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ABSTRACT

Effects of Sunghyangchungisan on Contractile Reactivity
of Isolated Rabbit Carotid Artery

Young-Kyun Kim + Woo-Shin Ko * Jong-Hoon Kim’
*Dept. of Oriental Medicine, Graduate School, Dong Eui University

This study was undertaken to evaluate the effect of Sunghyangchungisan (SHCS) on the
regulation of vascular tone. Vascular rings isolated from rabbit carotid artery were myographed
isometrically in isolated organ baths and the effect of SHCS on contractile activities were
determined.

SHCS relaxed the arterial rings which were pre-contracted by phenylephrine(PE). The
responses to SHCS were partially dose-dependent at concentrations lower than 0.5 mg/ml
When SHCS was applied prior to the exposure to PE, it inhibited the PE-induced contraction
by a similar magnitude which was comparable to the relaxation of pre—contracted arterial
rings. Washout of SHCS after observing its relaxant effect resulted in a full recovery of
PE-induced contractions, indicating that the action mechanism is reversible. The observation
that SHCS did not change the EDsy of PE on its dose-response curve ruled out the possible
mteraction of SHCS and @ -receptor. The relaxant effect of SHCS was not affected by removal
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of endothelium, and pretreatment of the arterial rings with methylene blue or nitro-L-arginine.
This results suggest that the action of SHCS is not mediated by -endothelium nor soluble
guanylate cyclase. SHCS relaxed high K'-induced contractions as well, whereas it failed to
relax phorbol ester-induced contractions. When contraction was induced by additive application
of Ca® in arterial rings which were pre-depolarized by high K' in a Ca*—free solution, the
relaxant effect of SHCS was attenuated by increasing the Ca” concentration. SHCS, when
applied to the arterial rings pre-contracted by PE and then relaxed by nifedipine, a Ca®
channel blocker, did not show additive relaxation.

From above results, it is suggested that SHCS relax PE-induced contraction of rabbit

carotid artery in an endothelium-independent manner, and

contribute to the underling mechanism.
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1) &%

B 15~ 25kg9] E7(New Zealand white
rabbit)E 4 FE%lo] HASIE T

2) ZEx4

BEEERHS BITNES FHEAR ik
sAen, & HERA AT e el
fEAst) RES A fEste] (fAsh o
W& 106 HES o 2ok

Prescription of Sunghyangjunggisan

A £ # A Fk(g)
# % | Herba Pogostemi 5625
# ¥ | Folium Perillae 3.75
+ | Radix Angelicae
Bk Dahuricae 1.875
KiER | Pericarpium Arecae 1.875
HA{k% | Poria 1875
Bk | Cortex Magnoliae 1.875
- - | Rhizoma Atractylodis
It Macrocephalae 1.875
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B & | Pericarpium Citri Nobilis | 187
4gZ8 | Tuber Pinelliae 1.875
¥ FE | Radix Platycodi 1.875
HERK | Radix Glycyrrhizae 1.875
4 E | Rhizoma Zingiberis 30
K B | Fructus Zizyphi Jujubae 3.0
® & | Rhizoma Arisaeratis 375
K & | Radix Saussurea 37
Total amount 39.750

)iFE ¥ HEE

Phenylephrine etylcholine,isoproterenol, methylle
neblue,nitro-L-arginine(NLARG) KHS& A3
%9 Sigmaitt(ER, St. Louis, MO)9] #HE
{#fst5 2™, phorbol 12,13-dibutyrate, nifedipine
&8 Rearch Biochemicals International(ZE[E,
Natick, MA)jit S AR

2. 5 &

1) RS R
=

BHEERH 1008 o8 3975ge 5 &
A3 ¥a ZKEK 3,000mlE e % 3R
ot RUMGSHT JEEKRS WS IRKE ik
ste] 895g9] A7) 2EE AT

