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Screening of 5a-Reductase Inhibition and Comedolytic
Effects from Natural Products

Seung-Man Choi?,

Chang-Deok Kim, Min-Ho Lee, Young-Ho Choi,

Moon-Jeong Rang, Ho-Jung Ahn and Yeo-Pyo Yun*

LG Household and Personal Care R & D Institute, Daejon, Korea
*College of Pharmacy, Chungbuk National University, Cheongiu 361-763, Korea

Abstract — The antibacterial activity against Propionibacterium acnes (P acnes), 5o-reductase inhibition
and comedolytic effects are the important pharmacological target sites of antiacne drugs. We previously
reported on the antibacterial activities against P acnes by natural products. In the present study the screen-
ing of 5a-reductase inhibition and comedolytic effects from natural products were performed. Seven natural
products such as Angelica koreana, Sophora flavescens, Prunus persica, Bombyx mori, Areca catechu, Galla
rhots and Gleditschia koraiensis perfectly inhibited the activity of So-reductase at the concentration of
0.01% (w/v). Sixteen natural products which were shown to have the potent antibacterial activities against
P acnes or 5a-reductase inhibition activities were assayed for the comedolytic test. In the results of come-
dolytic effects on experimentally-induced comedones (EIC), Sophora flavescens showed the strongest
comedolytic effect on EIC, and Polygonum cuspidatum and Angelica koreana showed stronger comedolytic
effects on EIC than azelaic acid used for a positive control at the concentration of 3% (w/v). These results
suggest that several natural products including Sophora flavescens can be developed as noble antiacne

agents.

Keywords [ ] 5o-reductase, comedolytic effect, antiacne agent, Sophora flavescens, natural product.
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Fig. 1 — Representative autoradiograph of TLC of transformation
of 50 nM [3H] testosterone(T) to dihydrotestosterone
(DHT).
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Table I — Screening of testosterone So-reductase inhibition

The Degree of'

Bkl Syt Aok AMg-5-4 A Inhibition
7FAE Terminalia chebula Fructus = -
= Chrysanthemum morifoliu Flos 5 -
AR Angelica koreana Radix e ++
A7y Zingiber officinale Rhizoma e -
A 2} Cinnamomum cassia Branch T -
A Ligusticum tenuissimum Radix =y +++
Ak Sophora flavescens Radix ey +++
e Trichosanthes kirilowii Radix = -
3} Sophora japonica Flos = -
F71 2 Lycium chinense Fructus gk -
=23 Lonicera japonica Flos ke -
7 Platycodon grandiflorum Radix Ele -
234 angelica gigas Radix LiEn +
o 3 Rheum undulatum Radix == +++
=9l Prunus persica Semen == ++
IR Aristolochia contorta Fructus & -
v} =} Strychnos nux-vomica Semen Ea -
o Liriope platyphylla Tuber = -
oy Paeonia moutan Radicis Cortex = +
2 Akebia quinata Caulis Ll -
=& Saussurea lappa Radix T -
ok Commiphora molmol Resin 3 -
w7kt Bombyx mori Bombyx mori T ++
) 2} Brassica alba Semen = -
u = Bletilla striata Tuber 3 +++
LR Pulsatilla koveana Radix Eley -
LLE! Ampelopsis japonica Radix e -
LA Alumen Alumen gh=t -
L Stemona japonica Radix T -
wl Bz} Aconitum koveanum Rhizoma 3kt -
w1 Dictamns dasycarpus Radicis Cortex =5 -
il 2 Angelica dahurica Radix =t -
WSl Q. Cynanchum wilfordii Radix e -
& Curcuma zedoaria Rhizoma T -
B Aconitum carmichaeli Tuber = -
2} Borax Borax &= -
Bl Areca catechu Semen = ++++
AHd=E Cnidium monnieri Fructus = -
ARA} Crataegus pinnatifida Fructus = -
Arulz Saururus chinensis Herba Sk +
a5 Morus alba Cortex ks -
24 Perilla frutescens Herba i +++
of i Artemisia argyi Folium gk +
o= Chrysanthemum indicum Flos = -
o] A Ligustrum lucidum Fructus Zz3 —
A Forsythia viridissima Fructus = -
4 A Ganoderma lucidum Ganoderma lucidum k=; -
LR Galla Rhois Galla Rhois g +4+++
L7 Evodia officinalis Fructus gk +
a2k Arctium lappa Fructus == -
£ Cortolus versicolor Coriolus versicolor st -
£ Curcuma longa Rhizoma T ++
3 Sulfur Sulfur st -
L3 Ginkgo biloba Semen i -

