Sold2IHestaIX M 202 65

g &
N =

PR
ek $k9)

Korean J. Oriental Physiology & Pathology 20(6):1612~1619, 2006

= =z, == o o X

T FEN EFE
%ol v A= 2E 714
- gaier -2y

TRst, 1: BAUSE BRI Bk

Mechanism of Mixture of Bambusae Caulis in Liguamen and Bamboo
Extract on the Cerebral Blood Flow and Blood Pressure in Rats

Cheon Joong Kim, Hyun Woo Jeong®, Gye Yeop Kim'

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

This Study was designed to investigate the mechanism of Mixture of Bambusae Caulis in Liguamen and Bamboo
Extract on the change of regional cerebral blood flow (rCBF) and blood pressure (BP) in normal rats, and further to

investigate cytokines production in serum of cerebral ischemic rats. Mixture were as foliows ;

Bamboo Extract extracted

with distilled water at 98 C for 3 hrs, Mixture of Bambusae Caulis in Liquamen and Bamboo Extracts (MLE) mixed at the
ratio 1 to 100 (MLE100), 1 to 50 (MLE50), 1 to 20 (MLE20), 1 to 10 (MLE10), 1 to 5 (MLES5). The results were as follows
; The MLE-induced increase in rCBF was significantly inhibited by pretreatment with indomethacin (1 mgfkg, i.p.), an
inhibitor of cyclooxygenase as well as methylene blue (10 wg/kg, i.p.), an inhibitor of guanylate cyclase. The MLE-induced
increase in BP was significantly inhibited by pretreatment with methylene blue. In cytokines production in the serum drawn
from femoral arterial 1 hr after middle cerebral artery occlusion, MLE5 significantly increased production of TGF-$ and
increased production of IL-10, but significantly decreased production of TNF-a compared with control group. In cytokines
production in the serum drawn from femoral arterial 1 hr after reperfusion, MLES significantly increased production of TGF-
B and IL-10, but significantly decreased production of TNF-a compared with control group. As results above ; The present
authors thought that Mixture increased rCBF by dilating pial arterial diameter mediating guanylate cyclase. And MLE5S had
anti-ischemic effect by inhibiting TNF-a production, and by accelerating IL-10 and TGF-B production.
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1. AMZF
1) 88

HZE 300 gi2lQ] 47 Sprague-DawleyAl SFE (F) th=
AfoldzollAl Tl AT AMSEEE BREE FA

7t 22k Alsgold L AR 1 AL EF/-E S126] a0k
Al 484 B4 (HUSE 2442 T, &% 55+5%, 12 A7
dark/light)oll H-&AIZCH

2) AE

ABlo] AR UEEE AEldT gekrolA Ak Sl
(Phyllostachy nigra var henonis Starf)Z 081311, th IR &
£2 & £718 8¢ 89 UA IV1E SRS & 4 ol
HISPEA TiEs 22 F& 2 E o186k AIRE Tt

(1) hF £E9 (Bamboo Extract)

AIRS FE2 YUF BUT £ HIEE 111088 2
FAID & 98 TSlollAl 3 A = FEGIY H7t 1.2 °Brix7}
HES ZFE F 62 TollA] 30 22 A2 LFBIGt?. g4 @
FoA FoxE S22 001 ne/ke 0.1 me/ke, 1.0 me/ke, 10.0
n/kg (ip)2E It

Table 1. The Physical & chemical properties of Bambusae Caulis in
Liguamen

- hue's demarcation
\K%nd\ content of  transparency oH den ue atio smell

soluble tar(%) (680 am) sity L a b
OBCL 0674 0.151 400 1012 5557 3337 -1511 burn
BCL 0015 0036 232 1008 9983 -022 122 bumn

OBCL : Original Bambusae Caulis in Liquamen. BCL : Bambusae Caulis In Liquamen. L
; degree of light and shade. a : degree of red. b degree of yellow

Table 2. Chemical constituents of Bambusae Caulis in Liquamen

No RT (min) Mw (g) Compound Area
1 0658 32 Methanol -
2 2.192 46 Ethanol A
3 3050 58 Propanol A
4 3692 60 Acetic acid o]
5 5640 104 Propananoic acid A
6 7510 88 Hydroxy buthanone -
7 8550 % Furanaldehyde

8 11.36 8 Furanone

9 15.14 % Phenol

10 1649 110 Cyclopentanone

1 1750 108 0-Cresol

12 18.23 108 m,p-Cresol

13 18.46 124 Mepoxypheno!