2) B o8 A RHe AE

E719) Hglk(ear vein)2 $3+d pentobarbital
sodium (20 mg/kg) S FASIA fiiEsst & SHE)
IS faistach RS S 3 Krebs-
Henseleit %% (KHS)o| YWl I7ESBARESE
(streomicroscope) FolA ERRHA Al 7+<lek
AMS FIfsEe] Bk MES BEIA FES
wEste FAREY e BhES & FA
15 mme =Z7|2 YISty BhiRIR (arterial
ring) & TEJAC BIRES KHS7 89 e
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FHEE B2 %8 (organ chamber)ol] ¥ L &3 =
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AE WEATE ME AEMEZE &3] BREE
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BESE % acetylcholineol]l o3 HfR RMES] sk
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g Ao= NEMR fF7EAl phenylephrine S
2 WS F5ES % acetylcholineS #7EHLsHA
1 gMelA 50% LAk, 10 gMolA+E= 90% Lt
MR E BAES Reoli oy, WNEMIRE b
£33 AR AT acetylcholineol 9% ffg &
fEo] Ate}dE HoFr)

3) BRI

RS 3 ol DL BE E70A 4
HEe 671 Lilo) Bse Bkl 2o @RE 5
prstel oy = EARER dehila, F 2
Fae Figol £RE WET BIEA IS 9l

= student’s t-test® HEste] p<005Y o £
ok R e Ao sk

s

10 min

A. B.
ACh (1 uM) ACh (1 M) 10 uM
vy
10 M v
¥
wash
¥
PE PE
(tuM}) (uM)

Fig. 1. Typical tracings of the effect of
acetylcholine(Ach) on phenylephrine
(PE) -induced contractions in rabbit
carotid artery in the presence(A) and
absencE(B) of endothelim.
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1. Phenvylephrine®| 2|3t Ig#gol| O|X|=
EFELRHS bz WE

Fig. 2A9] Jehd HRE REMEE Bkst
A &L E7) SHEKERS 1M  phenyle-
phrine. 2 W#EAIZ] # EHFLEES Hmsta
< u e g SRS HES Aot B
FERHS Wimmes FHmAl 0.1 mg/miolA
05 mg/mle] BRE7HA = BEd KEFN2E it
B HE #Einsts e BRioew, 05
mg/mlol Al B bR MEE 534 * 102 %ol
AT

E&HIFFEE phenylephrine s EH 7] Hol
ARESH S wWol= #%iEEsly-e wel mug
BEARSl ME SEE RYgow, i EhHoe
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el #ERA EELEHES KE % KHSZ
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Bt Y-S RAET HRE BXRE JE
WA= FUAT FIEE BEES iR Z0Rd B
B S 74 ¥k

Fig. 32 919 A& 2 RREs 3

lo

(RIS
| 2
Mol g

RE frastd BE-RIE #igez
o FiERET 4ok HEES B 25
g B B MRE YEiY F AS =

T 50%9 itifg HRE B BEE 05 mg/ml
Ao, olrtt & REANE I g
BR7E AR Z27F YehA] B9k

A. SHCS (mgiml) 4
04 _1'e
v 02 o5 10 min
‘ 910 wash
Yy
PE
(1uM)
B.
wash _ wash
* wash *
w
| Y— — J—
(1uM)
SHCS (0.5 mgfmi)

Fig. 2. Representative tracings of the effect of
Sunghyangchungisan(SHCS) on
phenylephrine(PE)-induced contractions
in rabbit carotid artery. SHCS was
applied 10 min after(A) or before(B)
the addition of PE.
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Fig. 3. The effect of Sunghyangchungisan
(SHCS) on phenylephrine(PE)-induced
contractions in rabbit carotid artery.
Shecs was applied 10 min before(O)
or after(@) the addition of PE as
represented in Fig.2. The mangitude of
relaxation or inhibition by SHCS of
PE-induced contractions was
expressed as percentile compared to
. complete relaxation to the resting
tension which was set as 100%. Each
point represents meanTSE. of 6
experiments.
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7F JAEAE BESIITE EFIERKS Hnst
A e W AN EEMERS 10° o
Bl MRE Mok RIES 2ol 107 M ol4e
BEAME ok Wi RIES YEHIATh BE
-RIE R T K WdEe] 50%e] M
RS 12 phenylephrine®] & (EDs)E 3.7
X100 Mol %eh. B EIERHKO05mg/mD) ek
phenylephrine®] d {RE #EAAM Hl= =
o} Mg BEE BoH, EDop= 41X107 M
2 HE e Ry ol: BEFLEMY it
B MR} a-%7584 A phenylephrine®] #54&
S piESIA Jepd #ER7T obd g st
O AEEke AN EFIEREC] 0E FEH
i HRE YelEe f-ZARE HEERIR
fEME  waekel Ao B-%AME  HEEAI
propranolol fFEE FollAl I ihife R #L
7b deEAE HRE oY, ERT T (2
ERe BEEZ JehA 29). olgd &R
€< BHEIERHES phenylephrine Wil w4l
= e MRV i TEHMEY o- &
B %7588l {FHste dvEhd KRIE oldE
AN geid=

