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Research on vasorelaxant effects of 20 Korean native plants
Bumjung Kim ¥

Department of Korean Medicine and Healthcare, Kyung Hee Cyber University, Seoul 02447, Republic of Korea

ABSTRACT

Objectives : The objective of present study was to investigate the vasorelaxant effects of 20 Korean native plants on
isolated rat thoracic aorta precontracted with phenylephrine (PE),

Methods : Dried 20 plant materials were extracted 3 times with water, ethanol, or methanol for 3h in the reflux
apparatus at 70 = 5C. Male SD rats were anesthetized by ether inhalation, and their aorta rings were isolated and
placed in 10 m¢ Krebs Henseleit (KH) buffer., While using an isolated organ—chamber technique, the aorta rings were
maintained by bubbling with a gas mixture of 95% Os5% CO2 at 37C. Changes in isometric tension of aorta rings
were recorded via isometric transducers connected to a Powerlab Data Acquisition System,

Results : Among the 20 native plants, Chrysanthemum indicum L. flower, Nelumbo nucitera Gaertn, rhizome, Schisandra
chinensis (Turcz.) Baill, fruit, Anthriscus sylvestris (L.) Hoffm, root, Corydalis turtschaninovii Besser tuber, Corydalis
decumbens (Thunb.) Pers. tuber, and Dolichos lablab L. seed showed significant vasorelaxant effect on the contraction
of aorta rings induced by PE, In contrast, Mertensia maritima subsp. asiatica Takeda whole plant, Ajuga decumbens
Thunb, whole plant, 7rigonotis peduncularis (Trevis,) Benth, ex Baker & S.Moore whole plant, Dioscorea quinquelobate
Thunb, rhizome, Allium microdictyon Prokh aerial part, Momordica charantia L, fruit, Carthamus tinctorius L, flower,
and Clematis terniflora DC. root constricted more the aorta rings precontracted by PE

Conclusion : These results suggest that the possibility as useful herbal resources for the development of functional

foods or medicines for hypertension treatment,

Key words : native plant, herbal medicine, hypertension, vasorelaxation, vasoconstriction
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Table 1. Plant materials used for experiments.
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C.A.Mey.) 53 2 G848 T2 18 2487 A8E
Aol A AFEEo] $kal, E35] Ad 104 9 st AHgat
(Apiaceae), =3} (Asteraceae), A1 Rosaceae) S0l A
TEYG A mol B g AT oo HY},

olo] £ =&oA= FHolA 3% AYAE 20F] el
ol 55 AFE A5G FdZyoR =535 3
Fol FHRYFY FH i3t 20F AP E FEE0] EHES
5 B o|¥A7 = 2TE 4870 East= Hiolt},

I. A= 23y

1. A3A =

1) A2 &=H]|

2 Ao AHEE 20% AYAEL FY AR AN DY
ARFAY Ag SHET A7) BaF el A Lujstec.
A& F2EY YR Hodgsta st Bastmilo
Bsta Qlth (Table 1),

No Sample Used part Vouchers Extraction solvent
1 Chrysanthemum indicum L., Flower CIF001 Water

2 Mertensia maritima subsp, asiatica Takeda Whole plant MMWO001 Water

3 Lamium amplexicaule L, Whole plant LAWO001 Water

4 Ajuga decumbens Thunb, Whole plant ADWO001 100% Ethanol
5 Trigonotis peduncularis (Trevis,) Benth, ex Baker & S.Moore Whole plant TPWO001 Water

6 Cudrania tricuspidata (Carriére) Bureau ex Lavallée Branch CTB00O1 100% Methanol
7 Clerodendrum trichotomum Thunb, Branch CLTB001 Water

8 Dioscorea quinquelobate Thunb, Rhizome DQRO0O1 Water

9 Allium macrostemon Bunge Aerial part AMAO001 70% Ethanol
10 Allium microdictyon Prokh, Aerial part ALMAOO1 Water

11 Taraxacum officinale F.H Wigg. Root TOROO1 Water

12 Momordica charantia L, Fruit MCFO001 70% Ethanol
13 Nelumbo nucifera Gaertn, Rhizome NNROO1 Water

14 Schisandra chinensis (Turcz,) Baill, Fruit SCF001 Water

15 Carthamus tinctorius L., Flower CTF001 Water

16 Anthriscus sylvestris (L,) Hoffm, Root ASRO01 Water

17 Corydalis turtschaninovii Besser Tuber CTT001 Water

18 Corydalis decumbens (Thunb.) Pers, Tuber CDT001 Water

19 Clematis ternifiora DC, Root CTRO01 Water

20 Dolichos lablab L. Seed DLS001 Water
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2) AR XM=

AzHE A& 50 g& &, e, E= WEE 500 meoll 22+
Yi, BFYAEE71E Mt B2 100 £ 5T, g
F= megee 70 + 5ColA 3A17 &34t (Table 1),
FE2ES 9 F ALV E SEEEST F FEAARIE
Azste] 1y 22EES BE3ch Al AR AR
13 F2E 0.1 g& 259527]E o83+ Krebs Henseleit
(KH) buffer 1 ml°ﬂ 3| o] ARgEtgTh A4S BEHoR
EHf* ai E3HA H‘ g Alfa% ¥ HEruey 45t

