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Effects of Imeup(GB41) Supplementation and
Tonggok(BlLes) Draining on Changes in Cerebral
Hemodynamics in Normal Rats

Lim Myung-jang, Ryu Chung-ryeol and Cho Myung-rae

Department of Acupuncture & Moxibustion, College of Oriental Medicine,
Dongshin University

Objectives : The purpose of this study is to investigate the effects of GB4 supplementation and Blgs
draining on changes in cerebral blood flow in normal rats.

Methods : Regional cerebral blood flow (rCBF) and mean arterial blood pressure (MABP) in normal
rats are observed, and those mechanisms were also investigated with pre-treatment of indomethacin
(IDM) and methylene blue (MTB) each.

Results : In this study, GB4 supplementation and Blg draining elevated rCBF in time-dependent
manner. Pre-treatment with indomethacin (IDM), an inhibitor of cyclooxygenase, inhibited increase of
rCBF effectively. But pre-treatment with methylene blue (MTB), an inhibitor of guanylate cyclase, didn’t
affect rCBF levels. In addition, pre-treatment with IDM also decreased MABP levels.

Conclusions : In conclusion, these results suggest that GBsy supplementation and Blg draining is
effective to increase rCBF, and the mechanisms are thought to be related to cyclooxygenase pathways.

Key words : GBs supplementation and BLg draining in acupuncture, Regional cerebral blood flow
(rCBF), Mean arterial blood pressure (MABP), Cyclooxygenase pathways
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Fig. 1. Effects of GB4 supplementation and Blss
draining on the rCBF and MABP in normal rats.

rCBF and MABP were measured using Laser doppler
flowmeter with GB41 supplementation and BlLes draining. 0,
30, 60, 9 and 120 indicate the time points after
acupucturing of GB41 supplementation and Ble draining.
rCBF ; regional cerebral blood flow, MABP ; mean arterial
blood pressure, Naive ; Base levels of rCBF and MABP.
The present data were expressed as meantSE of 6
experiments. *: P<0.05, ** P<0.01 compared to naive.

Table 1. Effects of GB4 Supplementation and Blss Draining on the rCBF and MABP in Normal Rats

. Time (min)
Naive
0 30 60 90 120
CBE® 100.00 107.74 111.27 117.27 124.40 130.83
+0.05” +0.05 +0.04 +0.05° +4.77 +368"
MABP 100.00 100.17 101.63 102.42 103.22 103.34
+2.99 +2.80 +2.93 +2.49 +2.73 +2.85

a) 1CBF ; regional cerebral blood flow, MABP ; mean arterial blood pressure.
b) The present data were expressed as meantSE of 6 experiments. *: P<0.05, #*: P<0.01 compared to naive.
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Fig. 2. Effects of IDM on rCBF and MABP
induced by GBs supplementation and Bles draining
in normal rats

After treatment with IDM (Img’kg, ip.), rCBF and
MABP were measured using Laser doppler flowmeter. 0,
30, 60, 90 and 120 indicate the time points after injection
of IDM. rCBF ; regional cerebral blood flow, MABP ;
mean arterial blood pressure, Naive ; Base levels of rCBF
and MABP. The present data were expressed as meant
SE of 6 experiments.
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Fig. 3. Inhibitory effects of IDM on elevated
rCBF induced by GB4 supplementation and Bles
draining in normal rats.

After, treatment with IDM at indicated dosage, rCBF
were measured using Laser doppler flowmeter. 0, 30, 60, 90
and 120 indicate the time points after acupucturing of GBa
supplementation and Blg draining. rCBF ; regional cerebral
blood flow, IDM : indomethacin (Img/kg, ip.) treated group,
Naive : Base levels of rCBF and MABP. The present data
were expressed as meantSE of 6 experiments. *: P<0.01
compared to non-treated control.
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Table 2. Effects of IDM on rCBF and MABP induced by GBasi Supplementation and Blss Draining in

Normal Rats
) Time (min)
Naive
0 30 60 90 120

CBF 100.00 9.21 94.20 9%.13 94.96 93.91
+5.11" +5.11 +5.39 +6.01 +6.54 +6.12
100.00 95.63 92.73 92.21 9212 90.09
P +8.69 +7.60 +5.99 +5.88 +6.19 +5.30

0, 30, 60, 90 and 120 indicate the time points after injection of IDM. a) rCBF ; regional cerebral blood flow, MABP ;

mean arterial blood pressure. b) The present data were expressed as meanSE of 6 experiments.
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Table 3. Inhibitory Effects of IDM on elevated rCBF induced by GBa supplementation and Bles Draining
in Normal Rats

. Time (min)
Naive
0 30 60 90 120
Controf” 100.00 107.74 111.27 117.27 124.40 130.83
+0.05” +0.05 +0.04 +0.05° 77 +368”
DM 100.00 100.17 102.85 106.17 108.10 105.89
+8.41 9.16™ 8427 8527 921" +7.057

a) Control ; rCBF without inhibitor group, IDM ; indomethacin (1mg/kg, i.p.) treated group.
b) The present data were expressed as meantSE of 6 experiments. **. P<0.01 compared to non-treated control.

