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Abstract — NF-xB (nuclear factor- kappa B) plays a particularly central role in epidermal biology. It has been established that
ultraviolet radiation (UVR) is one of the mechanisms to induce the activation of NF-xB in human skin. We previously dem-
onstrated that melanogenic inhibitors may act through the inhibition of NF-xB activation in keratinocytes. In order to find
another type of melanogenic inhibitors of NF-kB activation, various kinds of the extracts from crude drugs (30 pg/ml) were
preincubated with transfectant HaCaT cells for 3 hrs and then UVR (60 mj/cmz) was irradiated. UVR-exposed cells were incu-
bated for another 6 hrs to measure the NF-xB activity. NF-kB activation was measured with the secreatory alkaline phosphates
(SEAP) reporter gene assay using a fluorescence detection method. Among natural products, Lycium chinense, Acanthopanax
senticosus, Angelica koreana, Kalopanax pictus and Asparagus cochinchinensis were the most potent inhibitors of NF-xB acti-
vation by UVR. These observations suggest that some crude drugs might act partially through the modulation of the synthesis
of melanotrophic factors to decrease melanogenesis in keratinocytes.

Key words — Transfectant HaCaT Cells, Ultraviolet radiation, Nuclear factor-kappa B activity, Melanotrophic factors,
Melanogenesis
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Table 1. Inhibitory effect of various methanol extracts (30 pg/
ml) on NF-kB activity by UVR (60 mj/cm’) in transfectant
HaCaT cells

NF-xB Inhibi-
g (A oF) 2 9 Activity tion
RFU) (%)
Acanthopanax senticosus (7FA2.71)  Araliaceae 76 90
Acanthopanax sessiliflorur (27F9])  Araliaceae 79 81

Ranunculaceae 7.9 81
Ranunculaceae 9.8 18

Aconitum ciligre (£2.)
Aconitium carmichaeli (-7
Adenophora remotiflorus (A1)
Agastache rugosa (B3)
Alpinia katsumadai (Z57)
Amomum tsao-ko (Z3})
Amomum xanthioides (A1)
Angelica dahurica (7))
Angelica gigas (31)
Angelica koreana (73E)
Angelica tennuissima (Z2)

Campanulaceae 89 46
Labiatae 97 23
Zingiberaceae 89 48
Zingiberaceae 96 28
Zingiberaceae 9.2 37
Umbelliferac 96 28
Umbelliferae 81 74
Umbelliferae 81 74
Umbelliferae 88 52

Ardlia cordata (Z8) Araliaceae 82 69
Areca catechu (MZAD Palmae 99 |4
Arisaema amurense (31'273) Arceae 88 50
Asparagus cochinchinensis (%)  Liliaceae 76 90
Belamcanda chinensis (MFH) Iridaceae 114 NI
Biota orientalis (5% Cupressaceae 9.1 42

Umbelliferae 9.7 23
Amaranthaceae  12.1 NI

Bupleurum falcatum (N Z)
Celosia argentea (37321

Citrus unshiu (°39)) Rutaceae 96 26
Cridiun officinale () Umbelliferac 87 55
Commiphora molmol (Z2F) Burseraceae 13.8

Comaceae 93
Euphorbiaceae  10.7
Zingiberaceae 8.6

Cornus officinalis (X5
Croton tiglium (3+5)
Curcuma longa (¥3)
Cuscusta chinensis (EAMAD)
Dendrobium nobile (=)
Dioscorea tokoro (F]3])
Diospyros kaki (N A))
Eriobotrya japonica () 3}4)
Forsythia viridissima (A3L)

Convolvulaceae 10.5
Orchidaceae 8.7
Dioscoreaceae  11.1
Ebebaceae 9.8
Rosaceae 10.6
Oleaceae 94
Gentianaceae  11.1
Ginkgoaceae 99

Gentiana macrophylla (3 1)
Ginkgo biloba (831

BEELZELRZZREDZEZBERZE

Imperata cylindrica (&< Gramineae 10.8
Isatis tinctoria () Cruciferae 116
Kalopanax. pictus (3)&3) Araliaceae 8.2

Kochia scoparia (R 5-A1)
Ledebouriella seseloides (13%)
Lycium chinense (77)A})
Lycopus coreanus (&)

Chenopodiaceae 8.3 71
Umbelliferae 93 35
Solanaceae 77 86
Labiatae 86 59
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Table 1. Continued

NE-kB Inhibi-
g A ) v Activity tion
RFU) (%)
Melia azedarach (AHA}) Meliaceae 98 18

Cucurbitaceae  12.5
Rubiaceae 109

Momordica cochinchinensi (27
Morinda officinalis (F1=13)

Morus alba (*3¥]9]) Moraceae 115
Morus alba C33RD Moraceae 106
Morus alba (P3) Moraceae 104

