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Screening of Anti-angiogenic Activity from Plant Extracts
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Abstract — We examined anti-angiogenic effects of water extracts from 32 plant materials (20 Korean medicinal plants and 12
western herbs) using cell-based anti-angiogenic assay, HUVEC tube formation assay, and then we found that 7 plant extracts
inhibited HUVEC tube formation strongly. The plant materials which showed anti-angiogenic effects are Cinnamomi Ramulus,
Atractylodis Rhizoma alba, Polygalae Radix, Myvisticae Semen, Artemisiae Iwayomogii Herba, leaves of Rosmarinus offi-
cinalis, and leaves of Melissa officinalis. We also investigated inhibitory effects of these anti-angiogenic herbal extracts on
MMP (matrix metalloproteinase) activity which has important roles in angiogenesis. Among extracts tested in this study, water
extract of Melissa officinalis showed the most potent anti-angiogenic and MMP inhibitory activity.
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basilicum) %1, -1 (lavender, Lavendula angustifolia) %,
2 W Al (lovage, Levisticum officinale) %, ¥ A S (milk
thistle, Silybum marianum) %, 23] 7}=(oregano, Orzganum
vulgare) 9, &) (parsley, Petroselinum crzspum) , 2
iul-ﬂ(rosemary, Rosmarinus officinalis) %, A ©]A] (sage,
Salvia offcinalis), B} (thyme, Thymus serpyllium) €3 &
E4F(lemon balm, Melissa officinalis) $3-2 Mountain Rose
Herbs (7]=, Q&)X F43tA).
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& B2 10 g ZH 100 mio] FEAIZ] F 100°CoIA
3AZF FS 7HE OP°°1 FE35th FEAe TRz
B £ FHES I

HUVEC 2t AN AE - A4 438S& SAsto ¢
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Table I. Inhibitory effects of aqueous extracts of various
plant resources on HUVEC tube formation

Inhibition Part
Plant resources

(aw) used
72 (Glycyrrhizae Radix) 0.00 root
AA} (Cinnamomi Ramulus) 1.30 bark
w4k (Salviae Radix) 0.67 root
)&% (Liriopis Tuber) 0.33 tuber
v}l (Menthae Herba) 0.33 leaf
W) 2ok (Paeoniae Radix alba) 0.67 root
W& (Atractylodis Rhizoma alba) 1.67  rhizome
37 (Mori Radicis Cortex) 0.67 cortex
4+ (Mori Folium) 0.16 leaf
o] % (Houttuyniae Herba) -~ 0.67  aerial part
YA (Polygalae Radix) 1.16 root
57 (Myristicae Semen) 1.00 seed
%1% (Lonicerae Folium) 0.83 leaf
7 (Artemisiae Iwayomogii Herba) 1.33  aerial part
Z| 2k (Paeoniae Radix rubra) 0.33 root
A4 (Ponciri Fructus) 0.00 fruit
73] (Aurantii Nobilis Pericarpium) 0.67  pericarp
% (Atractylodis Rhizoma) 0.50  rhizome
23} (Cartami Flos) 0.67 flower
7] (Astragali Radix) 0.50 root
HFE (basil, Ocimum basilicum) 0.00 leaf
2t (lavender, Lavendula angustifolia) ~ 0.50 flower
Z WA (lovage, Levisticum officinale) 0.16 leaf
UANE (milk thistle, Silybum marianum)  0.16 seed
L7l (oregano, Origanum vulgare)  0.33 leaf
&2 (parsley, Petroselinum crispum) 0.3 leaf
2 2ule] (rosemary, Rosmarinus officinalis)y  1.50 leaf
Al 0)A] (sage, Salvia offcinalis) 0.83  whole body
et (thyme, Thymus serpyllium) 0.83 leaf
=9 (lemon balm, Melissa officinalis) ~ 1.50 leaf

azﬂg_ 2 HhHo) 7)=3) H7} Y A2 HUVEC A3A AA A
=h=3 »47}6} Fol o] AgAE Hatste] EE.

752 AEE UPFeE MMP AH3ES AT MMP

A AR 20F olXde] dEA lom o] FolA
MMP-29} MMP-9& 714 Bke] A8 AIvy Fahzlo
EolslA #Hgat.M? kA o] AAELS B3] GAH
A& Aolof) lofA 7H4 Fad g4 & 5 Uk ¥

(2 (b
Fig. 1. Inhibitory effects of seven aqueous extract on HUVEC
tube formation.

(a) control, (b) Cinnamomi Ramulus, (c) Atractylodis Rhizoma
alba, (d) Polygalae Radix, (e) Myristicae Semen, (f) Artemisiae
Iwayomogii Herba, (g) Rosmarinus officinalis, (h) Melissa
officinalis
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Table II. Inhibitory effects of aqueous extracts of various
plant resources on HUVEC tube formation

Inhibition (%)*°
MMP-2 MMP-9
67.7+£1.5%62.9+£1.8%
44,1£0.8% 29.0+£0.2%
38.6+2.1%30.7+3.9%
43+8.5% 10.4+2.5%

217 (Artemisiae Iwayomogii Herba) — n.d. n.d.”
Zznu}E) (Rosemary) 61.4+0.2% 56.9%0.1%
@24t (Lemon balm) 76.7+1.6% 69.9+6.9%
FE E Ao Jlesh WRidE MMP 24 A3 A=E 3
7het Fo 29 AYFANE Hsld A

PEAE e meantS.D.E om|E

FH FEEO S ¥PoZ Q3 24 BV}

Plant resources

AlA] (Cinnamomi Ramulus)

W Z (Atractylodis Rhizoma alba)
YA (Polygalae Radix)

S5 (Myristicae Semen)

2202 (Rosmarinus officinalis)2] & &30l iy =
ojn] Rk 22ulE] o] vgke: FE2EN I F
521 canosol#} ursolic acide JjF-U4S AA|sHH, o] F
14 carnosol® B16/F10 mouse melanoma cello|4] MMP-
9o} ¥Elg Aty deiA gkt g 2=vle]
=Z2Eo] MMP &40 84 Aol sk sl ojFo &
to] g2 vyt gloh B A7 ddeo) mEd 22ule 5
=& oju] Ad¥ MMP-28F MMP-9¢]] tislols= 54 &
AAste AE &+ Utk

2N (Melissa officinalis)= & (Labiatac)oll &3}t
thdd) 2oz MM e 8 HARE &5, 2734
T, 7198 Al AAE, T ol el g 2%k
o 7 Qo= A AR, A, o] B 22kg, gAts)
28 2 g aEago] Aok gEA AL, A G
A% 552 PIGg /A JEog AMgER Yok
Yol E Be flavonoid®} terpenoic acid, volatile oil, &
FZL 9 H 3ldEo] vidA 2 rosmarinic acid’t $-+-%
o] 2™ F rosmarinic acid’} 3%°1% EXIEHE A oZ
deA e'® Hzel] W 97 Aol ©ER rosmarinic
acide= Al W reactive oxygen species(ROS)S] -2 7HAA|
7 ROSY| 9jgt VEGF && % IL-8 wHIE Al|ste] A
Aoz FFAYS AT HA Ik g AR
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