100
80

60

% Contraction

0 T T T T

T 1
9 8 7 6 5 -4 -3

Phenylephrine (log M)

Fig. 4. Dose-reponse curves of phenylephrine-

induced contractions in rabbit cartoid artery.
The arterial strips were exposed to each
concentration of phenylephrine in the
presence(@) and absence(QO) of Sunghyang-
chungisan (SHCS, 05 mg/ml). Maximum
isome- tric tension at the highest concen-
tration(10® M) of phenylephrine in the
absence of SHCS was set as 10026, and the
relative contractile tesion was espressed as 26
contraction. Data are mean*SE. of 6
experiments.

3. EFERAS fFR0 olxl= AR
Brkel R

BEREREC <3 s &7t mE MM
el fEAst] vehds AE R $lsko
NEMIES BRES EEIREAAN 1 BRE W
Zsta, = olE MAETE HEE UYeElE o
E e FiRe st REMIEE
%3 EHEjIRIRYIA  phenylephrine® 2  WHE-&
FES % 05 mg/mle BEFERKS EEK
50.3111.2%9] e FRE R NEMIEE B
F3HA] ke GEEHRIRAIA JEbd i MR
(61.2+93%)%+ HES £ER7F UAKFig. 5,
6). B-%7HE MEEHIRA MmAF e SRS U
el & isoproterenolol®] 7A-$- 10 Mo BE
oNA NI AR 63.8+113.6%2 ke R
g HYoy, NEMEE BRESIES B9 162
+6.7%9] e MET Bol I g MRS
SRR NEMNE S RAY Acetylcho-
line®] 729 MEfliiE AR 10 oMo BE
ANA 90% LALS 7V g s BIRE H
Foy, NEMIEE BEAdE 2 i %E0T
A AMA 1 FER7E 2SR ARz
HKHHYS HAFEHFig. 5, 6).
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10 min

A.

SHCS (0.5 mglmi) ISP (10 M) Ach (10 b}
¥ vesh A ¥
¥ wash wash
\ ¥
PE
(1 M)
" SHCS(05mgm) ISP (10 ) Ach (10 M)
v ¥ wash ¥ v
wash +
IS WaN
PE
(1 M)

Fig. 5. Typical tracings of the effect of
Sunghyangchungisan(SHCS), isoprote-
renol(ISP) and acetylcholine (ACH) on
phenylephrine(PE)-induced contractions
in rabbit carotid artery in the presence
(A) and absence(B) of endothelim.

O sHes
ISP
B AcH

100 .

% Relaxation

Endothelium
intact

Endothelium
denuded

Fig. 6. The effect of Sunghyangchungisa
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(SHCS, 05 mg/ml), isoproterenol(ISP,
10 #M) and acetylcholine(ACh, 10
M) on phenylephrine(PE, 1xM)-
induced contractions in rabbit carotid
artery. The relaxant effects of SHCS,
ISP and ACh on PE-induced contrac-
tions were recorded in the presence
and absence of endothelim. as repre-
sented in Fig. 5. The magnitude of
relaxation was expressed as percentile
compared to complete relaxation to the
resting tension which was set as
100%. Each point represents mean=*
S.E. of 6 experiments. *, P<0.01 vs.
the respective value in the presence of
intact endothelium.