14 2165 122 Dimethylphenol

15 26.50 139 Nitrophenol

RT : Retention time. Mw : Molecular weight. * - : non detect, A : trace, O : lager
than 20,000 cps

(2 SE huFE FE29 9 EgHE (Mixture of Bambusae
Caulis in Liquamen and Bamboo Extract, MLE)

MLES] ufigl Bl€2 1:100 (MLE100), 1:50 (MLE50), 1:20
(MLE20), 1:10 (MLE10), 1:5 (MLES)E ZtZ} =] SISt S3Y
A B2 dE & 7ol thuFE gof 900~1000 C o]4}
A2 7KEeld T 8 JOHA 1 RUIEE tuR F&89

£ o] 3 a7 417 £ Q9 (Original Bambusae Caulis
in Liquamen, OBCL, R4} : EGIEYHIS A 98-400625 3)
g =& Z¢ oid] 10% X EF (200~250 mesh, Yakuri pure
chemical Inc. Japan)2Z FARIZ] & AA A28 44 555}
A E 0183l 108 TollA] 4Y SR/l FERE & 712 £
719} £7) 559 22 10%E MASHL B 80%0HE F oI
C} 288 Jhold T2 2% FHol Jold FERRIL J3 H
e A 589 28] 35 S82 oS ZUTt (Table 1, 2,
Fig. 1). ¢ 85 2 Holg dFolA *=

ESE 1.0 mi/kg (ip) 22 3ICH

L .

3 10 15 z0 E3 30 5

Fig. 1. The result of Bambusae Caulis in Liquamen by
Gaschromatography

2 B
1) B4 8519 F: HEFY U FYol AL W 57

—_—

1) Fo HEFY s 58
SIFHZ stereotaxic frame (DKI, US.A)ol IHAIIIL BE
uizl FIE A7l FEEE =EA1Z] & bregmad) 4~
m =2), 2~1 gm o) A4 5~6 mEY FAE 58 A)Y
ch ol TS FAE HUS oA &A Fue 2dE
I EZ 3199r). laser doppler flowmeter (Transonic Instrument,
S.A)& needle probe (FZ 08 m)E thy (AT FH
| $2l0] E]T & stereotaxic micromanipulatorZE AFE3H 4
ol ZAIAEA ZZAIZCE dEARE B¢ FFHAZI &
@ protocolo]] Wk 2449 AEE S ool thes ¥
= w4 HERTS SYHE 217} 30 24 SFsiun”.
(2) g Hsl 53
BHE urethane (750 ng/kg, ip) 22 FIFAIZ & A20]
37~38 TE FAE YT F heat pad Floll B Z TLFAIZ
T Z}219] A5 2o o] mE gk 879 vlElso) 4
¥ polyethylene tubecll (IZ¥ pressure transducer (Grass,
US.A)E &0} MacLabl} macintosh computer® 4% data
acquisition systemQE SZPHE 747} 30 B4 ZE51908.
() 94 EFY =4 HEFY @ ol )= 7d gE
ZU7 UUT 2292 S5 SEE (MLEO] 24 HEE
g A 2 wgl mii ZAE7EE Yol 5k
prostaglandin®] 4 F 401 cyclooxygenase AAIA QITHER] (1
mg/ kg, i.p., Sigma 17378), 2] 1L cyclic guanosine monophosphate
(cGMP)Y] A8 G401 guanylate cyclase ARIA HIYHAEZ (10 pg
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/kg, ip., Sigma M9140)E A XSt & MLEE &gt
3OS HElEE 24 HEsE
2) d5id 59 dF8uy /\PO]?J}QJ a4
1) Hsig g5 7
H5ld 85 F2 Longa 59 Wyl wigh St S
WA (middle cerebral artery occulusion, MCAQ)E O] &
ok 4 8710 SRS dASUS 221 U - 9 BEY
9 BAFHCERE HE %’:’—’,JLHE Y BWE B 30 T
LI E 231E ARIEH0 4 MCA 714 M}o AD} 2
T EUE U AlEe] e T
RSN Z7IAEZRE AAN 5254 8
Q) A = g2

