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ABSTRACT

The Effect of Notopterygii Rhizoma on the
Carotid Arterial Tension in Rabbit

Gyu-Tae Chang - Jang-Hyun Kium’
*Dept. of Pediatrics, College of Oriental Medicine,
Dongguk University, Seoul, Korea

The purpose of this study was to analyze the effect of Notopterygii

Rhizoma on the blood pressure, heart rate and to define the
mechanism of Notopterygii Rhizoma~induced relaxation in  rabbit
common carotid arterial contracted by agonists.

Method : In order to explore the effect of Notopterygii Rhizoma on
the blood pressure and heart rate, Notopterygii Rhizoma extract was
injected in vein of rabbit ear. In order to investigate the effect of
Notopterygii Rhizoma on norepinephrine(NE)-induced contracted rabbit
carotid arterial strips, transverse strips with intact or damaged
endothelium were used for the experiment using organ bath.
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To analyze the mechanism of Notopterygii Rhizoma-induced
relaxation, Notopterygii Rhizoma extract infused into NE-induced
contracted strips induced by agonists after treatment of methylene
blue, propranolol, ouabain and it infused into serotonin, potassium
chloride-induced contracted strips.

Result : The blood pressure was significantly decreased by
Notopterygii Rhizoma, but heart rate was insignificantly. In addition,
Notopterygii Rhizoma significantly relaxed the norepinephrine,
serotonin, potassium-induced contracted strips with intact endothelium
or damaged endothelium. The relaxing effect of Notopterygii Rhizoma
in NE-induced contracted strips with damaged endothelium by
pretreatment of methylene blue, propranolol was not changed, but
Ouabain was. significantly decreased.

Conclusion : These results were shown that Notopterygii Rhizoma
affected the NE-induced contracted . smooth muscle without the
participation of endothelium, and demonstrated that the mechanism of
Notonterygii  Rhizoma-induced relaxation.. was.. the ..obstruction of
receptor-operated Ca2+ channel.

Key .word..: Arterial tension, Arterial smoeth-muscle,-Blood: pressure,
Hypertension, Endothelium
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1. #H

1) 24

2 Ay AM23 EiE(Notopterygii
Rhizoma)S HBEIKER: WE #®5K
el Al wide ¥ A8t AL A

o}

2) B

f8H 2 kg ASY AT KRE @
EEs(dFFA<EF>, 28 FE8)%
2E& FE3 TFHEA 10 dojt 4
42 30 HSA F g7 FE
o] Ahgstith

2. Jitk

1) Bk B

2% 1% (Notopterygii Rhizoma) 200 g2
round flaskdl 232 FFF 1000 mS
7}8te] heating mantledl X W¥Z7E
2astm 2 Ak 5% 71E 28 ¢
S o338 RS rotary evaporator
2 @R Bt 100 meol HA
T BRSO R ALE3th

2) MEE 2 OLEEE JE

KR 5vta)o) urethane 2 g/kgS B
AEArsle v AIZL § Al A}
Ag AFstn, EWHE AN 7
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%9 (common carotid artery)S &4
o] 71x ¥EE xEAZ oS A4
A4 9} heparine. 2 AHAX catheterE
A% @3} pressure transducero] 92
st AN 05 me HFMk FLst
o] physiography(Grass, USA)AFoll A
mEEs OEEKe] WHsle A
c}.

3) BERYIA BfF

AP HHL KFHS chloral hydrat
eZ "33 o3 ¥ 735 W (common ca
rotid artery)2 3 ¥ A2 9
5.%9 028 5 %2l CO22 X3d m
odified Krebs-Ringer Bicarbonate-$ <
(NaCl 1254, KCl 4.9, CaCl2 2.8, MgS
04 1.2, KH2PO4 1.2, NaHCO3 1538,

Glucase .12.2. mM, pH7.3)WHdl A d T ..

FA2AL AR Hejsted o] 2
.. AT BE..HAAE wEJdod,
) 1) A ¥ (endothelial cel)7}. &&=
g8 FEA2E
AAS dpor FEsY

A2d AgdB/E norepinephrine(N

E) 10 #M3} serotonin 10 oM 2 po
tassium chléride(KCl) 60 mM& F

ste] @] $£5& FUAA A&
ARoE ALLFA) ’

4) MBEA BUF

A¥& dWE 10 % NBF &4 4
204 24 Ak T4 28t FFH
W2 paraffincll Zolsta 5 m
FAZ A&HEE WEUT. 9453
A& hematoxylin® eosin22 3}
I X2 AFste] FEAv G stel M

r4e WHALE -

"3} serotonin 10 M ‘;-l

#&HHFig. 1.

