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Screening of Herbal Medicines for Phosphodiesterase 5 Inhibitor
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Abstract — The aim of this study was to explore the potent phosphodiesterase type 5 (PDE %) inhibitor from various herbal
medicines for erectile dysfunctions. In this study, 61 herbal medicines, which were extracted with ethanol, have been investigated
with PDE 5 assay using enzyme inhibitory activity on 22 species of herbal medicines. Of these, 5 species of herbal medicines,
Cnidium monieri, Cuscuta chinensis, Epimedium koreanum, Morinda officinalis, and Tribulus terrestris were exhibited stronger
inhibitory effect against phosphodiesterase 5 (PDE 5) among 61 species; Cnidium monieri (IC5,= 33.7 pg/ml), Cuscuta chin-

65.7 pg/ml), Epimedium koreanum (1C5y=
32.5 pg/ml).

ensis (IC,,=
restris (1Cs, =

90.3 pg/ml), Morinda officinalis (1C5,=

48.7 ng/ml) and Tribulus ter-
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Fig. 1. Activity diagram of herbal medicines by which extracts inhibit PDE 5 enzyme. O: a group of herbal medicine (IC,,
<100 pg/ml). Sample No.: Order of herbal medicines listed in Table I.
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Table I. Phosphodiesterase 5 inhibitory activity of ethanol extracts from herbal medicines

Kor. J. Pharmacogn.

. L Conc. Inhibition IC,,
No. Family name Scientific name Part used (ug/ml) %) (ug/ml)
1 Adiantaceae Adiantum davidii whole plant 6.25 14 224
(F2AE ) CEEREN 62.5 37
625 59
2 Amarantaceae Achyranthes asper ($-%) leaf 6.25 23 207
Gl 62.5 68
625 75
3 Asclepiadaceae Cynanchum paniculatum aerial part 6.25 13 401
=7 QD) 62.5 33
625 55
4 Berberidaceae Epimedium koreanum Stem 12.5 26 90.3
(AR CE S ES) 125 53
625 75
5 Bignoniaceae Oroxylum indicum seed 6.25 0 >625
(58} (B57) 62.5 13
625 25
6 Borraginaceae Lithospermum erythrorhizon root 6.25 0 >625
EEED GED) 625 8
625 16
7 Caprifoliaceae Leycesteria formosa whole plant 6.25 0 >625
Q5 AR L) 62.5 16
625 36
8 Caprifoliaceae Lonicera Japonica leaf, flower 6.25 0 >625
Q5 EERES 62.5 9
625 26
9 Caprifoliaceae Sambucus chinensis leaf, stem 6.25 0 >625
(2153 F9) 62.5 11
625 23
10 Compositae Artemisia anomala aerial part 6.25 0 >625
(=33} (71%) 62.5 12
625 19
11 Compositae Atractylodes lancea root, stem 6.25 6 234
(=3t €59 62.5 41
625 57
12 Compositae Cirsium japonicum leaf, stem 6.25 5 234
(33} @A) 62.5 29
625 63
13 Compositae Carpesium nepalense whole plant 6.25 0 >625
b)) (ko] d ) 62.5 5
625 16
14 Compositae Eclipta prostrate aerial part 6.25 0 >625
(F3kah) GEES) 62.5 6
625 18
15 Compositae Gynura Segetum whole plant 6.25 0 >625
(F3th) (¥ %) 62.5 12
625 34
16 Compositae Xanthium strumarium fruit 6.25 14 224
CEED (Bl 625 37
625 59
17 Cornaceae Cornus Capitata leaf 6.25 0 >625
(EFZUET ERAES- 62.5 14
625 29
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Table 1. Continued
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. o Conc. Inhibition IC,,
No. Family name Scientific name Part used (ug/ml) %) (ug/ml)
18 Cornaceae Cornus officinalis fruit 12.5 19 159
3T S 125 45
250 78
19 Convolvulaceae Cuscuta chinensis Seed 6.25 32 65.7
GBS0 (EAAD 62.5 46
625 71
20 Cupressaceae Platycladus orientalis seed 6.25 0 >625
CE SN Zu) 625 11
625 21
21 Cynomoriaceae Cynomorium songaricum stem 6.25 20 225
A Fh (G5) 62.5 41
625 56
22 Ericaceae Craibiodendron yunnanense leaf, stem 6.25 0 >625
QECEN (27HEsh 62.5 10
625 18
23 Ericaceae Lyonia ovalifolia leaf, stem, 6.25 0 >625
=} ) fruit 62.5 9
625 16
24 Ericaceae Pieris formosa twig, leaf 6.25 9 >625
(e REES 62.5 16
625 31
25 Fabaceae Indigofera pseudotinctoria leaf, stem 6.25 11 >625
=) (Botx) 62.5 26
625 38
26 Fabaceae Millettia velutina leaf, stem 6.25 0 >625
@ (2T 62.5 16
625 29
27 Fabaceae Dumasia villosa whole plant 6.25 0 >625
@ (FrRALEE) 62.5 0
625 10
28 Gentianaceae Gentiana veitchiorum flower 6.25 0 >625
(&= (FsdEe 62.5 16
625 29
29 Gentianaceae Swertia macrosperma whole plant 6.25 0 >625
& (i) 62.5 1
625 34
30 Labiatae Elsholtzia fruticosa whole plant 6.25 0 >625
#E7 AIEA) 62.5 21
625 47
31 Labiatae Elsholtzia rugulosa whole plant 6.25 0 >625
F= (OFZA}h 62.5 15
625 34
32 Labiatae Leonurus sibiricus stem 12.5 11 172.3
EEH (2 %) 125 48
250 55
33 Labiatae Lycopus lucidus aerial part 6.25 0 >625
@E) @) 62.5 13
625 21
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Table 1. Continued

