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In vitro Screening of Oriental Medicinal Plants for Inhibitory Effects on
Angiotensin-converting Enzyme

Dae-Gill Kang, Hyun-Cheol Oh, Eun-Jin Sohn, Tae-Oh Kwon”, Ho-Sub Lee

Department of Newly-Developed Drugs, Professional Graduated School of Oriental Medicine,
College of Life Science and Natural Resources”, Wonkwang University

Objective : Oriental medicinal plants reported to be used as anti-hypertensive drugs have been in vitro screened for
inhibitory effects on angiotensin-converting enzyme (ACE).

Methods : The bioassay is based on inhibition of plasma angiotensin-converting enzyme, as measured from the enzymatic
cleavage of the Hip-His-Leu substrate into His-Leu. The plant material is extracted with hexane, ethylacetate, n-buthanol and
water separately.

Results : In total, 51 species (202 extracts) have been investigated and 400 pg/ml of the solvent extracts from 26 extracts
inhibit the enzyme activities by more than 50%. Among them, four samples of two plant species (buthanol and ethylacetate
extracts of Salvia miltiorrhiza and buthanol and water extracts of Jeffersonia dubia) were found to posses a high ACE
inhibition ability more than 90%.

Conclusion : These results suggested that many Oriental medicinal plants have a antihypertensive effects by inhibition of
ACE. (J Korean Oriental Med 2001,22(2):3-9)
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Fig. 1. The suggested hypertensive mechanism of renin-
angiotensin system.
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Table 1. Effects of Oriental Plant Medicine Extracts on Angiotensin Coverting Enzyme Activities

ACE Inhibition (%)
WL Texonomy Plant part

Hexane Ethylacetate n-Buthanol Water
B % Polyporus umbellatus Mushroom 0 10.5 59.8 9.2
Logaysd Paeonia suffruticosa Root bark 0 20.0 422 24.5
b3 Rehmannia glutinosa Root 1.1 164 15.1 40.2
7S Cinnamomum loureirii Bark 13.9 353 46.1 0
& T Scutellaria baicalensis Root 214 71.5 444 14.5
2B Alisma plantago-aquatica Tuber 89.4 35 21.9 8.7
# Tt Atractylodes japonica Root 25.4 28.2 133 20
w= F Gardenia jasminoides Fruit 13.9 403 20.7 18.6
K & Akebia quinata Stem 284 36.4 11.6 15.1
¥ 5 Codonopsis lanceolata Root 5.1 10.6 79 27.0
Pt T Lycium chinensis ~ Fruit 8.1 8.3 9.8 19.0
o Diospyros kaki Leaf 6.5 50.1 21.1 8.7
HRE Ginkgo biloba Leaf 5.1 52.7 39.8 5.2
5 K Astragalus membranaceus Root 12.5 29.0 18.0 294
B o Sinomenium acutum . Root 293 28.1 32.0 11.9
g Z Ganoderma japonicum Mushroom 16.6 30.2 7.7 9.7
BihE Brunella vulgaris Fruit ND 9.6 54.0 147
i) Equisetum arvense Whole 5.6 544 67.5 9.0
H % Chrysanthemum indicum Flower 12.8 17.1 61.2 20.2
H & Frinllaria ussuriensis Tuber 26.5 62.3 58.8 28.5
* 4 Polygonatum odoratum Root 0 41.9 1.5 2.0
& 5 Polygonatum sibiricum Root 18.8 19.6 154 20.8
e Carthamus tinctoris Flower 2.8 49.0 36.4 8.4
TR Zea mays Hair 35.5 349 12.8 ND
[ Zizyphus jujuba Seed 154 25 444 7.8
H OZ Polygonum aviculare Whole 19.9 30.3 69.2 63.4
4 Bk Achyranthes japonica Root 26.6 253 10.7 14.6
% % Dianthus superbus Whole 20.1 40.6 36.6 154
T Acanthopanax sessiliflorus Root bark 43.6 65.3 0 0
x H Magnolia liliflora Flower 30.7 43.6 24.3 8.0
w o Jeffersonia dubia Root 325 454 100 100
[SESE] Paeonia japonica Root 0 41.4 12.8 11.8
i Cannabis sativa Seed 21.8 18.0 16.9 17.0
H o " Eucommia ulmoides Bark 5.1 22.1 26.5 30.0
iy A& Craetagus pinnatifida Fruit 5.1 237 8.0 0
TR Sorbus amurensis Bark 14.9 25.6 0 12.9
T Cassia tora Seed 10.9 52.0 5.6 19.5
X F Saussurea lappa Root 333 10.7 49.6 382
il 3 Salvia miltiorrhiza Root 493 91.8 90.1 524
EA Scrophularia buergeriana Root 432 30.6 0 0
SISRE Uncaria riynchophylla Sprig 9.9 75.5 73.7 1.5
R+ Momordica cochichinensis Seed 4.3 15.6 9.6 8.0
WO Siegsbeckia orientalis Whole 9.9 16.8 422 . 16.7
BEHY Xanthium strumarium Seed 0 55.5 51.3 26.2
P Adenophora triphylla Root 0.8 23.6 5.5 1.9
KETHR Cirsium japonicum Root 6.3 50.6 36.0 58
Gt Cuscuta japonic Seed 21.7 89.4 24.4 26.4
2EE Morus alba Root bark 0.1 16.2 174 0
E< 53 Morus alba Stem 53 35.0 8.1 0
g ¢ Morus alba Fruit 8.8 234 24.8 13.5
& = Morus alba Leaf 16.3 39.3 264 59

* 400 pg/ml of each extracts were tested. ND; Not determined.
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Table 2. ICso of ACEI by Oriental Herb Medicinal Extracts.
[ Texonomy Plant part Extraction solvent ICs0 (ug/ml)
s Scutellaria baicalensis Root EA 258
Z B Alisma plantago-aquatica Tuber Water 198
BhkE Brunella vulgaris Fruit BU 375
f# Equisetum arvense Whole EA 243
[l FEquisetum arvense Whole BU 317
H % Chrysanthemum indicum Flower BU 326
B Fritillaria ussuriensis Whole EA 292
B # Fritillaria ussuriensis ‘Whole BU ) 320
ez Acanthopanax sessiliflorus Seed bark EA 356
#OE Jeffersonia dubia Root BU 133
- | Jeffersonia dubia Root Water 167
AR Cassia tora Seed EA 390
FI 2 Salvia miltiorrhiza Root EA 133
oz Salvia miltiorrhiza Root BU 167
HHF Xanthium strumarium Seed EA 370
woB Xanthium strumarium Seed BU 380
KEME Cirsium japonicum Root EA 395
ST Cuscuta japonica Seed EA 192
O Ginkgo biloba Leaf EA 346
$I5HE Uncaria rhynchophylla Sprig EA 325
SIEEE Uncaria rhynchophylla Sprig BU 360
H OB Polygonum aviculare Whole BU 310
H & Polygonum aviculare Whole Water 395
* EA, ethylacetate, BU; buthanol
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