Table 4. Inhibitory Effects of IDM on Elevated MABP induced by GB41 Supplementation and Blgs Draining
in Normal Rats

. Time (min)
Naive
0 30 60 90 120
Contral® 100.00 100.17 101.63 102.42 103.22 103.34
+2.99” +2.80 +2.93 +2.49 +273 +2.85
DM 100.00 93.50 93.18 98,52 93.00 %.16
+1.58 +2.66° +1.41° +2.65° +2.18"° +2.03°

a) Control ; rCBF without inhibitor group, IDM ; indomethacin (1mg/kg, ip.) treated group.
b) The present data were expressed as meanzSE of 6 experiments. *. P<0.05 compared to non-treated control.
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Fig. 4. Inhibitory effects of IDM on elevated
MABP induced by GBa supplementation and
Bles draining in normal rats

After, treatment with IDM at indicated dosage,
MABP were measured using Laser doppler flowmeter.
0, 30, 60, 90 and 120 indicate the time points after
acupucturing of GBg  supplementation and Bleg
draining. MABP ; mean arterial blood pressure, IDM ;
indomethacin (1 mg/kg, i.p.) treated group, Naive ; Base
levels of rCBF and MABP. The present data were
expressed as meantSE of 6 experiments. * P<0.05
compared to non-treated control.

Fig. 5. Effects of MTB on rCBF and MABP
induced by GBa4r supplementation and Bles draining

in normal rats

After treatment with MTB (10 pg/kg, ip.), rCBF and
MABP were measured using Laser doppler flowmeter. 0,
30, 60, 90 and 120 indicate the time points after injection
of IDM. rCBF ; regional cerebral blood flow, MABP ;
mean arterial blood pressure, Naive : Base levels of rCBF
and MABP. The present data were expressed as meantSE

of 6 experiments.
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Table 5. Effects of MTB on rCBF and MABP induced by GBas1 Supplementation and Bles Draining in
Normal Rats

. Time (min)
Naive
0 30 60 90 120
CBF” 100.00 96.39 96.32 96.48 95.70 94.87
+12.37” +10.08 +11.62 +11.48 +12.30 +13.17
MABP 100.00 98.86 97.85 96.68 95.82 95.69
+6.84 +6.99 +5.29 +4.86 +4.45 +5.15

0, 30, 60, 90 and 120 indicate the time points after injection of IDM. a) rCBF ; regional cerebral blood flow, MABP ;
mean arterial blood pressure. b) The present data were expressed as meantSE of 6 experiments.

Table 6. Inhibitory Effects of MTB on Elevated rCBF induced by GBa1 Supplementation and Bles Draining
in Normal Rats

) Time (min)
Naive
0 30 60 90 120
Controf” 100.00 107.74 111.27 117.27 124.40 130.83
+0.05” +0.05 +0.04 +0.05" 477" +368™
MTB 100.00 101.52 111.85 128.47 133.20 132.46
+5.96 +6.17 +5.10 +7.40 6.73 +4.82

a) Control ; rCBF without inhibitor group, MTB : methylene blue (10ug/kg, ip.) treated group.
b) The present data were expressed as meantSE of 6 experiments.
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Fig. 6. Inhibitory effects of MTB on elevated
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Table 7.

Draining in Normal Rats

Inhibitory Effects of MTB on Elevated MABP induced by GB4 Supplementation and Bles

. Time (min)
Naive
0 30 60 90 120
Control® 100.00 100.17 101.63 102.42 103.22 103.34
onto 2,20 +2.80 +2.93 249 273 +2.85
MTB 100.00 102.53 102.65 100.67 102.90 104.57
+351 +6.19 +6.48 592 +5.86 +3.69
a) Control ; rCBF without inhibitor group, MTB : methylene blue (10pg/kg, ip.) treated group.

b) The present data were expressed as meantSE of 6 experiments.
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Fig. 7. Inhibitory effects of MTB on elevated

MABP induced by GBs supplementation and Bles
draining in normal rats

After, treatment with MTB at indicated dosage, MABP
were measured using Laser doppler flowmeter. 0, 30, 60,
90 and 120 indicate the time points after acupucturing of
GB41 supplementation and BlLgs draining. MABP ; mean
arterial blood pressure, MTB ; methylene blue (10 pg/kg,
ip.) treated group, Naive ; Base levels of rCBF and
MABP. The present data were expressed as mean=SE of
6 experiments.
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