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Evaluation of Vasodilative Effects on 10 Traditional Herbal Formulas for Treatment
of Hypertension
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ABSTRACT

Objectives : Hypertension (high blood pressure), one of the world's major chronic diseases, has a high mortality rate
due to its high prevalence and complications, but its control rate is low, The proper management and control through
appropriate exercise, diet management, and optimal drug choice can reduce the risk of death from hypertension,
Although various antihypertensive drugs are used to treat hypertension, they also have numerous adverse effects,
Alongside increased interest in the use of Traditional Herbal Formulas (THF) for hypertension treatment, the purpose
of this study was to examine the vasodilative effects of 10 THF in the rat thoracic artery pre—contracted by potassium
chloride (KC1),

Methods : THF were extracted with distilled water for 2 hours, The rat thoracic artery was suspended and contracted
by KCI in the organ bath which contained 10 ml Krebs Henseleit (KH) buffer, THF extracts were added in a dose—
dependent increase (10—1,000 pg/mL) to examine vasodilative effects. The vasodilative effects produced by THF were
expressed as the percentage in response to KCl—induced contraction,

Results : Among the 10 THF, Banhasasim—tang, Buhnsimgieum, Sagunja—tang, and Samul—tang showed vasodilative
effects. And, Sipjeondaebo—tang, Ssanghwa—tang, Ojeok—san, Onkyung—tang, Yongdamsagan—tang, and
Hyangsayukgunja—tang showed no significant vasodilative effects, Also, in co—administration with amlodipine,
Banhasasim—tang showed higher vasodilative effects than amlodipine alone, and Buhnsimgieum showed greater
vasodilative effects at low concentrations, but inhibited amlodipine's vasodilative effects at high concentrations,
Conclusion : As a result of these studies, they will be expected to provide useful data to establish guidelines of combined
administration of THF and western antihypertensive drugs for the treatment of hypertension,
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Table 1. The composition and yield of 10 kinds of Traditional Herbal Formulas.
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No Traditional Herbal Formulas (THF)

Composition of Traditional Herbal Formulas

Yield (%)

1 Banhasasim—tang (THF1)

Pinelliae Tuber, Scutellariae Radix, Ginseng Radix, Glycyrrhizae Radix
et Rhizoma, Zingiberis Rhizoma, Coptidis Rhizoma, and Zizyphi Fructus

14.99

2 Bunsimgieum (THF2)

Perillae Folium, Glycyrrhizae Radix et Rhizoma, Pinelliae Tuber, Aurantii
Fructus Immaturus, Citri Unshius Pericarpium Immaturus, Citri Unshius
Pericarpium, Akebiae Caulis, Arecae Pericarpium, Mori Radicis Cortex,
Aucklandiae Radix, Poria Sclerotium, Arecae Semen, Curcumae Rhizoma,
Liriopis seu Ophiopogonis Tuber, Platycodonis Radix, Cinnamomi Cortex,
Cyperi Rhizoma, Agastachis Herba, Junci Medulla, Zingiberis Rhizoma
Recens, and Zizyphi Fructus

14,57

3 Sagunja—tang (THF3)

Ginseng Radix, Atractylodis Rhizoma Alba, Poria Sclerotium, and
Glycyrrhizae Radix et Rhizoma

22.30

4 Samul—tang (THF4)

Angelicae Gigantis Radix, Cnidii Rhizoma, Paeoniae Radix, and

Rehmanniae Radix Preparata

33.30

5 Sipjeondaebo—tang (THF5)

Ginseng Radix, Atractylodis Rhizoma Alba, Poria Sclerotium, Glycyrrhizae
Radix et Rhizoma, Angelicae Gigantis Radix, Cnidii Rhizoma, Paeoniae
Radix, Rehmanniae Radix Preparata, Astragali Radix, Cinnamomi
Cortex, Zingiberis Rhizoma Recens, and Zizyphi Fructus

22.96

6 Ssanghwa—tang (THF6)

Paeoniae Radix, Rehmanniae Radix Preparata, Astragali Radix, Angelicae
Gigantis Radix, Cnidii Rhizoma, Cinnamomi Cortex, Glycyrrhizae Radix
et Rhizoma, Zingiberis Rhizoma Recens, and Zizyphi Fructus

25.50

7 Ojeok—san (THF7)

Atractylodis Rhizoma, Ephedrae Herba, Citri Unshius Pericarpium,
Magnoliae Cortex, Platycodonis Radix, Aurantii Fructus Immaturus,
Angelicae Gigantis Radix, Zingiberis Rhizoma, Paeoniae Radix, Poria
Sclerotium, Angelicae Dahuricae Radix, Cnidii Rhizoma, Pinelliae Tuber,
Cinnamomi Cortex, Glycyrrhizae Radix et Rhizoma, Zingiberis Rhizoma
Recens, and Allii Fistulosi Bulbus