4. EFFFEC MEMEIER o|x|=
methylene blue ¥ nitro-L-
arginineg| HH

MMl skl JYEhE mE g K
fES Mpffol e miF kg B+ F NO9Y
AT oo wWE guanylate cyclased] TE#:AL
of os Aoz d#A Utt?. Fig. 5 2 69
R A BFIERERS e FE7 WA ARl
FEEFENLE e oy, ol ¢S ]l
T mE AEMES KdetA FnT FEE
Aol E#E (EASIY guanylate cyclase® &
MAEAIZ FTHEME Qoem 2 olE MRS

Fig. 791 Yebd #Re EFERKS mE
sz fERYl YIXE  methylene blue
nitro-L-arginine®] #MRE B3 Zolth &
A guanylate cyclased #lflsl= AR &
2% methylene blue 2 Mol A 2] NO 4
W& WEI3E nitro-L-arginineS NEZ#E 4K
M g BFE ENE 3 % g K
fES HiFlsle Aoz & defx Q) olE %

S THiRESHES W isoproterenol®]t} acetyl-

SorivowE
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cholinedl 93 M4 e KES AHESHA
greioleh 28v BEERSK 8 mi jbig
MEE O)E #Higd MES WX Iy oy
g RS Fig. 5 9 69 5 37 EFIER
#ol o8 M A BERVE mE MEMEeE
wHISHA EE M FEpmEe fERste U
R fiRete AL REd

100 ] sucs
ISP
80 I Ach
c
°
8 0 %
< 40 ,//
7
Control MB NLARG
Fig. 7. The effect of methylene blue (MB, 10

*M) and nitro-L-arginine(NIARG, 1
mM) on the relaxant effect of
Sunghyangchungisan(SHCS, 0.5 mg/
ml), isoproterenol(ISP, 10 M) and
the relaxation induced by SHCS, ISP
and ACh was recorded. The magnitude
of relaxation was expressed as percentile
compared to complete relazation to the
resting tension which was set as
100%. Each point represents mean*t
S.E. of 6 experiments. * P<0.01 vs.
the respective control.

5. Phorbol ester % & K'oll of&t

Yol olxl= HR

Phenylephrine® t™& oz Mm% Wik
9] © 7] phorbol ester ¥ SiEE K o2 U
& FHsta, old digk EFERKI isopro-
terenol ¥ acetylcholine® %% ZE phenyle-
phrineo <13 dfEol et "UERSE ik BLEs)
I (Fig. 8), o] Fig. 99 #%&3dted JehiS
o}
Phorbol 12,13-dibutyrate (PDBu)© 5
YHE<Q phorbol esters®] —fE S E phospholi-
pase C9 &ML glol= B PKCE #Eit(bAl
AY Fufs kS #FERTL Fig 89 Jehd
#&Roll A PDBu® phenylephrineclt <] ¥ i}
sl A L A Asl Ui SRR MR
S BPoy, &k M KES YERd 1Mo
BEAME MHEe] 2715 phennylephrinedl <
3 WiEel Z71R o gkttt PDBu® KiEs &
B3 Fo| EFLEHKS BEHET 39, phenyle-
phrineol <13 Mkl A< 2] g ZRE
ERRR] B35t o)l Isoproterenol® acetylchol-
ine®] 7% phenylephrineol] 213 WckEkrel b
el 1 AxE dX3] ZHAARE EFERK
¥ 2 iR HRE R AHFig. 9).

SiEE K'S Figy Mg HEKS otk
(depolarizarion)A) A M-S FHiEstH olw F
ST K ohE B o)t Mol HusiA
Wl MBAE AHER Ca”tell ol {KAFHN) Ao
ol gk EEE Kol 93 Uil e
isoproterenol®} acetylcholine®l ©]g+ g FR
7} phenylephrineoll <&t Mol W3l sbfg =
mol myl o) ey BEEIERS) o8
ke %= phenylphrineol] 2138k WikEel 2
(512+93%) Rt HigE Kol o3 Mol A
(765112.1%) =L whig #E7T | ZA e
o (p<0.05).
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40 min

SHCS

SHCS (0 5 mg/ml) +
sacs wash
wash
f\ /—\ !
PE(1 uM) PDBu (1 uM) 60 mM KC!

