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Summary

Inhibition activity of angiotensin I converting enzyme (ACE) by water extracts
from wild and cultivated herbs was examined in iz vitro conditions to search the new
material for making effective medicines to hypertension. Inhibition activity of bacterial
collagenase (clostridium origin) by the extracts was also examined to check the
specific inhibition of ACE activity, since the structural similarity of the active center of
enzymes has been proposed between ACE and collagenase. Extracts from several
plants such as rape (flower), mustard (leaf), udo (leaf), corn flower (flower), tarragon
(leaf), dandelion (flower), Angelica pubescens (flower), Dystaenia ibukiensis (flower),
italian parsley (leaf), arrowroot (leaf and flower), wisteria (blossom) and shallot
(leaf) were revealed to possess the specific inhibitory potency to the ACE activity.
These herbs are expected as the materials for making drugs for hypertension. In
addition, extracts from some plants such as Lindera Praecox (nut), pomegranate
(fruit), Agrimonia nipponica (flower), Geranium nepalense (leaf) and Smilax china
(seed) were shown to inhibit collagenase activity specifically and they were expected
to provide materials for some physiologically functional foods.

(Jour. Fac. Agric. Shinshu Univ. 31: 97—107, 1994)
Key word : Angiotensin I Converting Enzyme, Collagenase, Inhibitor.
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Table 1. FEERfEFHAN—7—E&
Lists of herbs used for the experiments.
JEEias) # i ¥4 A
Species No.  Family Species Botanical name Part of plant used

1 7 A A ~av Malva sylvesris ¥

2 T HW T Hh W Chenopodium centrorubrum T

3 VS AT TN Galium verum R

4 TINRNT T Galium trifloriforme ver. nipponicum E

5 YA NS Pederia scandens E

6 7 HNF <y IaA Ty Oenothera stricta 1t

7 Yr¥ov Chamaenerion angustifolium %=

8 VA A 777 Brassica campestris it

9 <A —F Brassica juncea 7
10 ary b7 Eruca sativa it
11 £
2 A% 7 Setaria italica %
13 VEYT TR Cymbopogon citratus =
14 A7 7% ThY Boehmeria tricuspis EE
15 v a¥ v a¥ Acantho panax spinosus E
16 AN Aralia cordata E
17 HITINFIT A TNFVIY Humulus lupulus L. var. cordifolius it
18 VP AN J F NS Oxalis cortniculata E
19 F*av VIV YV Asyneuma japonica P
20 *7 T-T4Fa-7 Cynara scolymus T
21 AT =HF) Ineris stolonifera LE
22 FAIEF Artemisia Montata i
23 FF Senecio nemorensis o
24 FoUA4X Coreopsis drummondii 1t
25 -7 57— Centaurea cyanus 2
26 VAN Cirsium yezoense it
27 v Aster tataricus L
28 yod Artemisia dracunculus E
29 &R R Taraxacum officinale 1t
30 R
31 =HF Ixeris dentata S
32 JaA¥y vy Achillea alpina R
33 E XY AV Stenactis cass annuus 1
34 7 F Petasites japonicus S
35 FURTT DIERVE Caltha palustris var. nipponica E

1) : ¥ ; Leaf, 1t ; Flower, % ; Seed, # ; Root, &% ; Whole plant,
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Table 1. Continued. (No. 1).

JEEiae) # i ¥4 IR
Species No.  Family Species Botanical name Part of plant used
36 IR F T7I7F v Lindera praecox E
37 VN 7 )3 Juglans mandshurica -3
38 v 77 Morus bombycis i 3
39 73 N7 Elaeagnus miltiflora =
40 IR /NTY I INTY Scrophularia buergeriana =
41 YF¥F I Mazum miquelii eH
42 [S= B/ AV A Veronica melissaefolia PE
43 Y7oV Y A7 /7 Lysimachia clethroides it
44 W¥oru ¥oru Punica granatum =
45 ¥V TAYY Perilla frutescens folium purpurea E
46 7w TN E b Mentha officinalis E
47 A A Prunella unlgaris ssp. asiatica P
48 v/ Origanum vulgare E
49 HF KTy Glechoma hederacea ssp. grandis fE
50 Frvib=v7 Nepeta cataria i
51 7RI Clinopodium chinense ssp. grandiflorum S
52 ART Vb Mentha viridis E
53 r—y Salvia officinalis E
54 ZA A Thymus vulgare =
55 INY Ty Mentha frutescens var. citriodora S
56 NV Ocimum basilicum i
57 ~NPS— 3 Vb Mentha piperita ¥
58 ~YaIJh Origanum majorana E
59 g—2X<) — Rosmarinus officinalis =
60 NAFwTIVE N Mentha spp. =
61 VEIN—A Melissa officinalis E
62 VEYRWUHEY b Monarda didyma #
63 vavuh NERS Zingiber mioga =
64 AA BT AA T AT Lonicera japonica -3
65 A FF A X Equisetum aruvense ¥
66 ) a7y ry— Coriandrum sativum 3
67 A7 Angelica pubescens A
68 R)) Oenanthe japonica 3
69 VERNF Dystaenia ibukiensis 1t
70 T4V Anethum graveoles =
71 ITYN Cryptotaenia japonica E