5) BER] EEYIe RE

APAAL 95 %o 024 5 % CO
22 x3td 37 T modified Krebs-
Ringer Bicarbonate -& 949j "4 m¢/min
ol &5 2 523 ¥ organ bath(&
ZF 15 ol &4 LAY stainless ste

g1 d4sn 1 AL AFA o
& HE5AHol 10 gol HA HHY
Zolg =8 F3, A 1 AN &
A7 g Ao Agstger 43
AteldlE 1 AZtel 3EAIZES FoTh
(Fig. 2)

6) M MdE BE
LR RSB ot/ 8
wb/ml, 10 pb/mé, 30 pb/mes 242 8 7H
Zg Pt TR FEC
g Wwss ZARL, FEHIH
ofgrapgol o XES FEIEE
ut3}7] ¢3ste} propranolol, methylene
bliue(MB), ouabaing HA 3 8 7N}
A 2 8 /Mo NE-F5YH
potassium c
hloride(KCl) .60 mM< s = A
27} A3+ 8 /M9 1‘:11]3}7‘] %2
8 719 F58do 713 BH =+

3 EiE B 30 w/mE Ay
2o3% ¥ W3}lE physiograph(Grass,
USA)IA &35

7) #hat

AA L AA w59 A7 Hd F
Zo] W3 NESE HITH FZEUA



B OE G- B OB R RR MAETRSGY RRE A A= ¥E

2 Yehidg. GroupEs 7He] HluE
sigma plot& ©]£3sl9  unpaired
t-testE SIU L FEMS P<0.052 &
AstAct.

Fig. 1. Histologic section of rabbit ¢
ommon carotid arterial strip with int
act endothelium(upper) or damaged e
ndothelium(lower). An arterial strip
with intact endothelium was observe

d endothelial cell(arrow) in tunica int

Fig. 2, A schematic representation of
the 1.5 m¢ organ bath and isometric
contraction recording system.

0295%/C02 5%

| Force Hansducer

Pen recorder .

Physiography

Peristaliic
Pump

Heating
Cerculotor

. &

1. MmBER2} OEEE] njX+=
PE

A KR doAA EE BEKRY F
o2 MmAEES Systolicel A% 930* 5.
3 mmHg°ﬂ A 76.4%=10.9 mmHg(P<0.0
1), Diastolice] A9 76.1% 7.1 mmHg
A A 605+12.1 mmHg(P<0.05), B
845%t 58 mmHgoA 63851108 mm
Hg(P<0.05)2 BEMEJA A=A
oD EERE AEAAE BEE R
o] A &ti(Table I, Fig. 3).

Table 1. Effects of Notopterygii Rhi
zoma extract on the blood pressure
or heart rate in rabbits. Values are
mean £ SD(n=5). * P<0.05, ** P<0.
01, as compared with Normal. NR, N
otopterygii Rhizoma extract(0.5 mf).

Blood Pressure (mmHg) Heart Rate

Group (beat/min)

Systolic Diastolic Mean

93.0t 76.1% 84.5%

322+24
Normal "o 0 71 5.3 _

76.411 60.5%12 68.5%
310+20
NR 0.9** L1t 10. 8* 0
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Fig. 3. Representative recordings of
the effects of Notopterygii Rhizoma
extract on the blood pressure. NR,
Notopterygii ‘Rhizoma extract.

130 mmHg
} NROSmI

p—
2 min

50 mmHg

2. NE-$Z58Po] njxl:= ¥
A¥AAN NE 10 pME S5

2071036 g9 F5& FEANL F %
HORES 1 pt/me, 3 pt/me, 10 pf/me

2 30 w/mA FERE Tol@ AR

2+2zk 2191034 g, 1.98+£0.34 g, 1.29
+030 g 2 0481023 go& Was}
A2, 53 BE FE 10 pt/meolA
35::-%; 30 pt/mol A 755 %S HE
HEP<O0NAE olgEHAE JENA
S(Table T, Fig. 4).