s

)(2

xolE &
The 348 1 Az
oA 1.0 mE
3R

f

il

FE FEAR] F MLES 10 mé/kg (ip)E F

F &0l AR 1 A7) o)) HEE EFY tEE
ATk HéAloﬂ—t— HITA] HEFEe] HEo
LTEETF LA 5.0 m FAPIE ) A

of] o]4jo] R o]

3

<]

Qr
s3]

=HH

L
fil

oOW

AHEE IL-16 & &8 IL-1B
well plateol] rIL-1B standard
diluent buffer (SDB) 100 (& STEE B2 &, UIHZA] wello]
= 88 50 (S} SDB 50 wE g2 thg d20lA] 3 A7 ¢t
2x)8F ¥ washing buffer (WB)Z 4 3] AAESICE 0%
welloll biotin-labeled anti-tIL-18 100 W& B & 4204 1
A7} B0t xSk T2 WBE 4 3] AESIRCE 01%F 2 welld]]
streptavidin-Peroxidase (HRP) 100 & ¥ b2 Al A 30
B2 =0 81x)5t ¥ WBE 4 3] M&$t & stabilized chromogen
(50) 100 w192 EHE 1S AR Aol 0 2 501 8
A1 0]% stop solution (SS)
microplate readerE 0]&510] 450 nm _,L}ﬂoﬂi\ﬂ
{4) Tumor necrosis factor (TNF)-a A8& —é@
Heg x99 Ul BYEE TNFa & 582
rINF-a ELISA kitE 0|83} 9 well plateo]] rTNF-a SDB
50 E =z 92 the, VA welle] &3 conirol
(high, low)S Z¥2} 50 %) BZ55) % SDB 50 08 WL o] 2
7+ wellol] biotin-labeled anti-rTNF-a 50 @& B 4204 90
EQ} incubationg}t TIS WBEZ 4 3] AASICE o]& 348}
ZHFES HRPE 2 wello]l 100 w B8 Thg THA] A
204 45 B E0F incubationdt & WBE 4 3] MAESIGCE 1
TH2 SCE 7} wello] 100 WN B33t 7 glo] AR Ao
= 7} wellol 100 X 82535} ol
85107 450 mn SHFOIAY SEBIACY.

pat

=
A1 L,
E

= s
A&
=T

N

2 HUZ

30 8 Q' incubationgt &
microplate readerE ©
(5) IL-10 XS

6 20 BAWIA ANEE 110 & S 1L
ELISA kitZ 0]83819r}. 96 well platec] SDB 100 & E-F3)

o Jl)\'

o o0x =
N
<o

—

=]
o

VA wellol] &
Z=3} £}2 SDB 50 E

48 3 control (high, low)& Z+2} 50 WA
=HAtt o]& ZF wellol] biotin-labeled
anti-rIL-10 50 WS B A20A} 2 Al7F &9t incubationg} ¢}
2 WBE 4 3] AASIETE olF 345l FH|tiE2 HRPE 2}
welloll 100 & 23S ChS o] A20)4 30 =0}
T WBE 4 3] AA3IATE 1L ks SCE
| I 204 30 B
ol 2 SSE 7} wello]] 100 mA BFSF T2 microplate readerE
018310} 450 m TFAIA FESIATF.
{6) Transforming growth factor (TGF)-B "”@
618 89 gAEolA MNx= TCF-B ¢
ELISA kitE O]238I%rt. 96 well plateol] SDB 200
Z UHA welle] @& 3} controlE 242t 200 A
welld]] biotin-labeled anti-TGF-B1 50 (& EF¢h
Al 3 A1ZY 9 incubationd} TS WBE 4 3] AABITEH
3|45l FH|E1ES HRPE 2} wello]] 100 A BFES tp&
] 204 30 B F9t incubationd} $ WBE 4 3] A& SISICE
Itk SCE 7t wellol] 100 4] 2531 & Hlo] Rpkel A0
30 B Z=Q incubationdl & SSZ 7} wellof] 100 X BEF3) e
0183l 450 m FNFolA BHBIITFY.