1) : ZE ; Leaf, 7t ; Flower, 3 ; Seed, #&; Root, £Zi ; Whole plant.
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Table 1. Continued. (No. 2).
JEEiae) # i ¥4 IR
Species No.  Family Species Botanical name Part of plant used
2 ) AZ )T XAV —  Carum petroselium =
73 b AR Reynovtria japonica i
74 ARXET Persicaria longiseta L
75 A AN Rumex acetosa 1
76 VN Fagopyrum esculentum S
77 S
78 TYYN Persicaria thunbergii 3
79 Yy YVagy Commelina communis oo
80 VAR VA EEVE v SR Impatiens textori fE
81 F A FrFUFRE Solanum aculeatissimum =4
82 AV S Physalis alkekengi var. franchetii =S
83 TINFAE Solanum carolinense 1t
84 VAR TN Ay BN TAN A% Tropaeorus majus it
85 NZ FUIAEF Agrimonia nipponica it
86 7 YR Chaenomeles japonica 1t
87 %
88 S ANT Rosa polvantha it
89 ~EA FT Duchesnea chrysantha E
90 EIVAFT Rubus pal matus thunb. var. cotophyllus E
91 Y= 7 Prunus jamasakura 1t
92 AVESe By Sanguisorba offcinalis -3
93 t2 4/ axXF Achyronthes bidentata var japonica =4
94 zovaywy Fv/vava Geranium nepalense 3
95 RTA4VYy  FVVY Sedum aizoon var. floribundum it
96 NRyTA VY Hylotelephium telephium oA
97 VLYV Y VLAYV Y Scabiosa japonica oA
98 < X v Vicia villosa it
99 e
100 7 R Paeraria hirsuta it
101 3
102 FUTUNF Vicia unijuga £
103 XAE PF Desmodium podocarpum =4
104 T RTV—7 Trigonella foenum-graecum kS
105 NRENFAL VT Phaseolus coccineus E
106 LNTHFY X7 Trifolium pratense it
107 Y7 Wisteria brachybotrys 1t

1) : ¥ ; Leaf, 1t ; Flower, % ; Seed, & ; Root, #%f ; Whole plant,
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Table 1. Continued. (No. 3).

JEEiae) # i ¥4 IR
Species No.  Family Species Botanical name Part of plant used
108 ShY a7 YF Orixa japonica E
109 Prvavy Zanthoxylum piperitum e
110 3
111 N2AR/AVE SN ZAVAE Staphylea bumalda i
112 A ¥ AAVVY Epimedium gradiflorum var. thunbergianum 45
113 VA Nandina domestica T
114 1F ) VH a7y YA Hydrangea nirtasieb it
115 b 4 Saxifraga stolonifera 1t
116 2y ==Y Lilium lancofolium =
117 INFRT Y Hosta albomaginata 1t
118 3
119 P hYANT Smilax china E
120 Yy b Allium asalonicum i

1) : % ; Leaf, 7t ; Flower, 3 ; Seed, f& ; Root, ©Z ; Whole plant,

TROBE RS >3 7 Bt v b2 (Pierce #:8 BCA & X7 B A+ v b) kv, &
B & >N 7 EEE R HIE L T2,
4. ACERZEREMHEIZE : Cushman 5O HEOMUPEES O HE2%2S% 12 L ¢, ACE®D
W TEE»OWHEL-ERBOE* HPLCIz CEE L ACEHEREDIE L L 72,
pHS8 .3k v EEfEE I« HHL 2¥Af# L, 12.5m MHHL ¥ & L7z, 2 O 501 1HhiH
W, BEFEW (ACE 2.5mU &7F) K0 pH8.34 VEEEEWK (300mM &iE&H) 450ul 20
Z, 37°CIZ T 2RI S ¥z, IN HHEE200u] OWINC & W BERIS 2 1L -1, KIGK
th oD FE PRI % FEE — 7 V800l THiH U 7co WIED B, LIE400u] 2 HE CIRER, i
YVexs 7 —N50ul ICHEMRL T, ChicgsnsBiRREEZ HPLCIc X W ER L7z,
HPCL 44 : UV 228nm, # Z A : TOSOH TSKgel-ODS120A 4.8X150mm, 40°C, ¥HE
W 10% 7 & b= bV /BA A K,