Table 1. Effects of Notopterygii
Rhizoma ~extract on NE-induced
contraction of rabbit common carotid
arterial smooth muscle with intact
endothelium. Values are mean =
SD(n=8). Percentages are referred to

NE levels. ** P<0.01, as compared
with NE. NE, norepinephrine(10 u

M), NR, Notopterygii Rhizoma
extract.
Treatment Contraction(g)  Contraction (%)
NE 2.07 + 0.36 100
NE + NR
2,19+ 0.34 1064 £ 6.9
1pt/mt Y
NE+NR o8+ 038 9.4+ 9.0
3p/mt
NE+NR ) o0 + 030 609 = 7.9
1048/ mé
N
E+NR 48+ 0.23% 205 + 10.7 **
3028/ mé

Fig. 4. Representative recordings of t
he effects of Notopterygii Rhizoma e
xtract on NE~induced contraction of
rabbit common carotid arterial smoot
h muscle. with .intact endothelium. N
E, norepinephrine(10 2#M); NR, Noto
pterygii Rhizoma - extract(pul/ml); W/
O, wash out, change of bath medium
with-a- sohetion-to-which no drug is
applied.

Iz'og t t 3 3

NE

NR3} -
- NR10|
"~ NR30
w/0

5 min
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Bt BAC SEiEO)

3. ol A o] nR]=
AL g%

v

WA 27 EAste 2g4d0 W
HHEE AAFT d¥dA NE 10
s ME F43te] 197+0.16 g, 220+
0.14 g9l ¥%E LAY T BT B
¥ 30 w/mE ¥ Az zZbzh 0.90
+0.16 g, 121%X009 go AyEH4
(POODAE olaxdE Jeudd e
v, WA EE AAZT AFF(B48%
22 %) WAA T SRt YT
(455169 %)l ulste] ol A I s} 44
HEEP<QODYAT ZASY T (Table
I, Fig. 5).

Table M. Effects of Notopterygii Rhi
zoma extract on NE-induced contrac
tion of rabbit common carotid arteria
1 smooth muscle with intact endothel
ium or damaged endothelium. Values
are mean * SD(n=8). Percentages a
re referred to NE levels. ** P<(.01,
as compared with NE. # P<0.0], as
compared. with intact endothelium. N
E, norepinephrine(10 zM); NR, Noto
pterygii Rhizoma extract(30 u¢/m).

Intact Damaged
i endothelium endothelium
Treatment 3 R
Contracti Contracti
on (g) on (g) i
1.97 2.20
NE : 100 C )
0. 16 *0.14 1
0 0.90 455 121 54.8
NE + NR . .
*£0,16%* 6.9 +0.09** +2.2°

R MEFET SRt HEd v g

Fig. 5. Representative recordings of t
he effects of Notopterygii Rhizoma e
xtract on NE-induced contraction of
rabbit common carotid arterial smoot
h muscle with intact endothelium or
damaged endotheliumm. NE, norepinep
hrine(10 zM); NR, Notopterygii Rhiz
oma extract(30 pf/md); W/O, wash o
ut, change of bath medium with a s
olution to which no drug is applied.

Intact endothefium Damaged endothelium
+ A\
29
2g
] ﬂ ] ;
t t
tNe_l: ‘—[:NE
) NR NR
—— ———i
S5min W/O 5min W/O

4. MB A F NE-553 ol
nxs g

g e 4lxE= cyclic GMP
Z2AQstax WIHAZE A
10 pMZ 15 27 A X
Agdus AXNAL 4y
=Rl NE 10 pME 543t 233+
023 g, 2821027 go $%2 A
V& RIS BR 30 /e F4%
A Z7b 134+017 g, 1.35%015 g
o] HEHEPLODUE oiFEHE U
ehiglen, F AFE Aolel Fo
aolE YATHTable IV, Fig. 6).
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Table IV. Effects of Notopterygii Rhi
zoma extract on NE-induced contrac
tion of rabbit common carotid arteria
| smooth muscle with damaged endo
thelium pretreated with MB. Values
are mean = SD(n=8). Percentages a
re referred to NE levels. ** P<(0.01,
as compared with NE. MB, methylen
e blue(10 #M); NE, norepinephrine(1
0 #M); NR, Notopterygii Rhizoma e
xtract(30 uf/me). .