Kor. J. Pharmacogn.

. o Conc. Inhibition IC,,
No. Family name Scientific name Part used (ug/ml) %) (ug/ml)

34 Labiatae Scutellaria orthocalyx whole plant 6.25 0 >625
E=E3 (£33 62.5 0
625 15

35 Leguminosae Campylotropis polyantha leaf, stem 6.25 0 >625
@7 (228 62.5 0
625 11

36 Leguminosae Gleditsia japonica twig 6.25 0 >625
@3} FAU) 62.5 19
625 34

37 Leguminosae Glycyrrhiza uralensis root 6.25 12 >625
@3h =S 625 34
625 44

38 Leguminosae Lespedeza cuneata whole plant 6.25 16 176
@7 (1%2)) 625 46
625 61

39 Leguminosae Mucuna birdwoodiana root 6.25 10 570
@ CERRIES) 62.5 25
625 53

40 Leguminosae Psoralea corylifolia Seed 6.25 12 212
) (EZA)) 62.5 45
625 56

41 Oleaceae Ligustrum compactum branch, fruit 6.25 8 >625
(ZFe 7} k) 62.5 19
625 39

42 Oleaceae Ligustrum lucidum leaf 6.25 10 587
(ZFHTH A 62.5 29
625 52

43 Orobanchaceae Cistanche deserticola Root 6.25 12 505
(%3 E=8) 62.5 39
625 55

44 Pteridaceae Pteridium excelsum whole plant 6.25 10 >625
A =4 62.5 28
625 44

45 Pedaliaceae Sesamum indicum fruit 6.25 13 518
G2 G 62.5 38
625 54

46 Polygonaceae Polygonum multiflorum Root 6.25 11 168
(FFIE 3 @2 62.5 42
250 54

47 Ranunculaceae Cimicifuga mairei root 6.25 14 >625
G DR E @5 62.5 25
625 39

48 Rosaceae Cotoneaster dammeri leaf, stem 6.25 7 >625
el (YA 62.5 13
625 33

49 Rosaceae Crataegus scabrifolia fruit 6.25 9 >625
(Fu) 3} (SFAFAD 62.5 23
625 45

50 Rosaceae Pyrus pyrifolia fruit 6.25 13 598
G E) (B 62.5 33
625 56
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Table 1. Continued
. L Conc. Inhibition IC
No. Family name Scientific name Part used 30
g (ug/mb) %) (ng/mi)

51 Rosaceae Stranvaesia davidiana leaf, stem 6.25 10 >625
e (Fr) 62.5 13
625 36

52 Rubiaceae Hedyotis diffusa aerial part 6.25 9 >625
@FAY (9 &%) 62.5 12
625 46

53 Rubiaceae Morinda officinalis Root 6.25 34 48.7
@AY} EEE 62.5 69
625 89

54 Rubiaceae Rubia cordifolia whole plant 6.25 17 429
CRREED) (ZAFFAY) 62.5 24
625 61

55 Rutaceae Tripterygium hypoglaucum  leaf, stem, fruit 6.25 15 604
(33 SR N 62.5 29
625 51

56 Rutaceae Evodia officinalis fruit 6.25 8 >625
(£33 (55 625 14
625 41

57 Scrophulariaceae Brandisia hancei branch, fruit 6.25 16 421
(@bt @A) 625 24
625 61

58 Solanaceae Leptodermis pilosa whole plant 6.25 9 598
EED (AAHE ) 625 13
625 52

59 Umbelliferae Angelica gigas Root 6.25 16 412
QED (F) 625 23
625 62

60 Umbelliferae Cnidium monieri Fruit 6.25 22 33.7
RED QRN 625 64
625 87

61 Zygophyllaceae Tribulus terrestris fruit 6.25 20 32.5
CHRED) &7 62.5 60
625 88

ICs, values from calculated from the dose inhibition curve.
ICy, pg/ml of sildenafil as positive control was 6.73.
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B AN&A3, Morinda officinalis, Epimedium koreanum
2 Cuscuta chinensis® 73-%-, icariin 4= S8 o=z &
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