MUTORICHE> T ACE HENEE 2 EH L 72,

- Hb—Hs
EXRK(Y) = 7D
FHER (%) o <100

Z ZTHs, Hbli,

Hs © /N— 7 HiHHE 2 0 2 K5 21T - 7o D S5 FREE O 4 R &,

Hb : i1 A4 P ZKEHKREIMZ KIS 21T > 7R D B R A Al i,

5. A4 F—EMAEREDBEIE © Wiinsch O f¥EV 2S5 1 L CTHIE L7z, pH 7.1 Tris-
B 2 58 Pz-PLGP-D-R 2R L, 750uM B 25 L 72, 10mM FERE &
Wy AR BESR % 125mg/1 DIRE CTHMBEL, BREWREZAM L, N— 7w, &
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Table 2. & N— 7K D in vitro \Z51F % ACE 1H1EFE S ERRE F

Results of the in vitro inhibition tests for the ACE activity by
aqueous extracts from various herbs.

& No.

EHHE

Species protein

ACE [i#E% fiNo. #EHHE ACEMHEE fiNo. #EHE ACEMEE®
ACE inh. % Species protein ACE inh. % Species protein  ACE inh. %

No. mg/ml  undiluted X5 No. mg/ml  undiluted X5 No. mg/ml  undiluted X5
1 0.54 42 9 41 4.76 59 0 81 5.23 90 34*
2 1.61 0 0 42 1.41 82 0 82 0.40 87 0
3 2.48 0 0 43 4.69 71 28* 83 1.21 97 0
4 1.14 0 0 44 6.43 66 0 84 2.41 64 2
5 1.47 86 0 45 4.82 22 0 85 4.56 87 4
6 1.21 92 25*D 46 0.54 0 0 86 1.81 91 87**
7 0.60 0 0 47 3.69 0 0 87 3.69 0 2
8 1.88 96 94** 48 4.29 59 0 88 4.36 83 45*
9 4.62 87 84%** 49 4.49 64 62** 89 2.28 86 0

10 2.75 54 0 50 1.54 82 0 90 4.36 92 12
11 2.14 81 43* 51 4.69 0 0 91 1.94 85 69**
12 0.47 100 0 52 4.69 91 89** 92 3.25 84 66**
13 0.60 0 0 53 0.54 0 0 93 0.67 6 0
14 3.08 0 0 54 0.50 0 0 94 0.27 16 0
15 0.40 17 1 55 2.08 0 0 95 1.07 50 0
16 1.74 87 86** 56 0.47 0 0 96 0.94 0 0
17 0.94 0 0 57 0.54 0 0 97 1.27 50 0
18 1.68 95 85** 58 1.01 0 0 98 2.08 0 0
19 1.74 0 0 59 0.60 81 69** 99 1.21 0 0
20 1.81 87 0 60 3.02 77 58** 100 1.47 95 93**
21 2.28 77 0 61 0.47 76 31* 101 1.41 89 83**
22 1.68 28 0 62 1.27 56 0 102 1.47 0 0
23 5.09 0 0 63 0.87 26 0 103 1.88 77 0
24 3.75 72 0 64 4.15 50 10 104 0.80 0 0
25 1.07 89 85%* 65 1.34 0 0 105 0.94 84 0
26 3.22 75 19 66 0.20 0 0 106 2.01 31 0
27 1.54 0 0 67 1.74 92 74** 107 1.07 94 91**
28 0.87 84 46** 68 1.01 48 0 108 2.28 65 6
29 1.94 87 46** 69 1.41 84 45* 109 1.07 84 0
30 0.60 47 2 70 1.54 86 72%* 110 1.88 0 0
31 1.68 95 88** 71 3.62 27 0 111 1.21 71 0
32 1.07 8 0 72 0.40 89 71** 112 3.02 58 0
33 3.62 87 80** 73 2.01 77 70** 113 1.74 7 0
34 3.82 42 0 74 1.61 57 18 114 2.48 87 82%**
35 2.81 0 0 75 4.09 86 T4** 115 7.30 69 19
36 4.69 25 0 76 0.34 80 0 116 2.08 0 0
37 2.68 89 80** 77 2.41 0 0 117 1.68 46 0
38 0.60 83 0 78 1.14 0 0 118 1.07 40 0
39 1.88 38 88** 79 1.88 12 10 119 1.41 0 0
40 1.34 0 0 80 2.55 73 0 120 1.27 98 95**
1) : “**  Potent ACE inhibitor. (Inh. 9%; inhibitory activity % >509% at diluted solution.)