Treatment of
MB

Non-treatment of
i MB.
Treatment

Contracti

on{g) on (@)

2.33 2.82
NE 1
+0.23 00 +0.27 100

1.34
017"

Contracti

57.2
+3.6

1.35 48.1

NE + NR

Fig...6.-.Representative reeerdings- of
the effects of Notopterygii Rhizoma
extraet-on NE-induced contraction of
rabbit carotid  arterial
smooth~" muscle  with™" damaged
endothelium pretreated with MB.
MB, methylene blue(10 zM); NE,
norepinephrine(10 u#M); NR,
Notopterygii Rhizoma extract(30 u/
m¢), W/O, wash out, change of bath
medium with a solution to which no
drug is applied.

common

+(,15*" 3.4 »

' }
2
g N L i
T o
N | | |
W NE
5min W/0 NR
W/0

5. Propranolol A %] ¥ NE-
&Y P nR= EE

ol ade HAE
B -veceptor® &S FAsnA W
A zE. HAS propransclel- 10 g
M2 15 27 dxAsA ¥ 4384

A ARAFE AP A NE 10 ¢

ME =959 234+036 g, 264%
043g, 4 FE5EE FEANAF K
B¥ 30 p/mE 98 Ax 47

099+0.26 g, 085+0.28 g9 HEML

(P<0.01)9,lE ojhaFE YERANL

B, F 49T Aol #elF Aok

R A HTable V, Fig. 7.

Table V. Effects of Notopterygii Rhi
zoma extract on NE-induced contrac
tion of rabbit common carotid arteria
1 smooth muscle; with damaged endo
thelium pretreated with propranolol.
Values are mean * SD(n=8). Percen
tages are referred to NE levels. ** P
<0.01, as compared with NE. P, prop
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AR

ranolol{10 zM); NE, norepinephrine
(10 #M); NR, Notopterygii Rhizoma
extract(30 pf/ml).

Non-ireatment
Treatment of P

of P
Treatment
Contracti % Contracti %
on(g) on(g)
2.34 2.64
NE 100
+0.36 +0.43 100
0.99 42,1 0. 85 3.7
NE + NR
+0.26* 9.8 £0.28** 8.3

Fig. 7. Representative recordings of t
he effects. of Notopterygii -Rhizoma e
xtract on NE-induced contraction of
rabbit common caratid. arterial smoot
h muscle with damaged endothelium
pretreated. with propranelel.-P; propra
nolol{10 ¢ M); NE, norepinephrine(10
#M);- NR, Notopterygii Rhizoma ext
ract(30 ‘wf/mé); W/O, wash out, chan
ge of ‘bath medium with a "solution t

0o which no drug is applied
NEf P
"]
S5min W/O NR

{
Log
l __1(\1\&4.__‘1(\t T

L
vl

& B WU SBIGl KW ME TR REE Mg v g

Serotonin-4<& o] 1|
= BE

g goldgyol 9o NE receptor’t
g A 97 AJARE FAsHa
2 W27 Exete AgAEAN
W MZE AAS dPEH seroto
nin 10 ¢ ME& Fo3td 2161031 g,
2231015 g8 5 YA F X
OB 30 pt/mS T Ax zbzd
0.39%0.15 g, 063006 g9 HEMHP
<00DRE olgaHNE Yehf o,
W AEXE AAT AYF(283t41
%)L I X7 EA3te 487,
8150 %)l wiste] o)FA I} HE
PEP<0.0DAA A=A H(Table VI,
Fig. 8).

Table VI. Effects of Notopterygii Rhi
zoma extract on serotonin-induced c
ontraction of rabbit common carotid
arterial smooth muscle with intact e
ndothelium or damaged endothelium.
Values are mean = SD(n=8). Percen
tages are referred to serotonin level
s. ** P<0.01, as compared with sero
tonin. ## P<0.01, as compared with i
ntact endothelium. S, serotonin(10 x
M); NR, Notopterygii Rhizoma extra
ct(30 p8/mk).
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Intact Damaged
endothelium endothelium
~ Treatment
Contracti o Contracti o
on(g) on{g) Y
2.16 2.23
S 100 0
+0. 31 +0.15 10
0.39 17.8 0.63 28.3
S+ NR
5 £0.15** +5.0 *0.06* £4.1*

Fig. 8. Representative recordings of
the effects of Notopterygii Rhizoma
extract on serotonin-induced rabbit
common carotid arterial smooth
muscle with intact endothelium. or
damaged endothelium. S, serotonin(10
u«M); NR, Notopterygii
extract(30 u8/ml);

Rhizoma
W/0O, wash out,

change...of . bath.. medium with,.. a.

solution to which no drug is applied.

