The Japanese Soci ety of Pharnmacognosy

—/

I“—

HESESE MR 62 (2), 66-T1 (2008)

In Vitro Testosterone 5 o -Reductase IEMEE/ERH 28 3 5 A K DER

EEBT, BAER, FHECA, RE—I, SAHE, REFK
it SN S

Study of Crude Drugs on In Vitro Testosterone Sa-Reductase Inhibitory Activity
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On the basis of a literature search on classical Chinese herbal and medicinal books and
recent Chinese medical and pharmaceutical journals, [ selected several crude drugs which

have been used for the treatment of alopecia, thermal burn, benign prostatic hyperplasia,

tonics, and dandruff prevention.

Testosterone Sa-reductase inhibitory activity of the

selected crude drugs and other randomly selected crude drugs was assayed to find novel

agents for treatment of androgenic alopecia.

The ethanolic solutions of Schisandra

chinensis BaiLLON (FLMR ), Spatholobus suberectus DUNN (B1fLFE), Polygonum bistorta
L. ((2), Lygodium japonicum (Trung.) Sw. (HE&HY), Psoralea corylifolia L. (#i'8 Hg),
Myrica rubra SEB. et Zucc. (B3HERZ), Cornus officinalis SIEB. et Zucc. (1LUZ% %), and
Paeonia suffruticosa ANDR. (bt FHEZ) showed strong inhibition of the enzyme activity.

Keywords: Chinese crude drugs; Sa-reductase; androgenic alopecia; hair regrowth

Testosterone Sa-reductase [ZHINAPNICFIET HBER Th
0, EERPIZEBWTIEFEEZ androgen TH 5 testosterone
Z AREHANSIE MR Sa-dihydrotestosterone (DHT) (2%
#3252 DHT (286 - Lo b BRI
T BHEOERER B L OAERRRZICER R RLE
TH Dk, BEHNOHEMLE I BMERE, &
B (=%, BiCRIERE, ALl £ 0 androgen i
FHEOFHRERDOUESOTHD I LAMEN TN S.

BRI R T BEOBEIED 90%% HHDH &bl T
W5, REOFRTBCEBEBHREICES BE T 528,
HEABRBE~ORBIGIC L DA b L RDERLRATRE DK
KALNZ OFHECETICHELE T TVD. REBEOHKRE
1%, androgen ~DEEMEOHK, BRME, EIAFEME,
S EAREERIAE 2 C B EMBOBIER T, BRHBEBIUE
AR O MRRERESE, RIRRHEGEO®RE 2 5 SR
SUEE, BRORRICHES T O EBRELEORE,
BRI X B 7y ORERA, FEROBREREL
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ERbTonsd P BRI EE DHT O@ERARL
androgen ~DESZHEOHE KB ERE L INDZ L0 b,
testosterone So-reductase A PAE L DHT OEREZIRT &8
HYERISES LD D WVITRBEREDFERE RV ED.

Z 2T, BUHRRECEDREERMOBRERA,
FOREMERREREFRICRD . BEEOHKERELE - K
ERRICHERE, HDWVIEHFES - REFER L OFEMHEGS
REBHEL, BEOERRENS “TF WE)”7, “BYE (K
%)7, “RER (RLIRIENIE) " ORIRICAV DIV AR,

‘TG (T7F) OWECHMARL LTERISNAERE, &
DICIHEIESICAER TS A BR L, BRAERERO 1K
Ry Y=zl LT 2R D AETED 50% ethanol flHE O
in vitro testosterone So-reductase TE MR EEH £ MET L7,
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1. ERBHEHE L UREK
EERMEHIIE, Table 1—4 [Z5R L7244 B -,
LOAERITIKIRTSE WFAREE) I THEALE.

h

I, tris (hydroxymethyl) aminomethane, testosterone,

B-nicotinamide adenine dinucleotide phosphate tetrasodium
salt GRycH!, NADPH), dichloromethane (5 J A 7 &
7}, p-hydroxybenzoic acid n-hexyl ester (BIALAR),
ethinylestradiol (FIYtMIZET ) %AW,
2. EREY

EEREWICIE, BARSLC LVBA LT SD REEMET »
b (6 EER) &MV, FERITERER, 12 FEH
12 B A 2 VO EBREYERTET, RO EFE
B (PR MR X by, AKREE) LKEKEZBEHRIE
BaE, BABRERICHT S ET | BRTHEATL, @&
HREMW & iz,
3. Bk ORR