3) A
AY F9L2 AHIstn et Y sEATAANA
ArEtgen, AEsES AT 240260 g9 8% +3
Sprague—Dawley A 2AF& T“fl'i‘ﬂ]'c’]Q(Gyeonggl province,
Korea)2EE Hokdtol TFPALR S B2 2424 HEE T3
SHHA, dFY Fe AP FH(RE: 22 £ 27, E: 07:00
~ 19:00)°]l ARSTE & Adof] A3 AR AHH 2E
TEZ Adsta FESIAEFY 5 [KHUASP(SE)-
16—143]3} animal welfare guidelines2 £43} %t}

4) N2 &l 77|

(1) Ak

Al9F % phenylephrine hydrochloride (PE), NaCl, KCl,
MgSO,4, KHsPOy, CaClg NaH003 glucose 52 A|1n} &
X (Mo, USA) AEE AH&sHH L, oleh-E(ethanol), HEh
2(methanol) £& Q*P%%-T—ﬁ—f—ﬁlﬂk}@yeonggi province,
Korea) AlZL ALttt RE Ado]| AFRH AJoFe Bl
EE= ool AEE AT

(2) 717

Al79 & 9 ARo|E Rotary vacuum evaporator
(EYELA Co., Japan), freeze—dryer (Ilshin Lab, Korea)<
AMgsEE L, @ Y &AL Isometric force transducer
USA), Powerlab data acquisition
Australia)S AFESHE

(Grass instrument Co.,
system (ADI instrument Co.,

oE Rt
At F5
am AL 95% Os-5% CO2 EF
1Z7} %’—E{-QE— 37°C KH buffer (composition, mM:
NaCl, 118.0; KCI, 4.7: MgSQq, 1.2; KHoPO4, 1.2; CaCls,
2.5: NaHCOs, 25.0; and glucose, 11.1; pH 7.4)o] Y311
sl A28 23 WS AA £ < 2 m Zo]9 g
P Zet d8 AW EHekh

o FES 5457 Hste] @ dHSE glotd B4
nEo A4 ¥ = 7k&7 FgEE 37T 10 w9 KH
buffer7]— =71 organ bathol]A AastFTE HA8 189
2& 2 jsometric force transducere]] AZA3}e] 3 A 9

ol¢h Teol e A AT 41

W3S Powerlabd} Lab Chart software (version 8.0)2
7123514k, @3 AHL organ bathol A 308 F¢t Zo)
QA= AME 2 QA B 9F 1.2 go] A oA] 208 uict A4
g Ao R wASH thA] 408 B¢ ASAT] oS AYES
AR =

2) St M £F
Na FE2EY 55 Y42 Edo|g ants sy
9l5le] PE (1 pM)E organ bathoﬂ Toq sto] FROEY &

HE Y2 5 30-40D)AF] T A7 FE2ES %k 108
ot ==EE 10, 30, 100, 300, 1000 ug/mi& 3t
$E EE o|gEHE 8 AYHE SHS A

31

3) SAIXz|
Ao 245 AL Hit(mean) + EZEHX(standard
deviation; SD)2 HEE3IP L, AYIE 7He] EA A Fol=
SPSS statistical analysis software (version 23.0; SPSS
, USA)E A3t Student's T—testE Al3YstHom,
%94"* 2 95% (P < 0.05) 412 gHA WA BAstHct,

m 2 I

1. PEE 59 FHASY dH gig A&
2£59] ol &3} (Table 2, Figure 1)
1) Z= Z(CIF001)
= £ aféﬁi =3 (10-1000 ug/ml) 2 Tt At
10, 30, 100, 300, 1000 ug/me] HEJA PEZ £&H
AL 747+ 3.4 + 0.8, 6.0 £ 2.1, 146 + 4.1, 36.8 +
3.8, 73.4 £ 7.4%= F2J5tA o] &= qlrt,

2) ¥1Z 8a|=7|(NNROOT)