Fig. 8. Representative tracings of the effect of
Sunghyangchungisan(SHCS) on pheny-
lephrine(PE), phorbol 12,13-dibutyrate
(PDBu) and high K'-induced contrac
tions in rabbit carotid artery.

] sHes
ISP
IR AcH

100 -

80

N\

% Relaxation

L
.

o Z 2
PE HK

Fig. 9. The relaxant effect of Sunghyang
chungisan(SHCS, 05mg/ml), isoproterenol
(ISP, 10#M) and acetylcholine(ACh,
10#M) on contractions induced by
different mechanii=. The arterial rings
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were pre—contracted with phenyleph~
nne(PE, 1 M), phorbal 12,13-dibutyratE
(PDBu, 1 #M) and high concentration
of K* (HK, 60 mM), and the relaxant
effects of SHCS, ISP and ACh on
PE-induced contractions were recorded
as represented in Fig. 8 The magnitude
of relaxation was expressed as percentile
compared to complete relaxation to the
resting tension which was set as
100%. Each point répresents mean=
SE. of 6 experiments. *, P<0.05 **
P<0.01 vs. the respective value in
PE-induced contraction.

6, #lE SEp C27 EE U C2Y E%
ERFEIC| MR
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A EhE BHAIZ % EEE Kog K]S
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RE @lsldom(Fig. 10), 2 #RE Fig. 11
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feoll mel REESHRS K ME RS Hig
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S Ca st wnstE B Il RO
BAsHE A BAtKFig. 11). 38 phenyle-
phrine® 2 WHE-S FES 7 Ml Bre #
ftol o8 BAEASIE L-¥ Ca™' dle il
nifedipineS WA EEsI RS A0 F £
HIERES Kinste]l RIS MimryQl iR
BRI JEA] $EatH(Fig. 12), ol BEFIE
SRk nifedipineol] <1t Mok bR BCR7E @
— ol & "kl & RS iR
ojt}. o} acetylcholine®] nifedipine®] g2 {F
ol Minske] gbke MEE B EH |iE
o|tH(Fig. 12).

e

10 min . SHCS

60 mM KC) +SHCS
in Ca?free KHS

Tt &£ 1 1
05 19 15 SO

Ca™ (mb)

Fig. 10. Representitive tracings of contractions
induced by additive applications of
Ca”. The arterial strips were
deprived of extracellular Ca”™ by
exposure to Ca’'-free KHS for 60
min. Then, they were depolarized by
switching to 60 mM KCl in
Ca”-free KHS and exposed to
additive applications of Ca® in the
presence and absence of Sunghyang-
chungisan(SHCS, 0.5mg/ml).

100 -
c
o 80+
=
8
= -
€ 60
O
o -
°\° 40
20
0 T T T T T
0 1 2 3 4 5

[Ca™] (mM)

Fig. 11. The effect of Sunghyanchungisan
(SHCS, 05 mg/ml) on contractions
induced by additive applications of
Ca® in depolarized rabbit carotid
artery. The arterial strips were
deprived of extracellular Ca" by
exposure to Ca’'—free KHS for 60
min. Then, they were depolarized
by switching to 60 mM KC1 in
Ca®-free KHS and exposed to
additive applications of Ca” in the
presence(@) and absenced(Q) of
SHCS. Maximum isornetric tension
at the highest concentration(5 mM)
of Ca” in the absence of SHCS
was set as 100%, and the relative
contractile tension was expressed
as % contraction. Data are mean®
S.E of 6 experiments.
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10 min
NiF (1 ) NIF (1 uM)
¥ SHCS ¥
(0.5 mg/mi) wash ACh (10 ptM‘LaSh
AR ;
PE
(1uM)

Fig. 12. The effect of nifedipine(NIF) on the
relaxant effect of Sunghyangchung-
isan (SHCS) and acetylcholine(ACh)
on phenylephrine(PE)-induced contrac—
tions in rabbit carotid artery.
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