A (20g) & 5{EE (100 m) @ 50% ethanol % FHV>
T 24 FFRZIRICTHIH L, A8, A% 100 ml OH &
KHARFAR L OEZOEEHEMRMAE L L TERICHL
7. oMo R sz 8 MOAEKIZIH>WTIE, BET
BEABEL, BEEREE L2 INE (%) i
Table 5 (Z50#) #FEBRICHE L7,
4. In Vitro Testosterone So-Reductase TE PR E B

Sa-Reductase HIBERIK OFHBUT S H IO FIEICHE LT,
Tipbh, 24 KEER LT 6 BlD SD REEET » bD
Pl & K % L 7= Krebs-Ringer phosphate buffer (pH 7.4) T
R, ML, Zhig, 5 fFEROKE L Tris-HCI
buffer (10mM, pH7.2) ZMXTHREIFA XL, 900X
g, 10 SRECSBELZ. Z0 L% 5,000Xg, 10 55/
FLHEL, S5 EIER 9,000Xg, 10 O HEL

7RIS Sz _L1E % Sa-reductase FABESR TR & L THW .

HEERIRD & 237 B% Lowry I (Peterson B B#k) iz
THIEL, #2237 &0 14 mg/ml 12725 X 51 Tris-HCl
buffer (= THINGARE Uic. HMEERKIT, AT 5 ET80C
THBRTEL, AREEL TRV,

5a-Reductase FLEIEPERER 1T Ibata D FIEIZHE L=,
725, Tris-HCI buffer 1.0 ml, testosterone (500 pg/ml)
0.3 ml, 50% ethanol {Z¥&AR L 7= #Z#5#K 0.2 ml 38 J OISR
# 1.0 ml Z{EF1L, NADPH (0.77 mg/ml) 0.5 ml /0%
TRISEBAE L. 37°C, 30 43 incubation L7z7%,
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dichloromethane 5.0 ml Z 2 TG A& 1L L7z, PNEMEHRE
8 (1.S., p-hydroxybenzoic acid n-hexyl ester, 0.1 mg/ml)
0.5ml ZMAT 10 43MIRE 5L, 900Xg, 10 53R L5
BEL7-. EB#aBkR¥ELKE, dichloromethane B 4 ml %
B L, YA % 8 %1% methanol 5.0 ml %1%, HPLC A®
iR e Uic. 728, BEBRIEIZIT ethinylestradiol %
Wo. E7z, iR e UCHBIIEER AV, EER (%)
I% Sorreductase (&8> TEBINTIZFE -/ testosterone
EEREEIZRADLRDT.

FLEE (%) = (BERIKEZMAT-# O testosterone B —
control 30 min KF® testosterone &) ,~ (control 0 min FFMD
testosterone £ — control 30 min FF® testosterone &) X 100

Control 0 min : NADPH % il 2 5 Bi{Z dichloromethane %
MEADZ LT, SEFESELZHO.

Control 30 min : IR EMA T RIS LR Z LIz b 0.
HPLC (Jasco 880-PU, 875-UV) IZEA F D&M THRIE L,
NEEEY B L% AV T testosterone Ea KD, BT
2 ; YMC-Pack ODS-AM (150%X4.6 mm 1. D.), %88 ;

methanol-H,0 (65:35 % L < 13 60:40) . #i# ; 1.0 m¥/min.
R ; UV 254 nm, 0 7 AIREE ;40°C, AR ; 10
L. S. ; p-hydroxybenzoic acid n-hexyl ester, 3 (min) ;
Testosterone ; 7—8, L S.; 15—16.

EBRHERBLUEE

BRI RO FEMFFIT androgen & BEAERNEE
3% Z LI 1940 B4RIC Hamilton i X > THA B 2MZ EN T
W59 Figbht, BEMUANCESEIND & BHARE
TR B2V, BEEINE B testosterone & ¢ 59
5L BUABPEDOFROMIBENELD. EBEY
P, $CIHRELTWDIANEERE TS L2 EEE
T2OAY, testosterone E 595 & BUMHENET LIFD
HEMEINTND. E6IT, BIEHIC Se-reductase 73K
BLTODANCBHERMBIIRE LN ERESN D, &
N o0 BRI &EHIFERE & DHT OFEH D WV
So-reductase IEEPIRSBE LTHD 2 LITHETH D.