Persicaria tinctoria (3TH) Polygonaceae  10.1

Phyllostachys bambusoides (1%%)  Gramineae 99
Phytolacca esculenta ("5 Phytolaccaceae  10.6
Pinus densiflora (45 Pinaceae 9.7
Pinus densiflora (3.2} Pinaceae 102

Piperaceae 8.7
Plantaginaceae  10.2
Combretaceae 8.8
Anacardiaceac 9.9
Rubiaceae 10.1
Rosaceae 94
Compositae 104
Cyperaceae 122

Piper nigrum ()
Plantago asiatica (RFAA})
Quisqualis indica (MREAY)
Rhus javanica (2817}
Rubia alkane (%2
Sanguisorba officinalis (<)
Saussurea lappa (53
Scirpus flaviatilis (3H5)

SZ2Z8ZEr82RnEABVEAREZEEZEZZ

Smilax ching (E2%) Liliaceae 10.1
Sophora subprostrata (AHF2 Leguminosae 88 50
Spirodela polyrhiza (5-3) Lemnaceae 106

Umbelliferac ~~ 10.1
Zygophyllaceae 10.2

Torilis japonica (AP

Tribulus terrestris (AER})
Triticum aestivum (F-229)
Vitex rotundifolia (YA
Xanthivm strumarium (012} Compositae 10.1
Zizyphus jujuba (331) Rhamnaceae 92 3

3% RFU stands for relative fluorescence unit
% NI (No Inhibition)

Granmineae 104
Verbenaceae 12.5

Z&&&535 &

A Ago] e A% FEEEXE WAL &4, 58, 2
7Y, 7ok, e, A", B9, AR AEE, 22
2 AET 71 Aok E3, o2 AN E 139%4]
HekS Aok EEo) tiE BHoid 2AGAS AR ©]
ZollA TR} sy FEEo] vzl Hsle 80% ©l
A 7y Bz 24 84S Jeri” olgd Adxe
$-2]2] NE-xB 843} oA 283 E FAR A4S &
& 71 ek webr 7hgk NFxB &43te] A28l
Ue RS EEL 9, distad B4R THRE A
2A, o]y 3 HAZEL o]83h HFAE X EAv v
Az sl YoM -8 ARV 2 A= A7
o)) It} (Table I).
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Fig. 1. Suppression of UV-upregulating NF-xB activity in
transfectant HaCaT cells by further purified compounds from
Acanthopanax senticosus.

1. UV-irradiated; 2. UV-unirradiated control; (3-6) compounds-
treated before UV-irradiation; 3. scoparone; 4. caepensin; 5.
fraxidin; 6. 1-eicosanol. Data are expressed as meantSD (n=3).
Significant differences in NF-xB activities between UV-
irradiated and compounds-treated before UV irradiation are
indicated by *p<0.05 and **p<0.01. Significant differences in
NF-«xB activities between UV-irradiated samples and UV-
unirradiated control are indicated by ##p<0.01.
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Fig. 2. Suppression of UV-upregulating NF-xB activity in
transfectant HaCaT cells by other region extracts from Rosa
davurica Palls.

1. UV-irradiated; 2. UV-unirradiated control; 3. 10 mM kojic
acid; (4-11) the extracts from the part of Rosa davurica Palls
(A€ ) before UV-irradiation; 4. leaves; 5. stems; 6. roots; 7.
fruits; 8. extracts from Rhynchosia volubilis (F1:=°187 2); 9.
extracts from Hericium erinaceum (=735 °1¥A); 10. extracts
from Astragalus membranaceus (Fischer) Bunge (27]). Data
are expressed as meantSD (n=3). Significant differences in
NF-xB activities between UV-irradiated and samples treated
before UV irradiation are indicated by *p<0.05 and **p<0.01.
Significant differences in NF-xB activities between UV-
gradiated and UV-unirradiated control are indicated by

p<0.01.
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ZEEMMZOM B YobEEE0] UVRL I8 NF-
B EME HMER - ¢ Yoy} o5 738 NF-xB €4
3t A 8-S AW eriHe} 22 FEES O st
o] & 33HE 7S 71A| G NF-kB 8/931e] A28
S At @ 3RHE S04 scoparoned A|lSHAL
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9ol7], 7, sk, 7|EAL, 9%, 9AFE T
Aol AFEERs 583 okg ABEA Busky vk A
Q7] gufE ascorbic acid (344~911 mg/100 g)7t &&=t
10~308] 7}eFolut a1, G2t} B-carotene (208~286 mg/
100 g)°] 8~108) 71 Erhe AT7Asrt Bal HQe=d)”
S A o, 271, g, el FEES /R A
e FaElst). o|FolA el Fulj-EellA ek NE-
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