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Endothelium-Dependent Vasorelaxation Effects of DangGuiSu-San,
SamHwangSaSim-Tang extract on Rabbit Carotid Artery

Heung Ko, Seon Mi Shin, Sun Young Park'*

Department of Korean Internal Medicine, Semyung University,
1: Department of Physiology, College of Korean Medicine, Semyung University

This study was conducted to evaluate the vasorelaxant effect of DangGuiSu-San and SamHwangSaSim-Tang
extract on contracted rabbit carotid artery. To study the effect of DangGuiSu-San and SamHwangSaSim-Tang extract
on contracted rabbit carotid arterial strips, arterial strips with intact or damaged endothelium were used for
experiment using organ bath. The pre-contracted arterial strips with Phenylephrine(PE) was treated with various
concentrations of DangGuiSu-San and SamHwangSaSim-Tang extract(0.01, 0.03, 0.1, 0.3 and 1.0 mg/md). To determine
the mechanisms of DangGuiSu-San and SamHwangSaSim-Tang-induced vasorelaxant, DangGuiSu-San and
SamHwangSaSim-Tang extract were infused into contracted arterial rings which had been pretreated by
indomethacin(IM), tetraethylammonium chloride(TEA), Nw-nitro-L-arginine (.-NNA), methylene blue(MB). And calcium
chloride(Ca) 1 mM was infused into precontracted arterial ring induced by PE after treatment of DangGuiSu-San and
SamHwangSaSim-Tang extract in Ca*-free krebs solution. DangGuiSu-San and SamHwangSaSim-Tang extract revealed
significant relaxation on PE-induced arterial contraction. DangGuiSu-San and SamHwangSaSim-Tang extract also had
an effective relaxation to the intact endothelium arterial ring. SamHwangSaSim-Tang extract on contracted rabbit
carotid artery is related with NO-cGMP pathway. Pretreatment of DangGuiSu-San and SamHwangSaSim-Tang extract
inhibited the contraction by influx of extracellular Ca®* in contracted arterial ring induced by NE. This study indicated
that the relaxation effect of SamHwangSaSim-Tang extract on contracted rabbit carotid artery is related with
NO-cGMP pathway. Pretreatment of DangGuiSu-San and SamHwangSaSim-Tang extract inhibited the contraction by
influx of extracellular Ca* in contracted arterial ring induced by NE
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A E 49 B 2548180 9, EHol FFAHA HH & S) 200 g2 554 2000 md3} 3 round flasko]] Wi 2A|7F 5
B72a7 gutdcH?, ojdo) AR EL A @Ho| UL 00 oF 7t $§6}&";E} Z&H2 rotary evaporator(Eyela, Japan)
ERg FHAA g%é’i% 7H’.‘13}% 717‘%—} '°| @1% 2 2 Y 555 3 52XV 7AXst], 2 30.38 g(15.2%)2

Zo] ¥ Téi\li’l% ’S}%OI 28 Aoz Argd. Fpit
(BEREH)S oJ8(RMm)Al AMgste MYz, MNFANGH=EE
DB AB(km)o] ArgEE Agoez ofFul X|F9 A4
AHEEE Ado] ¢ £F4} ol tXe IFS AHE LA} 5}

ol & A+ A 77]—] ZAeMZ ol gsto] FWHHE T
1, VLA 27 BEY FWEHER F@UgAzst AAd
WA HO Phenylephrlne(PE)i 2~Z%8 oulgio] Fdold Fub
£ FUsiitt. FuUmAmst EEY JFFFHZ ol &5l
Indomethacin, chloride, Nw
-nitro-L-arginine, Methylene blueg XXXl PEZ £FA]H
oF29| ot 7]A-& ©AIst, Ca*-free solutiondA] EH/EMWE
SENA Ao AT FF 2370 UF ojgang FAstR.
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1) SAMHERER) AA 29 € £55 Az