=
0

Z} welio]

=¢t incubation

incubationg}
100 N 23

73 % o

T

=
[=3

—

8

?

1

fon > N

>~

microplate readerE

3. EAAE
E7IXE) & student’s t-testo]] ©]6}93 11, p-valuer 0.05 ©]at

| Aolu foEe AEsIE.

p}

[=R=2=A1

=2TTo=E

O

ATEHER
ARAQ

Fg:

3ls); FolE M3 '—'?_:_ ]
TRE, € 3’& E5F Q1AE guanylate cyclaseQ)
BUHERE AARSH IS MLE 20 E Hold =4 HERF
HEANEF HTFCE sl rHFg 1). IEHERIS AA
MLEE BH8IA] EUS S
sigle w, AEHER E
g RledE Rdsie uwe #4a HER¥
92.58+0.07%, 102.06+0.07 %, 91.34+0.08%, 89.6610.08
86.2320.07% 2 LIERGCH, IR =4 HEFH Weldr} 7
o1 (P<0.05) UA ZAHACE HEANERE FAXIG)IL MLE

adl=T1T=

M
m\o

M

k=)
han

100.00£0.05% 2}

]
1

no %4 HERY 7
BARS & M
HELL

[

N
0 3¢ I3 ror @

o

-

E =E51A &9 W9 24 HEEY 71K X]E 100.00:0.05%
£} sl e w, MEHEREE JAX

¢t & MLEE Z¢ 82
Bosl¥E WY =4 HEFEHES A4 98.20:0.06%,
103.32+0.05%, 109.15+0.06%, 111.11+ 0.07%, 115.37£0.07% & =
go| £¢ 5o d&d] S7EAoU HETY) =4 HEF/Y
Brole |94 (P<0.05) A A4 Art.
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s IR £599] E8EC] WEF % gdd nAs &8 7™

160 —&—Control =—C=—IDN =~ & =MTB

180 *
140 1
130 1
120
1o
1060
a6
8¢

%, changes

O 1,100 1:50 1:20 l 110 1;6
MLE (BCL:BE)

Fig. 1. Effects of pretreatments with IDN and MTB on the
MLE-induced rCBF changes in normal rats. BE : Bamboo Extract
extracted with distiled water at 98 C for 3 hrs, BCL : Bambusae Caulis in Liguamen,
MLE : Mixture of BCL and BEIDN : indomethacin (1 mg/ke, ip), MTB @ methylene blue
(10 we/ke, ip.), Control : MLE treated group. 0 : After IDN or MTB treated but MLE
non-treated, group-measured for 30 min,  1:100, 1330, 1:20, 1:10, 15 : After IDN or MIB
treated, MLC (1:100, 1:50, 1:20, 1:10, 155) Injected (10 ml/ke, ip.), group-measured for 30
min. TCBF : regional cerebral blood flow. The present data were expressed as mean+SE
of 6 experiments, * : Statistically significant compared with 0 group * : P(0.05).
Statistically significant compared with Control group {+ : P<0.05).