BUEBBLEORKBIL, KITBOEM, BEOBD (K
EfL), BREEEOEK TR ETHY, androgen 238853
BZEZEDBEAY (haircycle) DREFICEETS Wb
TS, DEY, RES, BITH, RiE#rse5—
FED haircycle ([ZHE> TR & B &M 0 IR, BHHR
BEIRRPHMOEREL, T2 EADI

—
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TALDHERE S35, Androgen DE A =X L& LT,
1 H D testosterone IXAEAIHARIIC A B & So-reductase |2 & ¥
FAHRISIESRIO DHT ~Ef s D, OB S
DHT 1%, B ® androgen SR LHA L, BaTESE,
BAAREN L CHEAZEBT S ). 2%, androgen D
BBV E > TH S EILIEMARICIE, androgen &
B RAEL * 9, androgen 2MEAT 5 &, BE_EAMIAIC
BB < TGF-B 7 & O HBRIBETER 173 B AT 85 4
MHFT 2RV TRV REFRL, BEOKE
BBl ENH bR Tna W &5z,
androgen IR ABMREERE A TRIEL S E 570, BRIHW L
TRIENEREENEY, BEBLINTEROZ XL
F-REOBREEZSERILEVTE VDR TNS 2,

Table 1

FFDOZ LD BT androgen IEEE AT B HOX, BiES
FBh§ 5 & & bIZ, haircycle DIEFMEEZHER§ 2 2 LB T
EDLETHEN, TOFEMEZRBERERITKDT-.

TIT, BERLROERLE - REFMICEE, 2
WIEHPES - hELR POEMMERE2HEL, BX
DEBRNG, BE - BERMELRABASATHD Z L
2b ‘R, REOEE, BELVIBRNG “BUE,
androgen ODMEEFEL WS BANS B OBFEICHNS
NI, EROBELE»D B otE, EaMiao
FRISTER» D ICER SN b O, ILICIEEES
WGRIR U AEFED 15 OB ENRE in vitro testosterone
So-reductase FEMEREE1F R & HRERICRET L 72,

Inhibitory Effects of 50% Ethanol Extract Solutions from Crude Drugs Used for Treatment of Alopecia and
Ethinylestradiol on In Vitro Testosterone Sa-Reductase Activity

Samples Inhibition
Japanese name Botanical origin Parts used (%)
e Polygonum multiflorum THuNB. Rhizome 574
HEIE Hypericum erectum THUNB. Whole plant body 32.1
wHEiA S Panax japonicus C. A. MEYER Rhizome 31.9
- Swertia japonica MakiNo Whole plant body 7.3
% Ophiopogon japonicus GawL. Tuber 24
EHtF Cyperus tindtorius L. Rhizome 0.3
RAZE Ginkgo biloba L. Leaf -0.2
4 B Achyranthes fauriei LEVEILLE Root -4.4
WAL Rosa rugosa THUNB. var. plena ReGL. Bud 79.0
Ethinylestradiol (final conc.;1 mM) 51.6

The reaction solution contained 50% ethanol extract solution (0.2 ml; all crude drugs (20 g) were extracted with 50% ethanol (100 ml) at room temperature)
obtained from traditional Chinese medicine or 50% ethanol solution (0.2 ml) of various concentrations of test compound: 1.0 mi of Tris-HCI buffer (pH 7.2), 0.3 ml of
testosterone (500 pg/ml in propylene glycol-Tris-HCI buffer (1:1 v/v)), and 1.0 ml of the enzyme solution. The reactions were started by the addition of 0.5 ml of
NADPH (0.77 mg/mi in Tris-HCI buffer). The mixture was incubated at 37°C for 30 min, and the reaction was stopped by addition of 5.0 ml of dichloromethane.
After addition of 0.5 ml of hexyl p-hydroxybenzoate (0.1 mg/ml in methanol, an internal standard (1.S.) for HPLC), the tube was shaken for 10 min and centrifuged at
900 x g for 10 min. The organic layer (4 mi) was transferred to another tube and evaporated to dryness. The residue was dissolved in 5.0 ml of methanol, and an

aliquot of 10 pl was injected into the HPLC system.