“*’ Weak ACE inhibitor. (Inh. 9%>259% at diluted solution.)



104 EMNKFESIRIOE  H3155E 25 (1994)

Table 3. % 2T ACE [HEfEZR LIz —7KMWEIC X % in vitro 2BIT 3
a7 7 — I ERABR OSSR
Results of the iz vitro inhibition tests for the collagenase activity by
aqueous extracts from those ACE inhibitory herbs listed in Table 2.

FNo. & a77F—EHEEEY BNo. M a5+ —YIHELY
Spesies  Species Collagenase Inh. % Spesies  Species Collagenase Inh. %
No. undilute X 5diluted No. undilute X 5diluted
6 Va4 sy 91 52 61 LVEIN— A 30 55
8 777 0 0**D 62 VEYUAEY b 51 2
9 YA =N 6 0** 67 Yy R 12 0**
11 ary vy 0 0* 69 VEFF 0 0**
16 AN 6 0** 70 T 4V 9 0**
18 HTNF T 83 44 72 AZVT INAV — 5 0**
25 -7 79— 5 0** 73 A5 K 83 29
26 VAN 53 19 74 AX5T 0 0*
28 ¥ T 0 0** 75 A AN 99 49
29 8RR 0 0** 81 FUFUFRAE 93 5
31 =4 31 0 86 JYRT 87 4
33 XYV 46 0 88 S ANT 97 49
37 VIS 74 14 91 Y=z 64 19
39 77N 100 27 92 JvEawy 92 47
43 AN /)T 100 82 100 7R 17 0*
49 HF Ry 46 0 101 7R 6 0**
52 AR I Vb 82 47 107 Y7 7 0**
59 a—2<) — 53 12 114 a7y YA 96 32
60 NRAFy NI b 64 46 120 Yyuavw b 0 0**

1) : These herbs inhibited the ACE activity, but no collagenase inhibitory activity was observed.
See Table 2 to refer the meaning of “**’ and *’

BIEIR I O BERBERZ100u] ZIBE L, 3T°CTISOEIRIG & ¥z, IN HEEE600k] %02 CTHE
HRG2 kD, KGO Pz-Pro-Leu 2 — 702 dmlCHIH U 7z, B HEE,
EJE1. dmlZEEE L, 320 nm OPGE 2HIE L7z,

UToR > Ta sy —YHEEEZEHL 2,

(o) —_ (Aw—Ab) —As
FHE=R (%) = (Aw—AD) X100

ZZTAw, Ab, AslkZzhZh,

As | BEBRIS IR 2 fER S € 7RO BOEEE, Ab D BERWIC 1 N IR 2 Nz TRIER
As E[RIBRICALEE L 72 RE D POLEE, Aw @ HEABEH O R b D K ZEH SRz L & D
W
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Table 4. F2tHhTACEHEREEZ RS Enol/N—7"T in vitro
B %377 r—CiEREEFREE R LI —T—&
Lists of the collagenase inhibitory herbs among the
ACE non-inhibitory herbs in Table 2.

& No. T 27— PHELXY
Spesies Species Collagenase inhibitory %
No. Undilute X5diluted
7 YIr¥I v 70 30
36 77T v 100 73**D
44 ¥ u 100 76**
47 Y RT Y 100 53*
48 TV 91 50*
51 TN INF 67 45
54 P 76 58*
55 Ny 81 26
58 ~YaJh 73 37
64 AA BT 63 7
76 VN 49 7
79 Yy 78 8
85 FrIXbF 97 T4**
94 yv/vawa 100 94%*
97 VLAYV Y 45 7
103 XAE MANF 60 0
104 T RXT) =0 65 0
109 Yryvaw 32 23
112 AAHVYY 61 27
119 PRV ANT 100 53*

1) “**’potent collagenase inhibitors.