21.00

8 Onkyung—tang (THF8)

Liriopis seu Ophiopogonis Tuber, Angelicae Gigantis Radix, Ginseng
Radix, Pinelliae Tuber, Paeoniae Radix, Cnidii Rhizoma, Moutan Radicis
Cortex, Anisi Corii Colla, Glycyrrhizae Radix et Rhizoma, Evodiae
Fructus, Cinnamomi Cortex, and Zingiberis Rhizoma Recens

30.60

9 Yongdamsagan—tang (THF9)

Gentianae Scabrae Radix et Rhizoma, Bupleuri Radix, Alismatis Rhizoma,
Akebiae Caulis, Plantaginis Semen, Poria Sclerotium, Rehmanniae
Radix Recens, Angelicae Gigantis Radix, Gardeniae Fructus, Scutellariae
Radix, and Glycyrrhizae Radix et Rhizoma

18.53

10  Hyangsayukgunja—tang (THF10)

Cyperi Rhizoma, Atractylodis Rhizoma Alba, Poria Sclerotium, Pinelliae
Tuber, Citri Unshius Pericarpium, Amomi Fructus Rotundus, Magnoliae
Cortex, Amomi Fructus, Ginseng Radix, Aucklandiae Radix, Aipiniae
Oxyphyllae Fructus, Glycyrrhizae Radix et Rhizoma, Zingiberis Rhizoma
Recens, and Zizyphi Fructus

12.95

3) AleF 2 7|7

H Ao AM8-E amlodipine besylate, calcium chloride
(CaCly), glucose, magnesium sulfate (MgSO4), potassium
chloride (KCl), potassium phosphate monobasic (KH;PO,),
sodium bicarbonate (NaHCOs), sodium chloride (NaCl)
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4.7, MgSOy4, 1.2: KHoPOy4, 1.2; CaCly, 2.5; NaHCOs,
25.0; and glucose, 11.1; pH 7.4)°] Y3 9] A =Z 3}
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Table 2. Vascular tension variations of Traditional Herbal Formulas on KCI (60 mM) pre—contracted rat aortic rings.

Relaxation (%)

Sample Traditional Herbal Formulas (ug/mf)
10 30 100 300 1000

Control 0.1+0.4 0.6+1.0 1.0+1.5 1.7+2.0 2.2+1.8
THF1 -1.2+1.2 -1.5+1.7 -0.7+1.7 7.5%£3.7 2454517
THF?2 -1.5+0.5" -2.5+1.0" -25+1.7 -1.2+2.6 9.7+2.8"
THF3 -2.5+1.9 0.0£3.5 3.0+4.0 7.0+4.6 16.2+1.8"
THF4 -1.340.5" -2.3+0.5" -2.6+1.1" -1.0+1.7 13.0+2.6"
THF5 -4.2+3.8 —-4.0+5.7 -2.5+6.6 -0.2+5.3 3.0+4.5
THF6 -1.0£0.0" -2.0+0.8" -2.0+0.8" -1.5+1.0" 2.0+1.4
THF7 -1.2+1.2 -1.2+1.8 -1.5+1.7 0.2+2.6 10.2£5.9
THF8 -1.0+1.4 -2.0£2.1 -3.2+3.3 -5.0+4.7 -3.5+5.6
THF9 -0.5+1.2 -0.2+1.5 0.5+1.0 1.2+1.7 3.74£4.0
THF10 ~-1.740.9 -3.2+1.2 —-6.0+1.4 -8.0+1.8 —-4.2+4.0

Notes: Values are expressed as mean = SEM. (n =

2. KCl §E 5330 tja J2d 5o 3 2%
Gok 2 2589 YBol¢ H7} (Figure 1)
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Figure 1. Vasorelaxant effect (a and c¢) and representative trace (b and d) of Traditional Herbal Formulas (THF1 and THF2) treatment after
amlodioine (0.1 ua/ml) pretreatment (control) on KCI (60 mM)—precontracted rat aortic rinas. Data are presented as mean = SEM. (n = 4-6).
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FRYEY Aol diste] FERE7L IEE s AW ==
Eo| I3 Yy 92l ¢ ol EHE HustPuY, B
AE ARME F2 FEAAN &7 22 sEAAE
k52|t )5t o]k HILE B ATt

+aktime R CKFEERABF L £49 APo=,
NZ, gk, -5, HE, B, IS, 558, sk, 5K, W,
A, KRR A9 Aot +ekfminS A5FHoE Al
bapy A el 2, B2 A E A8 dE AFSE o] Yt
T AFolA F4AtE FLY 2], Aol f=, FEE
2hg Sof| gt okel@Adol BuEYHY, ek A
FEEY 1Y B oY T 7-ATE BaEY 9A
gom E AN AToNE {3t o] auts HolR] Foitt