2 EEI ouR & 2 (MLE) 5012 Ha% &4

s719 8y B8
MLE SAE #Heg &€ &

MLE £ 2 V}F/}‘_ ¢ HIE EFCE, AEHERIE A

= unaa ;;g ﬁma p}% MLE B = ¥Hsle g2 v
q 5

01.4620.04% S} 100.79+0.04% =
o Haldrt E7tE A éﬁl Hlgo] 7ELE
=peh Z+7} 98.70+0.05%, 96.11+0.04%, 100.31+0.05% % tH
ZHET AR HEHERE AAXSIL MLEE Foi8}
| & "o E 7IAXE 100.00+0.05%E} 5169 wl, HE
HERE AXNAS & MLEE 28 HI8HE FA5I8E w9
2 ZHZF 97.63+0.05%, 98.83+0.05%, 102.95:0.07%,
104.21+0.07%, 104.40£0.08% % &2 &8 =Tol J&Ea &715
oLt RS EUETHE {Fod (P<0.05) AA 2R

115 —&—Conirol ==O==IDN = & = MTB
[ L
® o
=]
s 105 -
2
G ‘0T
s o
$ g5
90 - i

0 10100 1350 120 110 1:8

MLE (BCL:BE)

Fig. 2. Effects of pretreatments with IDN and MTB on the
MLE-induced BP changes in normal rats. Other legends are the same as
Fig. 1. BP : blood presure. The present data were expressed as meanzSE of 6
experiments. + : Statistically significant compared with control group (+ ; P<0.05).

79 SdollA AEEE Ao]ETR] 2o U];‘;],_ §J/}
1) E¥IE™ B4 (MCAO) 1 Al7} & AMEE A
goll MIRE g3

HEE 259 g0l GHEE AOIETIR] g Yot
25l BExrisw HMOE HFHE S 7] £ MLESE 2o
3laL, Fak 1 A1 A ohe Hld 2F1d gxe %'51‘8}011 A4
HiE APIETI e BESIRICHFig 3). HETY BHoA 4
AME= SYEE ARIEFRIE IL-109] ¢S 100.00+0.03%2} 519.S
W) A 1010 R 108.82+0.08% 2 IR FEC} E71E 1,
HETY oA UHE

= S5 APRIETRIS TCE-9) k&
100.00+0.05%2} 3194S wl AT} TCGF-p 2F 118.14£0.02% %
WAETECE S04 (P<0.01) YA 71U HE T A oA]
ANEE BZ Edb AO|EFRIF IL-189) S 100.00£0.04%E4
SIS W AE Y IL1B P 89.5240.02% 2 HAETRTE F914

(P<0.05) A ZAFRTL, HETY] EHolx BHEE= 35 FY
AIE7RIE TNF-a9] eFg 100.00+0.11%z} diie W 48z

TNF-a k2 97.7910.07% E thER T FARGHA VERSTE

":.10 ||_ "

L)

Cytokines
Fig. 3. Effects of MLES on the cytokines production in the serum
of cerebral ischemic rats 1 hr after MCAO. MLE5 : Mixture of BCL and
BE at the ratio of 1 to 5, MCAO : right middle cerebral artery occlusion, Control : MLES
non-treated group. Sample : MLES 1.0 mi/ke (ip) treated group. The present data were
expressed as mean+SE of 6 experiments. * : Statistically significant compared with
control group € PXO05, ™+ PXO0Y).

%, release

1190 TGrteta I-ibeta TNCapha

Cytokines
Fig. 4. Effects of MLE5 on the cytokines production in the serum
of cerebral ischemic rats 1 hr after reperfusion. Other legends are the

same as Fig. 3. The present data were expressed as mean=SE of 6 experiments. *
Statistically significant compared with control group (* : P(0.05, ** : P(0.01).

2) AT 1 AR & BEEE ARIETR] o viXle 53
&g 79 oA g e AIETIR] Ok% o
HACE HelEe FeR]
Sk, AEF 1 APJO] AN TIS HEE 879 23S H3l
d ARIETIR! oFe ZFBIICFig. 4). HIETY SHoA
AL APIE7RIS IL-109] S 100.00£0.04%2} 51
2 u 4EF9 IL-10 &2 123.08:0.06% 2 HARFHT 2014
(P<0.05) QA B7IEIAL, hETY] E&ollA BEEE B35 A}

ok fo
ol
L&
0{

x
=
E
A=)

- 1615 -



O|E7101E TGE-BS] S 100.00£0.05%2} 6}91»;— LIRSt
TGE-B &2 12251+0.03% % hETHL} 94 (P<0.01) A &7}
FRCE RO SR BiEE UE S A}OI 7101 1118