ERERA Sol7te StARE 25 @FBRZA FYst
o] g3t £EE2 HHE#(DangGuiSu-San, D) 330 g2
=22 2000 m0¥t 7 round flasko] ¥ 2X|7F E9F 719 &5
o}gal:}. ZZ M2 rotary evaporator(Eyela, Japan)2 Z4¢ =&t
AAZR7|I2 Axste, £ 50.38 g(15.3%)2 A=ESHEIC.
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Table 1. Prescription of DangGuiSu-San per pack

Name of Herbs Pharmacognostic Name Weight(g)
ERE Angelicae Gigantis Radix 6
FREEE Paeonia Lactiflora Pallas 4
5 B Linderae Radix 4
BWF Cyperus rotundus L. 4
B K Caesalpinia Sappan 4
AN Carthamus tinctorius L. 3
B Persicae Semen 3
=Y Cassiae Cortex Interior 3
" E Glycyrrhiza uralensis 2

Total 33

2

~

AN =ZEHELNS) A 79 2 £848 Az
=FENG Eo7te StYAAlE 2R @ForoA 7
sto] Argstdct £5822 =#HENB(SamHwangSaSim-Tang,

Table 2. Prescription of SamHwangSaSim-Tang per pack

Name of Herbs Pharmacognostic Name Weight(g)
X & Rheum tanguricum 8
' OE Coptis japonica Makino 8
E Z Scutellariae Radix 4
Total 20

3. Ygolgrail 54
1) A wWo| F&

E7|E urethane(0.6 g/kg, FWFANCZ U & FRE
AL A5Ue HEAUch 45Y FFUL 4CY modified
krebs-ringer bicarbonate solution(NaCl 125.4, KCl 4.9, CaCl,
2.8, MgS0O, 1.2, NaHCO; 15.8, KH;PO4 1.2, glucose 12.2 mM,
pH 7.4)0] &7} & Zolo] AEAL AAsID & 2 mit HE
= goz Agstel 12 wofe] WL ARt
2) S 45 54

SATFA(95%2] 0,9 5%2] CO,nz Z3te 37 °C9 modified
krebs-ringer bicarbonate solution® peristaltic pumpS 0| &
5to] 3 md/min2] &3FOC 2 organ bath(&F 1.5 ml)o] FUYsHAE
ot EWEWO] $F T2 organ batho] uigte] QA7) 2
Z2 force transducero] 9ZA3F t}2 physiograph(PowerLab,
Australia)}& o[-&ste] g0 WstE 7|55t Pnt.

A A FWEHEE KR S AR
micromanipulator(Narishige N2, Japan)2 %3 1 g& 7}
At E’V\l X 5 QHPAIZ] & AAE AdPsigin, A4E
AR ZS OE AR Fo oAl 1AIZF AR & AFE A
stglct.

3) Aolgtasiel ALIIH AS
(1) Phenylephrine(PE)o.2 255 @A £>5HE 54

FmA Rt EAjsts FEWT FRYDN R A
YIEEO| PE 5 M Eolsto] 252 QU 3, HMEMI
=FENE £5ES 55¥4(0.01, 0.03, 0.1, 0.3, 1 mg/m)2 &
ojstel 459 WS s steict

(2) Indomethacin(IM)o] &xo]¢tg vtof] D)X= %‘30

AW e HWA IM 10 yM2 1587 AAR|st & PE 5 uM
& 5odto 252 A oS, ERERT =HENS 558
(1.0 mg/md)}Z 7}7F Fojsto] IMZ AARSHA] %2 F e 59
W3S v wot Rt

(3) Tetraethylammonium chloride(TEA)7} @%o|¢tguto] 0]
A= 93k

a ”E% TEA 10 pM= 1587 AAX$ & PE 5 pME
2ojsto %5 A O3, EREHIS =FEBELS £3F
(1.0 mg/m0)}& 747k Fojsto] TEAE FAR|oHA] ¢h2 3ot +%
o] W3lE ulwst

(4) Nw-nitro-L-arginine(.-NNA)o] &ito|etg o] O]x|= JgF

o rr oL Hor
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FWAWS (-NNA 10 pM2 1587 F&R|$ & PE 5 uM
Fojste] 252 FUA o, EREEKY =EELE FF
(1.0 mg/ml)& 27k Folsto] -NNAS A R|SHA] 42 FL<
9] WistE vluwstlo