RG-S KR CKPFERABFR G 49 AFo =, g
M, WK, B, OIS, HEK, HE, A8 AHEE 144"
Aot A AEHCE FEFIM, FRIARY A620=,
4 9 B 9 35 Udd E 55 A3} Foll ARSEe] gt
T AFolA Fu =, 17 JE, a5 &2 59 o=
o] B ATH? iy AL 252 1Y == &
ol T 7|HAFE BHuEo] A gom, 2 AY A
A= §23t o] ATt Ho|x| ¥ttt

A R CRKPFERAAR A 49 Aoz, B,
R, BRE, JEAL, RERE, MR, B, &, 5% 7, AL,
B, PE, M, BHE, A8 B2 34E Aot 1
Mt ABH R BpRIAE, JERILE, IEIVEHE, RREEe
aFoR ATEFS FEE A7), AFEE, 8F Y A=
AHEEo] gk, H Aol FEF E 29X FTEE, AT
=39 MEAVE, FaXE, 7Y 3E U FRHE o
a3 59 ool HuEHYH?, fiffk AW FEE
endothelial nitric oxide synthase (eNOS) Z%} wj7]E NO
S S5l B ol oot W AFE AMAste B
A3 YErta Hustgoy’® B Ay AolMs ot

o do 12 do
g E ooz
O
3:0



o|¢t A= HolA] okt

IBAES RIE (BEERS 3 APo=, EME, HEF,
N2, PE, 58 )IE, B, Bg, HE, S5, Wk,
AEgoa FAE Aot BKGS AFTHOE BIRHEE,
g 8502, 4FEE, AT RAVEE. B3
MR Foigh AR (R, @dEE 9 73dY] Foll 59
Sl A3t 275 AHgEo] gtk HE AFollA IHET,
-é?ﬂi X]—%LLHUPX’ Z]X—] \:l] X]E 6;7(:)]% i_q. _04 oka]%
Aol muETH? By A FEE0 n¥Y =E A

oj¢t T V|HATE BaEo] | gon, B AY Al
M= o3t o]¢ k= Ho|A] ghoktt

BEEEATS B R ARTY) SH9 WO R, fuil, L
BiE, K@, #EATT, K5, R, EE, ET, &£ HER
TE Aoltt, BEMEGS AEH R EEA, HHIR
ol gxog A Aud, 24 Fold, FAH Y. 24
9dd. 849 A949E 5 O 954 2 Hholgay A3k
A=t de] ARgE o] $ith T Aol FAts), 54
L *ﬂﬁ—e/\}““ "I} 59| F @A o] R =T, EEIEETS
AW &5 1¥Y ® FFo|g A 7|HATLE By
o] A gom E AY A= FoF o|gt It B
o] A] Fgtet,

FRARETFHS AR RS 2319 AW R, K7,
B, R, £F, BY, AEE, B, B0, AZ KE, &5,
HE, 48, AEE A" Aol éﬁi/\ﬁ%#ﬁ‘_ 53
O F (EppnE, HMRILES B2, Mol et 48Rz
ojuf A% BXubyt GO SAkel AHEE O gtk HT A
oA $of By I FPpds FUF A7, AT Hut BS
a3, FAY &3 59 FBAo] RuFHY, FUAHE
T AL FEEY 1Y B EHo|g A JHATFE
HuEo] 9JA] gFon, B Ay Ao M= {23t o]¢ k=
Ho|z| ¢kokct,

AT = AEET AT A FES FEXETF
W3 E|ojof atar, Aot FoF thFet ot ghoks B8
5 A7l FoF-gheke] Juabge] digt Avt Fasiet
£ dAFoAe KCl §& 588 tigh gef Ao 3
ol AME hdd| SAT AR o AL vl A=
AUAITE, o]t At AAE v o R ek e do|¢t
A 9 Y nEY A 5A et Fz g digt ik Al
e ARZA 8E £ S Ao 2 ARHAL

o A 1059 E¥olet 37t 75

L PHEELGHE 1,000 pg/ml, HURES 1,000 pg/ml,
PUE T2 1,000 pg/ml, UGS 1,000 pg/mlel &
Zo|A 7+ A &5 Fot A ol aE
Bl

2. taXAE, g, AR BS, REENG, SR
BFfm AY #2352 10-1,000 pg/ml FE=oA 3
olgh B¥b= HolA] ghgitth

3. dEriUTe WEolold LLELE Y 2ETE 4=
g8 95 Foiutt o §& Wuelsh ATE BelFgm,
HORH AT FEBE B BE(10-30 pug/mDelA
FY U Foiuct § £ YPolg HHE HjF
Qo $& BE(100-1,000 pg/mhAlAE 2N
B o)L 2N A§S HelFgTh
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