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Abstract

The purpose of this study was to measure the changes of regional cerebral blood flow(rCBF) and blood pressure(BP) in
rats, following the intravenous injection of Nelumbo nucifera water extract. The measurement was continually monitored by
laser-doppler flowmeter and pressure transducer in anesthetized adult Sprague-Dawley rats for about 2 to 2 and half hours
through the data acquisition system composed of MacLab and Macintosh computer. The results of this experiment were as
follows. Nelumbo nucifera significantly increased the changes of rCBF in rats. The rCBF of Nelumbo nucifera was not changed
by pretreated propranolol, atropine, L-NNA and indomethacin. But the rCBF of Nelumbo nucifera was decreased by
pretreated methylene blue. Nelumbo nucifera decreased the BP significantly. The BP of Nelumbo nucifera was not changed
by pretreated propranolol, atropine, L-NNA and indomethacin. But the BP of Nelumbo nucifera was decreased by pretreated
methylene blue. These results indicated that Nelumbo nucifera might increase the rCBF and decrease the BP which related

to guanylyl cyclase activity.
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APEEL A3 250 g W9](250.0 g+12.5 g)9] Sprague-
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Table 1. Effects of Nelumbo nucifera extract on regional
cerebral flow(rCBF) in rats

Nefumbo nucifera rCBF Change in rCBF
(mg/kg) (AU) (%)
Control 3.52+0.05" 100.00£0.02
0.01 3.58+0.10 101.52+0.02
0.1 3.72+0.16 105.37+0.03
1.0 3.92+0.182 108.79+0.05"
10.0 4.10+0.20° 115.38+0.06

Y Values are mean+S.E. (n=10).

2 Statistically significance compared with control group

(p<0.05).
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2) Atropine A 2|ol| &5t A&

T4 HEFH 7P 2t AZRAL e 9% 717
A7He gotry] fjste] FmihilZd -84 XA atro-
pines 10 mgkge] FEZ o] Fofgh F AZE 0.01
mg/kg, 0.1 mgkg, 1.0 mgkg B 10.0 mgke FEHRE Fojs}
o T4 HFEs BT

Atropine S A g o] ATE FAT A AL T
T&=7F 001 mghkg & W HEFZo] control®] 103.07%,
0.1 mg/kg Fof AJolE control?] 107.21%, 1.0 mg/kg Faf A
o & control2] 110.41% 2 10.0 mg/kg o Aol = control 2]
116.70%%. =4 HBFEo| SrtE 7= A2 Fof&<l
Zpol= ol T Table 2).

3) L-NNA Ax{z|d| o|st dEF
24 HEFY Z7}ol uigk 1-o] nitric oxide 437} &

Table 2. Effects of Nelumbo nucifera extract on regional cerebral blood flow in rats

Drug Propranolol Atropine L-NNA Methylene blue Indomethacin
+ + + + +
mg/kg Nelumbo nucifera Nelumbo nucifera Nelumbo nucifera Nelumbo nucifera Nelumbo nucifera

Control 100.00+0.03" 100.00+0.02 100.00+0.02 100.0040.02” 100.00£0.02
0.01 101.81+0.03 103.07+£0.03 102.05£0.03 101.55+0.02 102.19+0.02

0.1 105.62+0.05 107.214£0.05 105.85+0.03 104.52£0.03 104.00£0.05

1.0 110.90+0.07 110.41£0.05 109.19+0.06 106.174£0.04" 109.5740.06

10.0 116.87£0.07 116.70+0.07 115.07+0.05 107.2840.05" 110.82+0.06

" Values are mean+S.E. (n=10).

2% Statistically significance compared with control group (p<0.05).