(5) Methylene blue(MB)7} @¥o|gt&uto] Ojx|: HF

FHHEHE MB 1 pM2 1583 AARX|E ¢ PE 5 uMg &

3ol 52 RN O, HERREEY =HRELE £52(10

4> mo nlo

/)e 77 Sojsto] MBS MAXSIA 4 Aoe 250 Wal
5 ul @t

(6) WREHD =HBLBO VAN B Ca¥ FY 25
g 54

FHEHUL Ca’-free solutionoAl %Eﬁ%‘ﬁkﬂr =EELE

F&E(1.0 mg/m)Z 747t XA & PE 5 uMZ st &%
g SR 2, Ca¥* 1 mME §ojsto] éﬁ%ﬁﬁll—} =EENG
2 AARA A E2 L9 £59] HIE @it

o~
ofm
2
. I

HZHRHmeans + SD)& YEN]Q
£%9] 3719 PEE §ojsto gird

AH
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H_ﬂ,-g-%i BHSIPOD, AAATL student's

L AR ERRA)Y Foolgan ¥ /1A A7
1) SASA KBRS Tolgazt
GuAZst Edste @Bas GyAZt AAS duK
ol 22t PEZ Eolstel AR 25417 & FAMNERER)
522 5592 Sojstol 259 Wake BRYC
QEAZsE EAets 29 FAMERER) £58 1 ng/nd
o4 g3t olghants Uehiow, YuAEst AAY S 2B
olgraurt golshA 24l QItkTable 3, Fig. 1).
2) -NNA BRI R0 olgt ao|ghawt wal
Sz 259 V&M JAXMEBEH 53T 1
ng/n0g ?I 299 SU% £A0] -NNAZ AAXF F PE
oz A9 YAA PALERKM) $52 | /g
-NNAZ ARG 39 ddolgawn
I} 9l AASI AT Table 4, Fig. 2).
3) IM xwxloﬂ o3t Fuolgrast Wat
Folz 251 G GHAMGERNK) 228 1
mg/ma— FOAT 420t FUU K0l g IANE £ PE o
ARERER) 352 1 m/me
o_r 3 o, Me] BARE QBRI ST
g u]X]A] ggcH(Table 5, Fig. 3).
4) TEA AR R of _]3]- gi'—l-olﬂii'_} W3}

P

-lo
j
E.
R
S ok
)

}(éﬁﬁ%ﬁk) rEs
£ FAAXS & PE
011 ’.E'_ auxa %ﬂ%’&(%ﬁ%i‘éﬁﬂ() T2 1 g/mb2

m oH4m —

o 73%% vl @3t A, TEAQ] AR |7} ETo|gFuto] Q.0)3t
% oroktH(Table 6, Fig. 4).
5) MB A& x]o] o]st do|eta 1} W}

E Roj2 L2359 Uz FAMHEREK) $§-“g 1

ng/ml-g Fojgt F 2ot FUF xA o] MBE AAR & 5o
2 258 Fuzxyd gASHERER) F55 1 mg/mﬂa

g LS vlwg ZAx, MBO AAR|ZF F@o|gE ] Fo7 ¥

&g 0x|A] ¢cHTable 7, Fig. 5).

6) %HTJ(EE%?E%K) AAR ] e Ca® A=A 459 W3}
a?* o] HAHY krebs-ringer solutiond]x] PES Eois}of

—’u“—é% Gust Az Ca® 1 mME Fojdt Z oot 5L £

Ao FAMHEREH) 555 AT kg PES Fojgt 3

22 vug A, FASMNEREM) HMAX2 PE Ca™o] 9

& £30] footA FAEcHTable 8, Fig. 6).