9] Q2 100.00:0.03%2} SRS W) UBT] IL-1P UL 88.63:0.03%
2 UIRFED 8914 (P<0.05) YA BASRIIL HETS] BRI
AWHElE GBS 4 AP|E7RIE TNF-a9] & 100-00i0-11%i} [s] %5
S ) 48570 TNF-a U2 9640+0.03% % AR 4Rk

al z

HURE 0]g83)F sla™® & &7 (Bambusae Caulis in
Liquamen)2 &9 Boll FolAl Wi HOE ke
% EBoLL HoM, BRER 2 K80 358 2 U
REO) BHRE ol B s hEARE, Evl B9 RED B,
B, iR 5ol 8%k
S-S 01838 AT7ES AnEd 2 52 vl 48 ol
23] AziEkd 9 skaT) Ag thl 2Bl tisle, B B2 T
LI golo] R R0 sk, o §Ye thiR olge £
et g4t} Gl rﬂé}oq Eﬂo}aiil £HG 0|83
HEH ESES] E9E, 3 292 aX
2 FdE e 859 w}oﬂ nixl= 5B, & 592
8l gy @rllE uigiet Eatgo] Egadll rIXlE S8, 7
E)2 MCAOE I8t H51e Helzgo) niXls S8 4459
518 Tl thakd BN, B AT S5 R FE
Hol SgtEe tYSIAl S8l HER W el vixls gEk
w5l 8ol nAE HERE WS /ol Bal Ba0sick
olo] ARES FH 9] ukyl
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HE FolstiAl £l YF0IHA
T iRl FES FEUH
oF HUERY B 8 vjd A8 10e Yok A Siglt

R F] BoIsks AR E EF Mo E¥huix 2ol
Al 2|5 prostaglandin U nitric oxide (NO) & o] U,
NO & constitutive NOE= F¢19] d4-dh] 2 %8}01] & AThA
*ﬂ_‘fi@ﬁ“ HAEZIC] GMP &S E71A1718 BAlol 19 44

AEM EBES O)BAIF)E= guanylate cyclaseT E3IA)ZITH
b 30) Prostaglandin2 remn—anglotensm7=ﬂoﬂ 25 oF
e o]gl-/\] J= a3 omﬂ aolg 7ZI5lA 7= Ak

— 1o E0E SO0
o1 8t BHEA] BlFHE QRES UAE 4 Y=
&E 77 YR 1 BT HEa2sYs GMPY 4

E401 guanylate cyclaseE SF|EH= FHEO)IL, ¢l 1= ERIP
prostaglandin®] 8449 cyclooxygenaseE GRSk 9F=0
HEBg SEALOEN HERUES ST AR 4
golstLAL oln] Hauuiel Zo
HEgrz gUs tETLE 31
E3EE ROgo BN LERT =4
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cyclooxygenase®} ¥ A

N
HAFZ 24 PRS0 7
Q1 guanylate cyclase@} 0] QUciil HiL
U|FojA B u), EgES AEVHS A4 HERY
oA 2 uj cyclooxygenase B guanylate cyclase®} % el
AAE HolAn U TEAX o] SERHCE A EA
THER] MElEe] goo]l ETHD SVIEASE
%9]’85:_ QF=EA gkot EEES] FEIIXS cyclooxygenaseH
T} guanylate cyclase®}t 1% WESH AL FE IhECL
22 Bl Q51 318y HEYE 518 YAlEne slgo)
ol REOF 44t AT w) FE Lol w510 9
oH ATP7} AslEH ATP Q&4 Na'K" 4287 A, AlZW Na+
A, Na'-Ca®* antiport®] GF W WEZ MUOZRE] M ZZF
Z¢ 2] Bo] UEROZH $184 AlEedo] LshdtP™ 81
o} EE3E HE{go] doliid gaE9] oy MET Sof ol E5
Bk20) ZAE oM ey HEZ] &do] UehA Bent?,
o] W} BB LS TV Iol] 2B A|ETRIEO]
oA FoF. @50 Bedshs APIETRICZE Tl HE
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