Infact endothelium

-3 NR
—_—
Smin W/O

7. KCl-58YUo| vl ¥
g2

WA 27 Eq3tes A48 Y
HAEE AAT AFHAA KCl 60

mME& F9o3t9 1.72+£020 g, 1.69=*
021 g9 #%& LA F KE B
30 w/mtes A% A3 247 126

+031 g, 130025 go HEM
(P<00DAE olgaAE JEhN L

o, T AYFE Alold FeF Aol
A tHTable VI, Fig. 9).

Table VI. Effects of Notopterygii Rhi
zoma extract on KCi-induced contra
ction of rabbit common carotid arteri
al smooth muscle with intact endoth
elium or damaged endothelium. Valu
es are mean Tt SD(n=8). Percentage
s are referred to KCl levels. * P<0.0
1. as ccmpared with KCl. KCl, potas
sium chloride(60 mM); NR, Notopter

.vgii. Rhizoma. extract(30 z£8/ml).

Intact” Damaged
endothelium endothelium
Treatment
Contracti™ Contracti
on (g) ¢ on(g) ?
L7200 1.69 )
1 1
ka +0, 20 00 *0.21 00
L26 72.0 1.30 76.9°
KCl +
G+ NR G031 2117 #0.25° +7.4

Fig. 9. Representative recordings of t
he effects of Notopterygii Rhizoma e
xtract on KCl-induced rabbit commo
n carotid arterial smooth muscie wit
h intact endothelium or damaged end
othelium. KCl, potassium chloride(60
mM); NR, Notopterygii Rhizoma extr
act(30 pt/me); W/O, wash out, chang
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kA A S BB RE) KRR MEPHNY SRt Hgid vxe ¥

e of bath medium with a solution to
which no drug is applied.

Intact endothelium  Damaged endothelium

t t
KCt KCi
NR NR
— —
S5min W/O 5min W/O

8. Ouabain Xx] & NE-$£==
Qo) nA s e

YPolgaso) uwHE  Na-K'
pump®] S FAHIJ}rA WIHAE

£ AAs? ouabain 10 M= 15 B
 AHAEA e APRAR} AR

¢ dPEAN NE 10 pME T
sho] 2.41+0.33 g, 2.81£048 g9 «

€ UMY F XS BK 30 ub/ml
T FA% 23 A7 1421034 g,

0.80+0.19 g9l #HEM(P<0.0DAE ol
2598 JYehd ey, ouabaine®
AA213 VY Z(GB0.1160 %)L AH
AE B4 FS 2PT336E89 %))
Hlate) HEMEPOODIA o)z
7F J A=A (Table VI, Fig. 10).

r

Table Vil. Effects of Notopterygii Rhi
zoma extract on NE-induced contrac
tion of rabbit common carotid arteria
1 smooth muscle with damaged endo
thelium pretreated with ouabain. Val

1:

ues are mean £ SD{n=8). Percentag
es are referred to NE levels. ** P<
0.01, as compared with NE. ## P<0.0
1, as compared with non-treatment o
f ouabain. O, ouabain(10 ¢ M); NE,
norepinephrine(10 2 M); NR, Notopte

rygii Rhizoma extract(30 p¢/mé).

Non-treatment
Treatmen! of O

of O
Treatment -~
Contracti | Contracti
on () on (g) ’
2.41 2.81
NE 00 100
+().33 +0. 48 X
0.80 33.6 1.42 50.1
NE + NR

+0.19** £8,9 T0.34** +6.0%

Fig. 10. Representative recordings of
the effects of Notopterygii Rhizoma
extract on NE-induced contraction of
rabbit common carotid arterial smoot
h muscle with damaged endothelium
pretreated with ouabain. O, ouabain(l
0 #M); NE, norepinephrine(10 zM);
NR, Notopterygii Rhizoma extract(30
pl/me); W/0, wash out, change of ba
th medium with a solution to which
no drug is applied.
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