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Effects of Mixture of Bambusae Caulis in Liguamen and Bamboo
Extract on the Regional Cerebral Blood Flow and Mean Blood

Pressure in Rats

Cheon Joong Kim, Hyun Woo Jeong®, Kyeong Seon Jang, Su In Cho, Gye Yeop Kim'

College of Oriental Medicine of Dongshin University, 1. Department of Physical Therapy, Dongshin University

This Study was designed to investigate the effects of Mixture of Bambusae Caulis in Liguamen and Bamboo
Extract on the change of regional cerebral blood flow (rCBF) and mean arterial blood pressure (MABP) in normal and
cerebral ischemic rats. Experimental materials were as follows ; BE- | was Bamboo Extract (BE) extracted with 70%
ethyl alcohol, BE-1I was BE extracted with distilled water at 121 C for 30 min, BE-IIl was BE extracted with distilled
water at 98 C for 3 hrs, MLC was mixture of Bambusae Caulis in Liquamen (BCL) and BE-Ill mixed at the ratio of
1 to 100 (MLC100), 1 to 50 (MLC50), 1 to 20 (MLC20), 1 to 10 (MLC10), 1 to 5 (MLC5). The results were as follows
; The Changes of BE- 1 on the rCBF and MABP in normal rats were not showed, BE- 1l significantly decreased rCBF
in a dose-dependent manner but increased MABP in a dose-dependent manner. BE-Ill increased rCBF in a
dose-dependent manner, MLC significantly increased rCBF in a dose-dependent manner and increased MABP in a
dose-dependent manner. rCBF was significantly and stably increased by MLC5 (1 mi/kg, i.p.) during the period of
cerebral reperfusion, which contrasted with the findings of rapid and marked increase in control group. As results
above ; The present author thought that BE-1Il and MLC increased rCBF by dilating pial arterial diameter.

Key words : Bambusae Caulis in Liquamen, Bamboo Extract, regional cerebral blood flow, mean arterial blood
pressure, cerebral ischemia
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HZ 300 gLi2lQl 4% Sprague-Dawleyrj BZE (F)
Alolei~olA] Fldle] ARSI AR AEE g
7} BakE Algaol IFAESY 1 A 5F54E £E26)
Al A4 873 AURT 242 T, 8% 55:5%, 12 A7}
dark/light)oll & SAIZICH.

2) A&

4Ugo] AIgE HURZE Jildt gYTolAl Aieks &
o (Phyllostachy nigra var. henonis STAPF)Z 01£3191 1, thit
FO ZE22 &M 2718 8Y 359 YA V12 Sk £ 4
TollAl B@elHA 217) ThE £& W& ol88lo] A58 ¢
Ak

@ 5 F£9Y 1 (Bamboo Exiract 1, BE-1)

BE-19] £&& UILIF §%3} 70% ethyl alcohol®) HIES
11028 EAT & 24 A|ZF A0 2A] & of 3o O ZHES
ethyl alcoholE E2i8t thg 2219 & W& EF/4& &Hrlslid
Y57} 12 Brix} HES 283 & 62 Colx 30 B A &
Folrt?. 54 FolA Folgs ST 001 m/kg, 0.1 e/
kg, 1.0 mé/kg, 100 me/kg (i.p)2F BIACH

@ tiutE FZ9Y [I (Bamboo Extract II, BE-II)

BE-I9] &&2 1% BUI S549 HIEE 11027 &
$H1Z] 3 Auto claveoilA] 121 T, 30 B3t MHelslo] g57t 1.2
“Brix7} HE S ZHE £ 62 CollA] 30 B A ATsiick?.
B gFo)A 2oiEs 822 BE- 13 £Y3HA 3I%

® thL}s &9 [ (Bamboo Extract I, BE-IM)
BE-I9] £&2 th 5 B3 57549 HlEE 11028 &

AT F 98 TalollA 3 AlRF B4 F&Edlo] Yt 1.2 °Brixvt
T2 ZEE F 62 TollA] 30 27 AL dFsict®. g4 &

FollA B &€& BE- 134 SYSHA SIXC

@ =43 s 229 9] EEHE (Mixture of Bambusae

Caulis in Liquamen and BE-II, MLC)