52 w4

Hol QJE=XE YolRr] Y3t nitric oxide synthetase
inhibitor?] L-NNAS- 1.0 mg/kge] =2 Bul FAlale] T4
JuREe BIAIG

L-NNAE ZA 23 + A2E TS v A2 5o 5=
7} 001 mgkg & wiE 24 ¥ Fao| control] 102.05%,
0.1 mgkg 5] Alel+= control®] 105.85%, 1.0 mgkg 2 10.0
mgkg & Fo3S vl 22} control®] 109.19% 2 115.07%
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4) Methylene blue XX{z|of| <|5t A5t

HEFA WAE d2¢ BHAES sl As) cyelic
GMPe] A &A%l guanylyl cyclase inhibitord] methylene
blueg 10 mgkee] FEZ Glof Fuljol] i@ F AZE
FTEHEE Rl 4 HEFFY HHE AFSAch

Methylene blueE Faigt & thA] AZ-& 0.01 mgkg, 0.1
mgkg, 1.0 mgkg % 10.0 mgkg =2 FAHS o= o
dFZo] controlo) H]3] 2z} 101.55%, 104.52%, 106.17%
9 107.28%2 2715193 E3) 1.0 myke 2 10.0 mgke %
ER FAYE b T4 HIFPe] foF e ITHEAG
(Table 2).
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=4 HEFEo| It O 7]AQl cyclooxygenase A3 #
Hol UERE Yolrr] 95l cyclooxygenase inhibitor{l
indomethacin 3 mgkg 2 =] AAg & AZE F=
HZ BEodle] I4 HEFES FESST) Indomethacing:
AAE T F Al A2 FARIRS dole =4 HIR/F
o] controlel] B]& Z+zZ} 102.19%, 104.00%, 109.57% %
110.82%= F7Fetov Fol3t 4 AP {7 Sl of
YA tHTable 2).
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3 o2 £&20| el 0jxe IY
Qo] wael Weel MAE ERE BI] Aokd A
U5 229S P Folsle] AP WAAAT 1 A%

=
£ Table 3] B3l AT Fo Ao YL N84
mmHgo|2low A2l E%:E 001 mgke 0.1 mgkg 1.0
mgkg 2 100 mgkge 2 3l Fojgt AT Zzh 92.07
mmHg, 89.47 mmHg, 86.55 mmHg, 80.53 mmHg2 Jeh} o
= ol o3 Fgto] Fashs Aol 53] A2 F

o] =71 10.0 mgked e ddo] oo Wkt

A SFETNE Folstm ARE Folsh 2%ke Mol ¥Ue
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Table 3. Effects of Nelumbo nucifera extract on the mean
arterial blood pressure(MABP) in rats

Nefumbo nucifera MABP Change in BP
(mg/kg, iv) (mmHg) (%)
Control 92.84+4.2" 100.00+0.06
0.01 92.07+5.7 99.60+0.05
0.1 89.47+6.4 96.27+0.07

1.0 86.55+4.8 93.2740.07
10.0 80.53+5.3% 88.74+0.06"

" Values are mean+S.E. (n=10).

2% Statistically significance compared with control group

(p<0.05).

Table 4. Effects of Nelumbo nucifera extract on mean arterial blood pressure rats

Drug Propranolol Atropire L-NNA Methylene blue Indomethacin
+ + + + +
mg/kg Nelumbo nucifera Nelumbo nucifera  Nelumbo nucifera Nelumbo nucifera Nelumbo nucifera

Control 100.00£0.05 100.00£0.05 100.00£0.04 100.00+0.04” 100.00+0.05
0.01 99.69+0.06 97.80+0.06 98.09+0.04 99.37+0.04 98.00+0.06

0.1 97.08 £0.06 96.35+0.06 96.53+0.05 97.284+0.04 96.3810.07

1.0 95.20+0.06 90.56£0.07 92.4110.06 94.55+0.04" 90.4710.07

10.0 91.34+0.07 83.77+£0.07 86.43+0.07 91.6340.05" 83.361+0.07

" Values are mean=+S.E. (n=10).