Table 3. The Relaxation Effects of DangGuiSu-San extract on the
arterial contraction

With Endothelium Without Endothelium

Treatment Contraction(g) Relaxation(%) Contraction(g) Relaxation(%)
PE 191+0.24 0 1.25+0.22 0
PE+D 0.01 1.91+0.23 -0.2+ 3.1 1.23+0.19 12437
PE+D 0.03 1.94+0.24 -19+ 3.0 1.25+0.18 -0.1£4.8
PE+D 0.10 1.93+0.26 -12+ 55 1.26+0.20 -0.8+£5.0
PE+D 0.30 1.69+0.30 11.2+11.6 1.22+0.19 19457
PE+D 1.00 0.88+034**  534+187 107013 13.6+7.6"*

Values are meantstandard deviation(n=8). Relaxation was expressed as
percentage of PE-contraction. PE, phenylephrine 5 uM; D, DangGuiSu-San extract
(mg/me); *** p<0.001 compared with PE; ### p<0.001 compared with PE+D in
with endothelium.

Table 4. Comparison of relaxation effect induced by DangGuiSu-San
extract due to pretreatment of -NNA
Non treatment of -NNA Treatment of (-NNA
Contraction(g) Relaxation(%) Contraction(g) Relaxation(%)
PE 1.57+£0.36 0 2.20+0.39 0
PE + D 1.0 0.99+0.26*** 36.9+15.0 1.64+0.28*** 24.8+10.5"
Values are meantstandard deviation(n=15). Relaxation was expressed
as percentage of PE-contraction. PE, phenylephrine 5 uM; D,
DangGuiSu-San extract(ng/me); *** p<0.001 compared with PE; #
p<0.05 compared with PE+D in non treatment of -NNA.

Treatment

Table 5. Comparison of relaxation effect induced by DangGuiSu-San
extract due to pretreatment of IM
Non treatment of IM

Treatment of IM

Treatment Contraction(g) Relaxation(%) Contraction(g) Relaxation(%)
PE 1.55+0.58 0 1.65+0.47 0
PE+ D 1.0 1.19+0.43 22.4+86 1.11+0.35* 33,194

Values are meantstandard deviation(n=6). Relaxation was expressed as
percentage of PE-contraction. PE, phenylephrine 5 pM; D, DangGuiSu-San extract
(mg/me); * p<0.05 compared with PE.

Table 6. Comparison of relaxation effect induced by DangGuiSu-San
extract due to pretreatment of TEA
Non treatment of TEA

Treatment of TEA

Treat t
reatmen Contraction(g) Relaxation(%) Contraction(g) Relaxation(%)
PE 1.76+0.41 0 1.95+047 0
PE + D 1.0 1.23+0.44 31.0+15.9 1.25+047* 36.1+17.8

Values are meantstandard deviation(n=15). Relaxation was expressed as
percentage of PE-contraction. PE, phenylephrine 5 pM; D, DangGuiSu-San extract
(mg/me); * p<0.05 compared with PE.
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Table 7. Comparison of relaxation effect induced by DangGuiSu-San
extract due to pretreatment of MB
Non treatment of MB

Treatment of MB

Treatment Contraction(g) Relaxation(%) Contraction(g) Relaxation(%)
PE 1.57+0.34 0 2.19+0.38 0
PE+ D10 098+0.29* 36.5£19.0 1.64+0.30* 24784

Values are meantstandard deviation(n=6). Relaxation was expressed as
percentage of PE-contraction. PE, phenyleﬁhrine 5 pM; D, DangGuiSu-San extract
(mg/m); * p<0.05, ** p<0.01 compared with PE.

Table 8. Changes of Ca**-dependent contraction by pretreatment of
DangGuiSu-San extract in the Ca**-free media
Non treatment of D

Treatment of D

Treat t

reatmen Contraction(g) Contraction(g)
PE 1.22+0.24 0.38+0.17"*

PE + Ca 1.44+0.19 0.50+0.23"*

Values are meantstandard deviation(n=7). D, Dan%GuiSu—San extract 1 mg/mg; Ca,
calcium chloride 1 mM; ### p<0.001 compared with PE+Ca in non treatment of D.

(A) With Endothelium

(B) Without Endothelium

Fig. 1. The contraction curve of DangGuiSu-San extract on carotid
artery precontracted with PE. W/O, wash out or change of bath
medium with a solution to which no drug is applied.

Fig. 2. Changes in the contraction curve of DangGuiSu-San extract
due to pre-treatment of (-NNA.

Fig. 3. Changes in the contraction curve of DangGuiSu-San extract
due to pre-treatment of IM.