AZ BEZ7] B 2E2ES ¥2H(10-1000 ug/m)=E &
ofgt A3} 30, 100, 300, 1000 ug/m2] HEoA PEZ %
HEs @d% 7Yz 8.9 + 3.3, 21.6 + 6.4, 47.6 + 8.3,
65.5 + 7.2%=% &2314 o|e= o),

3) 20|X} EoH(SCF001)

2oz g B FE2ES 5TH(10-1000 ug/m)E T8t
A3} 100, 300, 1000 ug/mle] =o)X PEER £=H &
AL 247 6.3 £ 2.5, 9.5 + 2.8, 23.7 + 6,1%% &<
SHA o] = At

4) M5 B2|(ASR001)

As Wy B 2Z2E2 =T¥H(10-1000 ug/ml)E o35t
A7} 300, 1000 ug/ml] HEA PEE $2H ¢ @
Zb7} 26.2 + 9.7, 44.1 + 11.1%2 G544 o= 3.
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5) ZMASA O|E7|(CTTO01)
ZAETN go|&7| B FEES HEH(10-1000 ug/m) =

2o5 A3} 30, 100, 300, 1000 ug/me] H =4 PEE &=

9 @9 HHS A7 47 + 15, 153 £ 4.2, 441 + 7) B5& M|(DLS001)
4.1, 91,2 + 5.0%2 F95HA o] &= T, A=A E
30, 100, 300, 1000 ug/ml%] HE)A PER 3=
6) ES M H0|E7|(CDT001) He 727 6.4 + 3.2, 18,5 + 6.4, 27.6 + 6.4, 29.7 +
2PN Jo|&7] B 2EEL 5=9H(10-1000 ug/ml)Z 4.0%2 98t ol &=t
Table 2. Vascular tension variations of plant materials on PE (1 uM) pre—contracted rat aortic rings
Relaxation (%)
Sample Plants and herbal materials (¢ g/ml)
10 30 100 300 1000
Control 0.6+1.0 17414 3.3+1.5 4.8+12 7.0+0.8
CIF001 3.440.8" 6.0+2.1" 14.6+4.17 36.8+3.8" 73.4+7.4"
MMWO001 -3.840.8" -6.0+1.3" -6.7+2.4" ~5.244.0° ~5.5+4.6
LAW001 2.8+2.0 8.1+5.7 9.9+6.0 8.1+5.3 9.4+5.6
ADWO001 -10.1+6.4 ~15.6+7.7 -25.6+7.6" -33.349.8 -31.0+9.2"
TPWO001 -4.0+4.0 ~7.04£5.0" -9.5+5.4" ~11.1+7.4° -10.7+£7.9"
CTB001 -1.6+2.9 -2.4+3.9 -4.944.5 1.9+4.5 14.0+8.3
CLTB001 -2.9+43.1 -3.843.5 -3.8+3.9 0.2+3.7 12.3+2.7
DQRO01 —4.4+4.0 ~7.8+6.4 -10,246.0° —21,749.9° —-23.7+11.2"
AMA001 -2.6+3.1 —4,0£7.0 -2.8+7.8 —4.2+11.6 ~5.2+12.5
ALMAO01 0.7+1.6 1.8+1.8 1.6+1.2 -1.3+25 -5.7+2.3"
TOR001 ~0.5+2.5 1.1+4.9 2.1+6.7 3.2+8.5 7.849.8
MCF001 -10.7+6.4" -18.0+12.8" -24.5+17.7" —-37.1420.9" ~47.83+23.0"
NNROO1 1.842.0 8.9+33" 21,6464 47,6483 65.5+7.2"
SCF001 0.7+1.0 2.7+15 6.3+2.5 9.5+2.8" 23.7+6.1"
CTF001 1.2+2.1 1.1+15 -1.4+19" -3.1+1.9" -3.1+2.7"
ASR001 —-6.4+4.0 —-5.4+7.5 1.7+11.5 26.2+9.7" 44.1+£11.17
CTTO001 1.840.9 47415 15.3+4.2" 4414417 91,2450
CDT001 -0.340.2 2.6+1.4 42429 8.2+3.8 42,3463
CTRO01 -0.3+0.6 0.1+1.4 -0.6+1.5" -0.4+1.4" 0.3£1.8"
DLS001 1.6+2.9 6.4+3.2" 18.5+6.4" 27.6+6.4" 29.7+4.0"
Notes: PE (phenylephrine). Values are expressed as mean * SD (n = 4-8). *~( 0.05, **~{ 0.01 vs control
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Figure 1. Vasorelaxant effects (a1—g1) and representative trace (a2—g2) of various samples treatments on phenylephrine (PE; 1 uM)
precontracted rat thoracic aortas. Data are presented as mean + SD (n = 4-8). *p<0.05. **p<0.01 vs. control.
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