! The symbols in the degree of inhibition are represented as follow : —: no inhibition occured, + : slight, ++ : moderate, +++: significant,

++++ : perfect
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Table I - Continued
iy SEs Aoky AHg-4-9) 24 The Degree of
Inhibition

AE3 Inula britannica var. chinensis Flos e -
9ol Coix lachryma-jobi Semen e +++
AE Lonicera japonica Stem Ll -
Az Artemisia messer-schmidtiana Herba Ele -
AL Aster tataricus Radix = -
pIES Lithospermum erythrorhizon Radix =5 -
A= Polyporus umbellatus Polyporus = -
2z Paeonia lactiflora Radix B ++++
A3l Q. Polygonum multiflorum Radix b= -
A3k Eugenia caryophyllata Flos &= ++++
Eagd o Gleditschia koraiensis Spina Ciss +++
20 Phyllostachys nigra var. henonis Caulis gt -
=9 Susa borealis Folium = -
A& Lycium chinense Radicis cortex = -
A7 Anemarrhena asphodeloides Rhizoma k= -
X) B2} Kochia scoparia Fructus iy -
A4 Poncirus trifoliata Cortex gk -
A Sanguisorba officinalis Rhizoma & Radix =3 +4++
b Citrus SP. Pericarpium St -
2 =} Plantago astatica Semen == ++++
o]z} Xanthium strumarium Fructus = -
A& Atractylodes japonica Rhizoma e -
HAEF Asparagus cochinchinensis Tuber ot -
Az Zanthoxylum bungeanum Pericarpium 3 -
AR Celosia argentea Semen == -
Bk Cassia obtusifolia Semen ey -
] 2} Gardenia jasminoides Fructus Elgy ++++
EA} Cuscuta australis Herba =3 +++
b Patrinia scabiosaefolia Radix = -
3y Taraxacum platycarpum Herba o +4++
ot Piper longum Fructus = -
stz Prunella vulgaris Herba 3= ++
AL Lygodium japonicum Spora = -
IS Elscholtzia patrini Herba gk -
4t Scrophudaria oldhami Radix =t -
Hx Gerantum thunbergii Herba &= +
34 Polygonum cuspidatum Radix 3 +4+++
3}y Betula platyphylla var. jatifolia Cortex gy ++++
& Tarcum Tarcum gh= -
7 Astragalus membranceus Radix L -
g Coptis chinensis Rhizoma s +
St Machilus thunbergii Cortex 35 +

sl 200~1600 wm! FEZ 34T oS, 10° Ao % DE

cellywell?] AZMFotAE 718kar 24417t wieks}
o] ZAEHHEAHBIO-RAD Protein Assay Kit,
BIO -RAD, USA)°E AIE FAS 50% HAlsh=
FE(ECHE T3l

SAEE BN - Agdde] o S48 Fo4de
Student's t-test® o183} 431320, p<0.05 <!
A% e sloka #gsksd)

Testosterone 5So-reductase AN HL F o
AL AlFeR hro] AABIITE 14} AldellA= 97
Fol HA FEE g TR Mg NAFEE
9] 5orreductase A AT AEAH,
Table IoflA] Hi= ulelgdo] 97%9] HAE F 31F
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Table II — The inhibition rate of testosterone Sa-reductase

Inhibition rate(%) in various conc.(%)?