MLCQ) uig}l ul&2 1:100 (MLC100), 1:50 (MLC50), 1:20
(MLC20), 1:10 (MLC10), 1:5 (MLCS)E 22} =] 819itt &8
o Ax w2 AE BE 7ol th RE ol 900~1000 T
ol A2 71Edled il £& JOHA I B4R YU
ZEAZ dof 3 A 54417) & Y4A (Original Bambusae

TGS+ ESEHE A
98-400625 5)S =2 gk thH] 10% SAEF (200~250 mesh,
Yakuri pure chemical Inc. Japan) & F&]7] & XpA| A Zksh
A0 EFARAE ol8310] 108 TolAl A £Fsl0 FEEE
A 72l 2719 271 /Y 242 10%E MAHBKL £ 80%
Te FASIct o3 ZHE FH FHY 22 S8 S8 of
oF ATt (Table 1, 2, Fig. 1). ¢ 7 U H&1E FoA
FE g zhztol 28tE 1.0 ml/ke (Lp)2E ST

1)

Caulis in Liquamen, OBCL,

In =
2

rir

Tabie 1. The Physical & chemical properties of Bambusae Caulis in
Liguamen (BCL)

em conient of wansparency o, den- hue's demarcation

Kind._ solubletar (%) (680 mn) sty L a pomel
OBCL 064 0751 400 1012 55 337 1511 bum
BCL 0015 00% 23 1008 9383 022 122 bum

OBCL  Original Bambusae Caulis in Liguamen, BCL ; Bambusag Caulis in Ligquamen, L
; degree of light and shade, a : degree of red, b : degree of yellow

Table 2. Chemical constituents of BCL

No RT (min) Mw (g) Compound Area
1 0.658 kY Methanol -
2 2.7192 46 Ethanol A
3 3.050 58 Propano! A
4 3692 60 Acetic acid o]
5 5640 104 Propananeic acid N
6 7510 88 Hydroxy buthanone -
7 8550 9% Furanaldehyde
8 11.36 86 Furanone
9 15.14 94 Phenol
10 1649 10 Cyclopentanone
1 1750 108 0-Cresol
12 18.23 108 m,p-Cresol
13 1846 124 Mepoxyphenol
14 21.65 122 Dimethyiphenol
15 2650 139 Nitrophenol
RT : Retention time, Mw : Molecular weight, - : non detect, & : trace, © : lager than
20,000 cps

L,

3 w0 13 2 £ 30 35

Fig. 1. The result of BCL by Gaschromatography
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1) A4 B39 24 HEFS Y 2T ol oA W 5
b
D =4 HEs vs 57
BlHE stereotaxic frame (DKI, US.A)d L&A HE
4S w2 $3)8 BAs] FHES 25417 5 bregmad] 4~
mn Eg, 2~1 @ Agkol] BZA 5~6 mo TME =& Al
ATt olml FAHES FAE HANS oI A ZHe] E8e
AR EE  5}¥r}.  Laser doppler flowmeter (Transonic
Instrument, US.A)E needle probe (B4 08 m)E thl(FH
A FHol 42&o] FHEE stereotaxic micromanipulatorZ
s ZHAFEA ZAIFCE dEAIRE SO
QFEAIZl & Z¥Zo) AlEE BEER Tl U2 #MalEle =
e 8EEE 47 30 B4 SFsIn”.

[@)

T Ol

_\

(750 mg/ke, i.p., Sigma U2500)2.F vlF| A7)
# A 20] 37~38 TE FAE 4 ULE heat pad 2ol =
2 LFAZCE 29 Al Fo] 8o WE B oS 85
9] thE|EWol 4IRl¥ polyethylene tubeol] ¢3ZF pressure
transducer (Grass, US.A)E &3}] MacLabll macintosh
computer® T+4J% data acquisition systemQ Z 8PHZ 77}
30 24 ZEsKE”.
2) 3818 2F9 =4 HERY WHE HH g3
WECEEEIC!