Table 2  Inhibitory Effects of 50% Ethanol Extract Solutions from Crude Drugs Used for Treatment of Thermal Burn
on In Vitro Testosterone Sa-Reductase Activity
Samples Inhibition
Japanese name Botanical origin Parts used (%)
BHERR Mpyrica rubra SIEB. et Zucc. Bark 80.7
% B Polygonum bistorta L. Rhizome 58.2
& Salvia miltiorrhiza Bunce Root 22.7
i Scutellaria barbata D. Don. Whole plant body 20.2
Bk Polistes mandarinus SAUSSURE Bechive 9.8
%K Lithospermum throrhizon Sies. et Zucc. Root 85
A Sophora japonica L. Fruit 3.5
TE Senecio scandens Buch.-Ham. Whole plant body 7.5
ESUk: Lobelia chinensis Lour. Whole plant body 4.7
] Cirsium japonica DC. Root 3.8
N Angelica acutiloba Krtagawa Root 2.8
EAB Cervus nippon TEMMINICK Boiled and extracted 23
\ OE Pyrrosia sheareri CHING. Leaf 3.9
ELHE llex pubescens Hoox. Root 0.0

Inhibitory effect of in vitro testosterone Sa-reductase activity was measured according to the method in legend of Table 1.

NI | -El ectronic Library Service



The Japanese Soci ety of Pharnmacognosy

Table 3  Inhibitory Effects of 50% Ethanol Extract Solutions from Crude Drugs Used for Treatment of Benign

Prostatic Hyperplasia on In Vitro Testosterone Sa-Reductase Activity

Samples Inhibition
Japanese name Botanical origin Parts used (%)
HEEH Lygodium japonicum (Truns.) Sw. Spore 68.3
Liway;a Paeonia suffruticosa ANDR. Cortex of root 52.7
EOK Cinnamomum cassia BLUME Cortex 38.4
RS Paeonia lactiflora Parras Root 14.2
FI (4 Carthamus tinctorius L. Flower 9.9
w5 Codonopsis pilosula NANNF. Root 8.1
R B Alisma orientale Juzerczuc Tuber 6.1
RKEBIE Lindera strychnifolia F. ViLLARs Root 4.0
B % Polygonum aviculare L. Whole plant body 2.5
B = Prunus persica Barsch. Seed 2.1
A & Akebia quinata DEcne. Wood 1.4
B % Dianthus chinensis L. Whole plant body 04
H Anemarrhena asphodeloides BUNGE Rhizome -0.3
Bk Cimicifuga simplex WORMsK. Rhizome -1.1
B Citrus unshiu MARKOVICH Peel of fruit -1.6
= Atractylodes japonica Komzum Rhizome -1.8
& Ctris aurantium L. Fruit -2.0
EXRET Vaccaria pyramidata Mebic. Seed 2.0
I Dioscorea japonica THuMB. Rhizome -8.9
& Astragalus membranaceus Bunce Root -10.3
O Platycodon grandiflorum A. DC. Root -10.4
HHTE Plantago asiatica L. Whole plant body -13.8

Inhibitory effect of in vitro testosterone So-reductase activity was measured according to the method in legend of Table 1.

Table 4  Inhibitory Effects of 50% Ethanol Extract Solutions from Crude Drugs Used for Treatment of Dandruff or

Tonic, and Crude Drugs Selected at Random on In Vitro Testosterone Su-Reductase Activity

Samples Inhibition
Japanese name Botanical origin Parts used (%)
Wz Cornus officinalis Sies. et Zucc. Fruit 90.3
HRT Schisandra chinensis BaiLLon Fruit 85.9
& i Spatholobus suberectus Dunn Vine 58.4
wWEHE Psoralea corylifolia L. Fruit 57.1
BN Evodia offisinalis (Dope) Huana. Fruit 25.9
W Zostera marina L. Whole plant body 15.2
BT Rubus chingii Hu Fruit 14.4
FEZ Alpinia oxyphylla Miq. Fruit 12.8
HEARZE Eriobotrya japonica (Tauns.) LinpL. Leaf 10.2
% B Scrophilaria ningpoensis HemsL.. Root 6.2
A Sophora japonica L. Cortex 5.3
HE T Kochia scoparia (L.) ScEMIDT. Fruit 5.1
B ER Stemona japonica (BL.) Miq. Tuber 3.9
& fil Dendrobium nobile LinpL. Stem 3.7
# T Nelumbo mucifera GAertN. Fruit or seed 2.8
£ Benin casa hispida (Truns.) Cogn. Seed 25
B kT Cuscuta shinensis Lam. Root 2.3
#* ot Curcuma zedoaria Rocs. Rhizome 1.6
AEH Acorus gramineus SOLAND. Rhizome 0.9
Bt EE Oldenlandia diffusa (WiLLD.) Roxs. Whole plant body 0.3
* B Miscanthus sinensis L. Root 0.1
= *# Sparganim stoloniferum Bucs.-Ham. Tuber -1.3
w % Glehnia littoralis F. Scavapr. Root -1.6
E Polygonatum odoratum (MiiL.) Druce Rhizome -1.9
HFEE Trigonella foenum-graecum L. Seed -1.9
e+ Lycium chinense MiLL. Fruit -2.1
H Senecio scandens Buch.-Ham. Seed -23
JIE ey Dipsacus asper WALL. Root 2.4
THAE Taraxacum mongolicum Hanp.-Mazz. Root 2.5
il Curculigo orchioides GAEDTN. Rhizome -2.9
KIE#m Trichosanthes kirilowii Maxm. Root -5.1