B (A okm

B ) 0.1 0.01 0.001 0.0001
Angelica koreana (73E) 100.0 100.0 31.3 20.9
Ligusticum tenuissimum ( 31L& ) 100.0 84.9 51.1 31.1
Sophora flavescens ( 4F) 100.0 100.0 48.0 34.7
Rheum undulatum (th3) 100.0 82.3 17.7 9.6
Prunus persica { £ ) 100.0 100.0 29.7 16.9
Bombyx mori (M7F3) 100.0 100.0 37.7 34
Bletilla striata ( %5) 100.0 68.2 13.8 19
Areca catechu (1F=2}) 100.0 100.0 17.6 1.9
Perilla frutescens ( 2=9) 100.0 51.6 10.6 0.6
Galla Rhois ( 2 ¥ A}) 100.0 100.0 61.8 24.1
Curcuma longa (&5 89.4 64.7 15.4 0.0
Coix lachryma-jobi ( o1 ) 100.0 90.4 333 13.1
Paeonia lactifora ( 2 Z9F) 100.0 60.5 18.7 29
Eugenia caryophyllata( "3 3F) 100.0 72.1 39.9 5.7
Gleditschia koraiensis( =2} 2}) 100.0 100.0 14.3 14
Azelaic acid 83.5 204 11.3 5.2
Finasteride 100.0 100.0 100.0 100.0

Inhibition Rate (%)=[(A-B)A] X 100; A=conversion rate from testosterone to dihydrotestosterone with no test sample, B=conversion
rate from testosterone to dihydrotestosterone with each test sample

? Each result represents the mean of three values

WAy, Az, 29, oY, 2R, 2
5, o, Yoiql, Ak, AT, 2247, A, AR,
¥FY, stz dx, IALE, 3k, 23,
uho| So-reductase?] BFS AAIBR= A o® &)l
g2lon, ol HAFEEE 159 YA kel
w2t 9192l ) degree (+:slight (37 5 &%),
++ :moderate (A& 5 5F), +++ :significant (L
B 5 108), ++++ :perfect I 5 85HZE
TR o] F slight (+)& UehlE &85 A2s
2359 HAES YAte® 159 So-reductased o
3 el GAAES Hrreit
o5 23F° HAFEZEL oY ANXE FE
z8l] Babbog 3§ 509 ok Sl A3
(0.1, 0.01, 0.001, 0.0001%(w/w)E AZ3}] AR
sloict. AP &Y 5o W Sa-reductase B3
A& H7) Aoelr] B wpeldo] 2%, 14k, E9,
Wk wigal, ok, 27t F 7Y M| FEE
2 001 %Bww)2] s=NA So-reductase®] B49S
3] ojAlehs RoZ HriEglen, Uni) AldE
AT B% azelic acidiThe ¥ Sorreductase &
AAAES 24 Z0E FriEglont S uETd
finasteride HU} £ BAAEE 2 AlPEAS
1AcHTable II).
Az g Ayt Mg oA AR F AEEH
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Table III - Gross findings before and after 3 weeks treatment

o

' (op)

Mean Score"
Control (Left Ear), Treatment (Right Ear)

Before treatment After treatment

Angelica koreana (73&) (3.6, 3.6) (1.6, 1.07°
Ligusticum tenuissimum ( IL¥-) (3.8, 3.8 (1.6, 1.6)
Sophora flavescens ( TAF) 3.6, 3.6) (1.8, 0.8)°
Rheum undulatum (™) 3}) 3.4, 3.4) (14, 1.4)
Prunus persica ( 91) 3.2, 3.2) (14, 1.4)
Bletilla striata (83 ) (338, 3.8) 1.6, 1.6)
Areca catechu (¥1%3}) 4.0, 4.0) (1.8, 1.8)
Galla Rhois ( 2.¥]A}) (34, 3.4 (14, 1.0)
Paconia lactiflora ( 7 2+ek) (3.6, 3.6) (16, 1.2)
Eugenia caryophyllata (793) 4.0, 4.0) (1.8, 1.8)
Gleditschia koratensis ( ZZtA}F) 3.6, 3.6) (1.8, 1.8)
Anemarrhena asphodeloides ( A 5.) (3.6, 3.6) (1.6, 1.6)
Sanguisorba officinalis ( A1) 34, 3.4 (14, 1.6)
Gardenia jasminoides ( X1 A}) (3.6, 3.6) (1.6, 1.0y
Polygonum cuspidatum ( Z73) 3.8, 3.8 (1.8, 1.0y
Betula platyphylla var. jatifolia ( 319 ) 3.2, 32) (1.6, 1.6)
Azelaic Acid (3.6, 3.6) 1.6, 1.0¢

" Each result represents mean of five rabbits
2
P<0.05 as compared to control

? Criterion for scoring in gross findings is explained at the experimental method;