% Statistically significance compared with control group (p<0.05).
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1) Propranolol Zx{2{of| CH&t AEk
wlxd o] Eetoll 3 A2} Bt 743) V1A & GolRr) 9
slod w7 B F8-A AEAQ propranolol(3 mgkg, iv)S
AAel s A2S 0.01 mgke 0.1 mgke 1.0 mgkg 2 10.0
mgkg FEZ Foach
] A A2 propranolol FAF £ 0] control(100.00%) = 3+
AL Ea] AldlE controlol] B]E)] &to] 99.69%0.01
mg/kg), 97.08%0.1 mgkg), 95.20%(1.0 mgkg) T 91.34%
(10.0 mgkg)E Ueh} A9 Tl F2rt 255 @9l
AstEl Qo ol 3k dete] shte #EE 4 UK Table
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2) Atropine T{X{2|oll CHEF At

ol 2ol &9t 7}atel] tigt 71Ho] Bmzt A%
PE NS Gotry] st BaaA
atropine 10 mg/kg i-:gi Al Z=Abe T AL 0.01 mgke,
0.1 mg/kg, 1.0 mgkg % s E

Atroping FAMF & AZ-E T
7} 0.01 mg/ke, 0.1 mg/keg, 1.0 mgkg 2
2 controlol] ¥lE) {ojA Q) ;}o]
96.35%, 90.56% X 83.77%2A 7}

e s WstE #EE

73%0113— a 5=

10.0 mg/kgd o He¥
YA Z2F 97.80%,
Askach ey felg
T YATHTable 4).

3) L-NNA Fx{z|of cist &

ddze] dtel )t 7] o] nitric oxide AT BRo] A
X8 golry] 918} nitric oxide synthetase inhibitorg)
L-NNA 1.0mgkgS A8k A2 0.01 mgke, 0.1 mgke,
1.0 mgkg 2 10.0 mgkgs FASIHAT

L-NNAZ dAe]d & d28 AR 3% A2 s57F
0.01 mgkg 4wl E<to] controlol] H]a] 98.09%, U2 &
7} 0.1 mgkg & W= 96.53%, A %7t ZH) 1.0 mgkg 2
10.0 mgkg & W= o) 242 92.41%, 86.43%= VFEFLIA]
AT Rl g Pht Jebov §93<1 ¥k of
YT Table 4).

4) Methylene blue ®x{2|off CHEl Pst

dze) Eglo] th3t 714 o] ¥/ guanylyl cyclase 2
At #Ho] YEXE GolRrl 93t guanylyl cyclase
inhibitor¢] methylene blue 10 mg/kgS A el HAA &g+ &
A 0.01 mgkg, 0.1 mgkg, 1.0 mgkg 2 10.0 mgkesS Fo
31T} Methylene blueE FASE & AT 28-S FAL Al
= o Fa Exrl 001 mgke & w Eto] control€)
99.37%, 0.1 mg/kg ?4 W= control®] 97.28%, 1.0 mgkg ¥ )

= control®] 94.55%, 10.0 mg/kg € = control2] 91.63%Z

T4 HYFFH Yol v|AE A2 54 53

Ueht A2 oo o8 %%’}% Zrade Al
AT Tl =7 1.0 mgkg R
sre) AstE B2 °i"4(Table 4).

5) Indomethacin FX{2|of| 28t A&t
o1 2o] Eotol] gk 7)Aol cyclooxygenase A3/ 3 T o)
QA B Uolry] 9§3ted cyclooxygenase inhibitor?) indo-
methacin 3mg/kgS Ul AX g = A 0.01 meke,
0.1 mgke, 1.0 mgkg 2 10.0 mgkgs FoA3ATH
Indomethacing Fof & d3S FAES Aldx

o 2
Hla] zhasste A&l Atk Table 4).
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2 RolA] eRTE convole] Hlal F94 S Were
controlol] H)3) o)A ez Zhad Auz Jehdth F =¥
Rl 5 21242 371 A9 BE JEA Aok @
2 d4 22 E0] cGMPY] Al F49 guanylyl cyclaseo] &
2 AAEle Vel Al e o 4 Aok
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1989, 3174% 1995, o] %% 1990, A7 1

4 3K cerebro - vascular disease)S 4 S 1%—5 =8
o ojgf F-AA7}F FelE st A2
T A 9 FdH A, el 3
=g B, g7l wigh duy
Wxel 2} wE olgael Wak 58 oo
9] 3}5}3] 1988).