Inhibitory effect of in vitro testosterone Sa-reductase activity was measured according to the method in legend of Table 1.
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ER, ‘R OO ET ST OVT 50%
ethanol #IHIHE D in vitro testosterone So-reductase fEFHE
ERZEREFT L. TORRIT Table 1 IZRL7ZZEL, @
B BT 57.4%DMES T So-reductase 75 % FLET 5 /B
BRI SN2, WNTHEE, MHASICHEEEMEDR
ROz, ME BB IR WmsfERIZE-S<
EIEEEHLEEE Y ACBIT2ERIERAPRE SN
Tw2aH Y, SEZOERABEFOOLESELT
Sa-reductase &M DA E N FER &7z, TROBFEHNICH
androgen fEAZ B & L TEA IR TV AHILIET
79.0%DPREFE R LT, BHERIED ethinylestradiol (2
i 1mM ORET 51.6%DMEFMEN R I h 7.

“BE” DIRFIC AV bz A 3K 14 FEIZOV VT Table
IR LT T &<, BIBRIT 80.7%, WUW\VTHEEIT 58.2%

DFRER T So-reductase [EMH: #HET 2 1/EAN R &z,

R, HEEHIC L EEREIRO bk,

“WERR” DB BTz A3 22 FEIZ-D\ Tt Table
JWRLEZEL, RN, HAHRIC Sa-reductase IHEHED
FREEHA A s, ZOEERIIZNEIN 683, 52.7%
ThoTc. ROTER, AL EOERBRD b

“IB” OHEEOMBEIEE LTHVG DN ARKD L OVE
PEBIRIR U= 331 FIZ OV T Table 4 ISR LI T8
<, BHELLTHWLNZEERTH D ILESE, T%T
IZFIEN 903, 85.9%DIRVIEEREAMN AL SN, K
WCHBIMEE, BRI HEEHENRD 5.

IRIZ, Table 1 25 4 (X BV THV Sa-reductase {EMEHE
ER %R LIZ AR O T ICs EER BT 720 50%
ethanol =X XZFHRL, FEEROTF AFEL 1C5H%E
Table 5 {2779, FBRFITHBIM L D $ 98V Sa-reductase 1&
HEEEERBEO S,

Table 5  1Cs, Values of Inhibitory Effects 50% Ethanol
Extracts from Crude Drugs on In Vitro Testosterone
Sa-Reductase Activity

Samples Yield of extract (%) 1C5o (mg/ml)
L 30.2 0.8
8 M g 11.4 1.3
% B 11.2 14
HEEHY 72 1.6
wWElE 14.8 1.6
0521958 20.4 1.7
HiZess 40.7 2.8
L gid 20.4 3.1
g via 16.3 1.3

ULDfFR», HREVEERL BNICHER SIS
SWMHEHER 2R T25ME R, KEOHERICAVWLNT
MR, 22, ANLIRIEREDOIRRICAV OB,
PR, T OMBERIRR U IUZER, HKKF, Bl
i, #ENR LD 50% ethanol #IHKIZ Sa-reductase DIE
HEAETLIERAPRALEN, I OICHET, WEHED
SO I TR O F EACHL androgen fEA % BBYIZ
BCERE SN T ABBIEICE S ERLRBYT.. Zhbd
AEIIIDHT BFEHKT 2 BHERBREDOIBRICEN R EER
MELUTLATE DFRRENTBRIND. 2B, Bi#EK
B L OWEER O androgen IEMEIZEE-3 < in vivo BEHR
& Sa-reductase TEHEFLEE AR IC OV CIBRICHRE 1
LT3,

4B, EEROREFHERE, HD5WITPEY - hEEF
DFEWHFE N ORBIZE T IHEELEET D LITLY
BRESNIAROPNL, BHRRBICEAFRATES
FREMED B DEEN RSN, THOEED in vivo
EBPRICOVTIISERORFRETH .
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