X5 8z 922 Longa =9 wt ™) wig} Sy
HAH (middle cerebral artery occulusion, MCAO)E 0]
T} o 8lge sS4 JEdsue 26l - 9 Z
9 ENEOERE WE sUUE 9ZsHg &0l
LIUE BEAIE HUEICEN MCA 7IXRE 4
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3. EAAD
EAIXE] = student’s t-testol] A5l 1L, p-value= 0.05 o]t

Q1 BRolT RA¥S QBT

BE-[0] B4 B30 F4 HUFY U BT WU Wk 1|
e &NE BESY) Yol BE-15 27t 82 (001, 01,
10, 100 nt/ke, ip) ST THE WHEE 24 HERT U B

. o gele BEsiitiFig. 3). o g5

L&V

o
=)

SIACE (Fig. 2). B4 B9 24 HEFH 71K
6%t SIGE Wi BE-1 2 SWHEE Foish 23} =
} 98.73+0.09%, 97.75+0.08%, 99.63+0.10% E 7| A
BlIA] 2RO} 100 ml/keS FAFINE W)
09.89:0.07% 2 7R XL} SrEQcE Ba &8
JAA1ZE 100.00£0.06%E}F 51992 w) BE-1 & &%
HE Bl i 837 dUS 717} 96.19:0.06%, 102.64+0.05%,
106.640.06%, 107.44+0.06% 2 71MZ|HTt E71EAC)
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Fig. 2. Effects of BE- | on the rCBF and MABP in normal rats. BE- 1
: Bamboo Extract extracted with 70% ethyl alcohol, 0 @ After BE-t non-injected,
group-measured for 30 min, 001, 0.1, 1.0, 100 : After BE- ( (0.01, 0.1, 1.0, 10.0 ml/
ke, 1p.) injected, group-measured for 30 min. rCBF : regional cerebral blood flow,
MABP : mean arterial blood pressure. The present data were expressed as
mean=SE of 6 experiments

2 R %9 I BE-T)/} 24 HERT U BF Yol 0l
A= a3

BE-I7} ©4) 81719l 2
A= ane BEs) Y8

7] 2
1.0, 100 nt/kg, ip) Bolg TS WalEls 3

0}

]
o
B
r

9\1"

28 7Ix
12 10000:005%2} 5192 W) BE-1S SWHET Fid 2
=4 YEEEr2 ZH7F 84.06+£0.06%, 81.5620.06%, 80.94:0.06%,
7757+0.09% % JVAAIBrt 2 9EH o E Fod (P<0.05)
A BAEUT HY 8310 7 Gt 7IAAE 100.00£0.09%
58S W BEIE SWEE Roid 2y BF IS 27
97.57+0.07%, 103.91£0.06%, 111.63+0.07%, 112.07+0.04% 2 714
X Erh 8% AEHOE E7hEgich

NrCBF BEMABP

s " -
5 - =

Ov 17
BE-I (mi/kg)

o

o
bl
<
o

Fig. 3. Effects of BE-11 on the rCBF and MABP in normal rats. BE- 1l
: Bamboo Extract extracted with distilled water at 121 C for 30 min. 0 : After BE- Il
non-injected, group-measured for 30 min, 001, 0.1, 1.0, 100 : After BE- 1 (001, 0.1,
10, 100 mi/ke, 1.p.) injected, group-measured for 30 min. Other legends are the
same as Fig. 2. The present data were expressed as mean+SE of 6 experiments.
* . Statistically significant compared with 0 group (* ; P<0.05).
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2HE - Pue
3. UUE £EY I BE-M)O| =4 HERY H BT EUo 1)
Xe an
BE-WIo] H4t 879 =4 HEFH W B ¢ Hel v
e aNE BEE) A5l BE-Me zzh g7k (0.0, 01,
1.0, 10.0 mé/ke, ip) TS Th2 WalEls 24 HEFH 4 ¥
o Eote BESIGICT (Fig. 4). 4 EF 9 =4 HEFE 7INA]
£ 100.00+0.03%2} 3l € wi BE-MS SXHE Foist 21 24
NEZES 100.81+0.05%,  10313+0.05%,  102.66%0.05%,

109.40£0.07% 2 7|XA I Het S EH O E FUIFEIACE Fi &
F9 Bt g 7IAAIE 100.00£0.07%2} 61%i€ wh BE-IIE 8%
HE Eost Ay BT e 22 97.45+0.05%, 99.16+0.06%,
96.87+0.05%, 99.68+0.05% 2 71X X2} SAlSHA VERGT

[ rCBF

B MABP

%, Changes

>
BE-1 (mi/kg)

Fig. 4. Effects of BE-1Il on the rCBF and MABP in normal rats. BE- Il
: Bamboo Extract exiracted with distilled water at 98 C for 3 hrs. 0 @ After BE- i
non-injected, group-measured for 30 min, 0.01, 0.1, 1.0, 10.0 : After BE- 1l (0.01, 0.1,
10, 100 mi/ke, Lp.) injected, group-measured for 30 min QOther legends are the
same as Fig. 2. The present data were expressed as meanSE of 6 experiments.