(Inhibitory activity % >709% at diluted solution.)
weak collagenase inhibitors.
(Inhigitory 9% >509% at diluted solution.)

g

ERRUBE

N— TEEER R O KT (FIR) RO 05 ERFRIIKRICOWT, ¥ Y87 BEERY
ACE FHERE %2 HIE U 72455 % Table 210 % L 7z, N— 7K 1358 < ACE IG1 %
FHEL, @97 VD30% LA ED Y > 7 uhvigny ACE fHERE (BHERTB%U L) 2R L7z,
22T, 5EAPURICE T 5 ACE HEZENS0% L LD/ —7 %58 ACE [HERE, 554
FIRICB T BHERBLGULEDN—T 2 ADHEREER L E 23, SlEIHWZ120%
FON—T DN, v ACE HEREZ R LIz N— 71330 dH - 72, Aim f UV ACE B
ER R LTeN—7 O (R KOS5 BEETEE RV, 227 7 —CHEE S % HE
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L 7-#55 Table 3IC % L7z, T DOFEHR, Table 3FFTH** (LN —T13a 55 F—
YR LT, BHEFREZE RS EL-7, INoD =713, ACE o U CHEER 2
ERERERTEMEZZON, in vivo TO ACE FHEERNIIZR T 3,

Z 2T, Table 3 2150 L7 13D — 713 ACE 2B RN GIHERA2F T 2 L B
b ah, HIERNICB T 2D Y o8 7 BRI, 20mg/l (4 2D 7 v 8& ) 1)
~230mg/l (¥ A ¥ —VN¥) Tholeo N—T7HHEFIC ACEDEH L1225 VX7 HINE
FNTw 34, HE HHL oo@smarcilE s, A2 EACEFHEBHEES LT
LE I, 227, HIERANOEE HHL EE 1.4 /1T, N—7HHERT O >80 E
BED6~T0F K&, KRR o—H0sy v 78R ACEEE L L Tb-o 7z &
LTH, TOEEIEITHILEHZEZOND,

Table 3ICECHDN—7Ta 77 F—B I/ L T HHEFERERL 2N — 7RI, £
BFLr—1r2ERLLT VRS ESLAREENE L, hoxs v 7Far 7 —YoHEAR L L
v TE %,

FEERAE S — 7y M Liza o5 F—YIHEROBE, R OERETH 372
DI, F U — MNEEL ETHOBEOER L THRIEICR ST, IhsDN—7I38EAR
TR TE 2,

Table 4121F, FW® TS0%A LD a5+ —PHEFBKZRL, »2oa5 5 F—XIIHL T
BRI HEREE T 20N~ 7 RR L, BERPTH* 2L LIN—71F, 5 EAFCH
EE0B L EOBEOHEEESE N, ZOFERALI T F—L I L TERNTH 2 D T,
in vivo TOHEERAPHRF I NS,

L% S OB DOREGY Th 5N — 7l % HwT, ACE kvt a 77+ —¥HEEH
DAZ V== T %{Tolz, ZOFR, ThZTNOFHEMCT L TEEZN—7 %2050
2 L720 5%, ThoDBEmRES LI, N—7HHBTOHEYZE2Hs»C L, EELD
ZVIFHERESERT E U TRIATNEMRICEFL T E 20,

% ik

MERETEA2E T 2 BRERMBEM ORMEEZEHN E LT, N—7KMEWD in vitro K
JGRIZBI 7 o4 7y 1 £HER (ACE) o3 2HERZHEL 2, & 5612,
ME 227> — X3 2HER S FRFICHIE L7, ZOFEER, n vitro 2B W T ACE %
BRI S BHE L, i vivo BT BERAPPRCE 2N —7 L LTI3HE, (777 F1E,
YA —NE, UFNE, a—-rTIIUTE, ¥I7TUE, FURKRE, YYUNE, ¥V
R T4V )78 )V 7 XTEE, 79 ETY vy VB, 277 F
— Iz LT in vivo THEERASMRHCE A N—7 L LT/, (77 7F v 5, il
H, FUIALFE, S vavaBERPY LI IANTE) BESR, 512, FL
— DR LD A VT a T 7 —Xicxt U CBHEERAAF TS, OlEhoa o7+ —
YIHE (RETH) KB ERbN A N—TBERIERT 2 2 LB NITR 5 T2,

CHSERIE, SBROMEBETERALNY 2 —~F, WRABTEZ IG5
PEHEGHOAEICH L CERRBRESZ5DTH S5,
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