Fig. 4. Changes in the contraction curve of DangGuiSu-San extract
due to pre-treatment of TEA.

Fig. 5. Changes in the contraction curve of DangGuiSu-San extract
due to pre-treatment of MB.

Fig. 6. Changes in calcium-induced contraction curve due to
pre-treatment of DangGuiSu-San extract on carotid artery in calcium
free media.

2. WHFEHROB) BBolgaTt L 718 A7
1) A EHEL B o) gaT
GuAZst Edste @Bas GuAZt AAY duan
of 27 PES Eoistel HUZ 25N ¥ PAHEHEL
B) 5222 5592 Sojstel 259 Wate WYL
YuAEst EASe 39 AANYEHELE) 552
03, 1 ng/molX 9% olgraste Uehgot, UmAzst A
9 29 Amolgaipt §oshA ZAEYCHTable 9, Fig. 7).
2) 1-NNA RA|Rlo] |¢h @olgas wat

Foz2 254 URA YFAABERRLE) F52
1 mg/mﬂa Fod Fe FLF A -NNAS FAAF &
E folz2 259 FUxA FFAHUAZGERELE) 552 1
mg/mﬂ% Fodt LS wlwd Zx, L-NNAS AXAF F¢ &
Tolga it KOst A Ack(Table 10, Fig. 8).
3) IM AR R0 o5t Bo|ghay} Wt
E fojz 259 XA HFANAB(EHELE) F522
1 mg/mil2 ol Feot LT R0 IMS AARG F PE &
oz 259 FURA YFALABEEELNE) F52 1 g/m2
Fogt 39S vl Ax, MO FAXA|7L Euo|ga o] {7t

Q3+ UlxIX| YokcHTable 11, Fig. 9)
4) TEA RAR|O] oI5t YPolghz} vt
PE Solz 253 ¥BxA AFANHSHELE) 528
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1 £9% xxo] TEAS AAAE 3 P
L o] AIANFERBLE) 252 1 ng/nd
2 Bojdt 792 wag 2w, TEAY AAA Fwolgmuo]
[o]
aT

i)

o FENF=FEEBELE) 55
399 5U% Ao MBS FAX|F & PE
o2 59 FuxA YFAIG(=FELE) F58 1 g/m
Fojgt F¢E vlud Zd, MBE AARE P9 Fdo|ganty
o0]5pA R El9IckTable 13, Fig. 11).
6) AFAPNH(EHELE) AAX| A T2 Ca® JFEH »50] W3}
Ca® o] FAY krebs-ringer solutiono]x] PES Eofs}q]
qust @RxAo] Ca™ 1 mME Folg Fgot 5Y =
SHAAR(EEEBLE) £558 AANAF o3 PEE Foidt
g HEF A, AFAAFH=HELNE) AAX2 PEY Ca”
o5t £F0] ROt ZAaEUAtHTable 14, Fig. 12).

flo 4m mo

—_

it

Table 9. The Relaxation Effects of SamHwangSaSim-Tang extract on
the arterial contraction.
With Endothelium Without Endothelium
Contraction(g) Relaxation(%) Contraction(g) Relaxation(%)

Treatment

PE 191029 0 1.16+0.23 0
PE+S 0.01 1.91+0.28 -04+ 35 1.14+0.24 1.943.0
PE+S 0.03 1.93+0.30 -14% 53 1.15+0.24 1.144.2
PE+S 0.10 1.73£0.30 9.1+ 90 1.12+0.24 36+4.6
PE+S 0.30 0.98+042%**  47.6+22.2 1.02+0.22 12.2+4.9"
PE+S 1.00 0.30+0.17*** 840+ 88  0.84+0.19** 274477

Values are meantstandard deviation(n=8). Relaxation was expressed as
percentage of PE-contraction. PE, phenylephrine 5 pM; S, SamHwangSaSim-Tang
extract(mg/m@); ** p<0.01, *** p<0.001 compared with PE; ### p<0.001 compared
with PE+D in with endothelium.