] & F(Cerebral Blood Flow, CBF)x= ¥ %2 100 mgWd
50~60 mL/min %, ¥ AARC2 700~840 mLo]H, o]
g AFshe 8o Ze TUHRR
sure) £ deto g

o I

oY 12 rd X R op® 2 U oo off nE

F<H(arterial perfusion pres-

ol A% vrZEH cardiac output)a} Tx
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9] SFAdur = FuAslEoz gyo] FolA|W CBFY
LS ZgstA] Har T3 o]iksietdv] HY @S 8]
71 CBFE #7112 4= = 9ltHSnedecor & Cachom 1967).
1 ¢lo & NOSo|| ol % CBF7} ®#slstA ==l NOSd|
= 417740 NOSs} dit Ul A £ NOS9F 2& % 719
cNOS isoform#} macrophageo| 4] 38 E2]¥ iNOS isoform
So] glom 0|3 NOSE calmodulin-2] &4 0.2 A F Ca’
“rmol odM A3} Ho) NOE dAlz o s gYitebA| g
iINOSE cNOS9t= 2] AEW Ca' gxd oA gn
Al = Ao & ZA)81T}7} endotoxino| L} cytokines, Z
lipopolysaccharide(LPS)L} interferon-Tol 2]3jA F=%" NO
2 A&HolnE Twxoz PAgons AT E48L
UehdTHNathan  1992). 18]35t ofEEE 0.2 Qdle] Al
¥ 428 AEEErt /MR 2N 8435 E NOSE 4
2|Ho 2 Hgo|gt 2483 PAd o7 A Fe] A%
go] 7] wWjRof grok o] NOS7} A Rt o]
TEEA =lo] A= dgdo] AS5dHA Ha Egh Apte Rz g
A EA 909 Aol sty IHOZHA guanylyl
cyclase®] /4312 Haly| wjiZo] iy cGMPZES Z7}
AlA e WaMzg dadrje]e] B3 9 S8 g4
2171 28-S ShrHPalmer et al 1990, Shibuki & Okada 1991,
Kubes et al 1993)7 &&lA 2lom iNOSE &8 7HEqH &
o ABF Fo FHRAAANC] 557 FAo] Yolide
2 s JEATF L AR B2 gt HEA]
27 W] iNOS mRNA2} cyclooxygenase-2(COX-2)mRNA 2]
Walo] F43] ZytE 3 o] 9} 34 prostaglandinel] 2]3}e]
& whgol v& FPE7] ol AW 2FFE ZFA)
AVt 37 FEAE FAFo RN A Y &4fe] A
ke Burt Ve s gluk(Harbrecht et al 1992).

A E o] &3t T4 HEFTF 9 gl A3 AFE
£ A EW 9t 71(1998)2 & =
A7) AT 2o WERRe FANRD =T T
£ U3 429 3§ CARKEREEY T4
1% F7MAA GHE digt E5HE 2asttal 8%
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At 24 HIFFE TR o] prostaglandin}
cGMP2] A4} o] 2 T2 FollA K' BZof, HAuFue
27 WalE ATP-9]&4 K B24] fojsle] vehd Ro]
2ta Buakglom & 519992 Al 5(1999)2 A Eut vt
PAb ool ¥ dEE UERA] AT 14 HE R/
g2 T &t FrtE e ole w7 B
2} cGMP2] A T 49 guanylyl cyclase?] 94|, 12]3 NO
o FdFEA Al 23 Rolgtm BRudith FHeo A

8- Qg AR - ol

o

=8 Robrlol mEESEIE

(2000)2 F-Fol slol ol e ¢ HRGS, Edol ¥
7L QS ol = RRERE B EEERES, dol A
ahd = EFeEREC] Fo Zlolgkn BhBA o9} FA

4

o FFol Yehr] Hojut AR QI3 Brgo] LAY
TERER GOl e Aolgtar stx tlEo] Hejrdd
W Bk obd AAEENNS Edjols] e oz
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