%‘ %i‘ Hetol vlAlE ggr

MLC7H 84 859 54 HERY U 87 Y ¥l 7]
e ate #gopl Slolod 54 (BCL)I thub? £&9 I
(BE-I)Q| &3} B]E (1:100, 1:50, 1:20, 1:10, 1:5)2 ©2iskd 1.0
nl/ke (ip)S TGS LIS WY 24 HEEw Y g7 &
e PBIECHF. 5). By FA F4 HERY JIRAE
100.00+0.04%2} 31K S wf E8} BiSoll W1E 24 HEFES 7}

7} 112.78+0.05%, 12525+008%, 128.4520.07%, 133.53+0.10%,
139.37:0.12% 2 &9 &3 5o 9 71X BTt Fa4
(P<0.05) YA B7HERICE 8 EH9 HF o TIAAE

100.00+0.08%2} 619 wl £ vigd WE H U A4
97.67+0.07%, 100.69:0.08%, 104.18%0.13%, 108.17:0.14%,
107.5120.15% 2 7|AX B} S71=E At
5 SH I thits 4?%0 mel &3t (15 5%, MLC5)0] X5
g 8F 9 =4 HEFY WE N mxle 23

=8 859 =4 HEgFHE Had Rl MLCSA 74
SAE #Es] ol EuikHss JAEHo R Hold SFE
TR B2 MLCS (ip)E Foist & Hlg-MaF 2ol ¥
SHE T4 HEFHES BEGINICHFg. 6). HETY =4 HE

22 7|ARE 100.0:0.03%E} 5P S m, HEE 8] thaTY
S HEFEHR YHEE 2 A 8¢t 7 47.12+0.06%,
46.69+0.06%, 47.23+0.06%, 46.8520.07% 2 XAZIQTE J2L) o

A0 Z4 HESYS NBF F 2 41730 2 5 1HAR

2T
o} 737 10861:0.03%, 12017:0.03%,  134.91+0.04%,
138.19£0.05%, 132.49+0.05% 2 2¢VE3t E71AE1E BN AL,
MR o] FaEa+E 24 126.2010.06%, 117.54+0.06%,

111.57£0.06% 2 ZAEH e H8E B oU QR EDkE
rt. AT =4 HERY lei 100.0+0.03%2} 3IAR S
ul, MLC5E Foish HaldE Hef 4839 4 HEFREES o
B 2 A7 B9 Z7F 45.7920.05%, 44.05+0.07%, 45.05£0.06%,
46.37+0.06% 2 AFAE QL MBE 5 2 X171 30 B EQHE 7]
RRECE 22 104.37+40.07%, 107.740.07%, 116.25+0.09%,
113.71+0.07%, 113.98:0.06% £ EQFH35IA E71xe ZEE BN
oLl ABE Q)R] BuESE 107.52+0.07%,
102.58+0. 06%, 102.39£0.08% 2 71ARIS SABIA VeI, ™
AT EQFES 4 HERY HEJ dldie Fod

ETT S
(P<0.01) %711 IFHFE HAEACE

£7h

27}

N rCBF IIMABP .

160;

Fig. 5. Effects of MLC on the rCBF and MABP in normal rats. BCL
: Bambusae Caulis in Liguamen, MLC * Mixture of BCL and BE-II, 0 : After MLC
non-injected, group-measured for 30 min, 1:100, 1:50, 1:20, 110, 1:5 : After MLC
(11100, 1:50, 1:20, 1:10, 1:5) injected (1.0 ml/kg, i.p.), group-measured for 30 min
Other legends are the same as Fig. 2. The present data were expressed as
mean=SE of 6 experiments. * : Statistically significant compared with 0 group (*

; P<0.05).
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Fig. 6. Effect of MLC5 on the rCBF response in cerebral ischemic
rats. BCL : Bambusae Caulis in Liquamen, BE- 1l : Bamboo Extract extracted with
distilled water at 98 C for 3 hrs, MLC5 : Mixture of BCL and BE- i at the ratio
of 1 to 5 MCAO : right middle cerebral artery occlusion, Control : MLC5
non-treated group. Sample : MLC5 1.0 ml/keg (ip) treated group. rCBF : reglonal
cerebral blood flow. The present data were expressed as meantSE of 6
experiments. * : Statistically significant compared with control group (™ ; P¢0.01).
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