Table 10. Comparison of relaxation effect induced by
SamHwangSaSim-Tang extract due to pretreatment of (-NNA
Non treatment of -NNA Treatment of (-NNA

Treat t
reatmen Contraction(g) Relaxation(%) Contraction(g)  Relaxation(%)
PE 1.32+0.23 0 1.65+0.23 0
PE + S 1.0 0.24+0.08*** 82.1+5.8 0.47+0.17*** 70.7+11.6°

Values are meantstandard deviation(n=8). Relaxation was expressed as
percentage of PE-contraction. PE, phenylephrine 5 pM; S, SamHwangSaSim-Tang
extract(mg/me); *** p<0.001 compared with PE; # p<0.05 compared with PE+S in
non treatment of (-NNA.

Table 11. Comparison of relaxation effect induced by
SamHwangSaSim-Tang extract due to pretreatment of IM

Non treatment of IM Treatment of IM

Treatment Contraction(g) Relaxation(%) Contraction(g) Relaxation(%)
PE 1.73£0.25 0 1.41+0.25 0
PE + S 10 0.54+0.21%** 687+12.9  0.30+0.12*** 78.7+8.0

Values are meantstandard deviation(n=8). Relaxation was expressed as
percentage of PE-contraction. PE, phenylephrine 5 pM; S, SamHwangSaSim-Tang
extract(mg/me); *** p<0.001 compared with PE.

Table 12.  Comparison of relaxation effect induced by
SamHwangSaSim-Tang extract due to pretreatment of TEA
Non treatment of TEA Treatment of TEA

Treat t
reatmen Contraction(g) Relaxation(%) Contraction(g) Relaxation(%)
PE 1.63+0.36 0 1.83+0.34 0
PE + S 10 0.53+0.23*** 67.1£14.8  0.64+0.23*** 63.9+15.5

Values are meantstandard deviation(n=8). Relaxation was expressed as
percentage of PE-contraction. PE, phenylephrine 5 pM; S, SamHwangSaSim-Tang
extract(mg/me); *** p<0.001 compared with PE.

Table 13.  Comparison of relaxation effect induced by
SamHwangSaSim-Tang extract due to pretreatment of MB
Treatment of MB

Non treatment of MB

Treatment Contraction(g) Relaxation(%) Contraction(g) Relaxation(%)
PE 1.59+0.16 0 1.73£0.22 0
PE + S 10 0.32+0.14*** 79.0+9.8 0.58+0.15*** 63.7+9.4°

Values are meantstandard deviation(n=8). Relaxation was expressed as
percentage of PE-contraction. PE, phenylephrine 5 uM; S, SamHwangSaSim-Tang
extract(mg/me); *** p<0.001 compared with PE; # p<0.05 compared with PE+S in
non treatment of MB.

Table 14. Changes of Ca®*-dependent contraction by pretreatment of
SamHwangSaSim-Tang extract in the Ca’*-free media

Non treatment of S Treatment of S

Treat t

reatmen Contraction(qg) Contraction(g)
PE 0.79+0.54 0.35+0.15

PE + Ca 1.07+047 0.47+0.26"

Values are meantstandard deviation(n=6). S, SamHwangSaSim-Tang extract 1 mg/m;
Ca, calcium chloride 1 mM; # p<0.05 compared with PE+Ca in non treatment of S.

(A) With Endothelium

(B) Without Endothelium

Fig. 7. The contraction curve of SamHwangSaSim-Tang extract on
carotid artery precontracted with PE. W/O, wash out or change of bath
medium with a solution to which no drug is applied.

Fig. 8. Changes in the contraction curve of SamHwangSaSim-Tang
extract due to pre-treatment of (-NNA.

Fig. 9. Changes in the contraction curve of SamHwangSaSim-Tang
extract due to pre-treatment of IM.
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Fig. 10. Changes in the contraction curve of SamHwangSaSim-Tang
extract due to pre-treatment of TEA.

Fig. 11. Changes in the contraction curve of SamHwangSaSim-Tang
extract due to pre-treatment of MB.

Fig. 12. Changes in calcium-induced contraction curve due to
pre-treatment of SamHwangSaSim-Tang extract on carotid artery in
calcium free media.
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