BB (area/count ratioe] & Zog Zlg AHA
2280 7AHFig. 2, 29.85%), THL(21.09%) 2 7%
B(1966%) & 3F°13th AAK13.95 %) azelic
acidel| Bl3te] HELH G} 9314 Z3IGAT &
‘Aozl vlsle] foA Sl HEgsant Qs
Qom BF 5 WA AFEAES] HxLHars
freldel gle o2 FrIEStH(Table V). ¥ I8
E351 whole mount® ©]4-3+ PRI A= 8ekA
Q1 AR A% ABido] qlgo] YeRstTh

Negative control group
(teft ear)

AHAQl FH ETFA X (total cell protein assay)
& ol& AHEAY MESAH7FEATHTable V)el
| 54 v REARE X9 vy, AR 5 ARARE
F<] AL AEZAAQ! Sodium Lauryl Sulfate
(SLS)Z 3fem AlgEa 5% SLSel nisle] AL
=40o] #As] wo} ko] w3t Qo2 3
7hE ATt

olde] ArANE FTEH & o, A=F WP 3
o ARl AAEFwrel gk st S an,

Sophora flavescens treated group
(right ear)

Fig. 2 — Stereoscopic pictures of comedones after 3 weeks treatment of Sophora flavescens and negative control ( X 20).
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Table IV — Area of comedones after 3 weeks treatment

o

F (3or )

Area of comedones (mm’; mean = SD)!

Reduction Rate(%)’

Control (Left Ear)

Treatment (Right Ear)

Angelica koreana (73%)
Ligusticum tenuissimum ( L)
Sophora flavescens ( 1L3})
Rhewm undulatum ( N%)

Tz o) )

i g}

Prunus persica

Bletilla striata ()

Areca catechu (H154})
Galla Rhois ( 2.8} 7})
Paeonia lactiflora ( % Z<F)
Eugenia caryophyllata ( 3% )
Gleditschia koraiensis ( ZZYA})

Anemarrhena asphodeloides ( X 2. )

Sanguisorba officinalis ( A1)
Gardenia jasminoides ( X Z})
Polygonum cuspidatum ( Z78)

Betula platyphylla var. jatifolia ( 33 )

Azelaic Acid

1.17 £ 0.12
123 = 0.13
1.34 = 0.09
1.21 £ 0.12
113 = 0.13
1.35 = 0.23
132 £ 0.24
1.17 £ 0.12
121 £ 0.12
134 = 0.14
131 £ 015
137 £ 0.13
1.34 £ 0.24
1.29 = 0.08
1.28 £ 0.12
1.13 £ 0.13
1.27 = 0.06

094 £ 0.09 19.66°
1.28 = 0.15 -4.07
0.94 + 0.06 29.85°
1.25 = 0.15 -3.31
1.16 = 0.19 -2.65
1.36 = 0.23 -0.74
1.38 = 0.12 -4.55
1.06 = 0.09 9.40
1.06 * 0.05 12.40
1.35 = 0.17 ~0.75
1.32 £ 0.15 -0.76
1.36 = 0.08 0.73
141 £ 021 -5.22
1.11 = 0.08 13.95°
1.01 *+ 0.08 21.09°
1.19 = 0.23 -5.31
1.07 £ 0.07 15.75°

"Each result represents mean of five rabbits

2 Reduction Rate (%)=(mean area of control group-mean area of treatment group)/(mean area of control group) < 100
*P<0.05 as compared to control.

Table V — Cytotoxicity of natural product extracts

st (o) EC,(%)"
Angelica koreana (738 ) 708
Ligusticum tenuissimum ( iL3-) 694
Sophora flavescens ( 1L3}) 421
Rheum undulatum ( ) 3) 1269
Prunus persica ( =21) 1207
Bletilla striata ( =) 1160
Areca catechu (R1ZA}) >2000
Galla Rhois ( 291A}) 813
Paeonia lactiflora ( 2 22F) > 2000
Eugenia caryophyllata ( 3 %) 1123
Gleditschia koraiensis ( =7}A}+) 895
Awemarrhena asphodeloides ( %) 5.) 1034
Sanguisorba officinalis ( A+ ) 733
Gardenia jasminoides ( 21 7}) 921
Polygonum cuspidatum ( T 3) 863
Betula platyphylla var. jatifolia ( 39 ) 675
Sodium Lauryl Sulfate 76

" Each result represents mean of three values
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