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Pharmacognostical studies on Yinchenhao
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This paper gives a review of studies on Yinchenhao (Bi#k#) concerning historical, morphological, chemical and
biological aspects. By examination of description in Bencao (), it is presumed that the shrubby Artemisia plant just
like A. capillaris has been used for Yinchenhao since Liuchao (A#)) in China. Sources of commercial Yinchenhao
which are used in Japan and Korea, and also Beiyinchen (ALE&i#k)in China, were identified from morphological obser-
vation. For consideration of quality of Yinchenhao, seasonal variations of the contents of five constituents (scoparone,
capillarisin, capillene, capillin, capillarin) in 4. capillaris are described. The effects of four commercial materials of
Yinchenhao in Japan, Korea and China, and 14 chemical constituents contained in A. capillaris on biliary excretion in

rats are summarized.

Key words Artemisia capillaris, bile secretion, capillarisin, choleretic activity, scoparone, Yinchenhao.

B E AR O & 5 ERORBICNT 2 HE L &4,
BETH R BHEEEECHEASHICEA S, FIlE, H%,
FMRFEOEDAMFH L THOONIZERLHEED—DTH 5,
PEESORERIIE L, BANEbE b EhEL OEEREI ML
bOTH B, BAETIAE, hE BECTZLATHhRL -
rEEOLDMBHVSNTVS, ZOEBRYE LT, BA
TiEH 7 53 EF Artemisia capillaris THUNB. O {bFE% 4
BE (KT, BAERNPEZHICHESKLEL, TEES
L UBEEOTIE S OEES I L TIIhEFEERN, HEE
P L L, ABYERZICBL THEREEHE—d 5,) &L
THWARDMEHRE L > TWED, —FEEb L LWiliGRbAs
tvoht, FETREEBEE LT A. capillaris THUNB.,
A. frigida WILLD. 7 & OFEOYEMPHV N TED, %
oMtk E - R3tEFEEHLTYVHobOBHVWLNT
WA, ¥, BETRARLS NS EEHELMICEL -
R EbDRTVE, ChOoDREBEMAEL, AEX
BRORESFH I ZER G ED THIEIT 5 C & SHERE BT 28
ROREAWSHELEEbN S,

F7, PESEHEOELL VI LS, H ST
fERic>WTEHS N, EEEOFEHTREASWICEET S
WELKEBENTEY, ZOMFEE T 5 REEH
BEOHE LA LN D, [LERSITD WV TIRAEH S IMEESE
HORSY%13 LD ZE OB 15 EBREEx N, BEEED
SBEAEEZBBEANS, TOEERDOEHEHIIOVWTH
BEtahTVWb, INOHEEEICET 2#EMEICOVT, F
oo RER A LI LTI IclERT 5,

I. BEEOREICDONT

1) XEXHOBE

Bk S OFERMERICO WTIE, MR BEHEEOH
TEREN TV, EHSRFESERE SICFHICRITEMNA
ATETHD, TITREOWELILRT %,

P E I THEARERZIY o LRiiciE@ashi-EY T, %
OFRH S A 201 THEAEZERIY o [ 450017,
LEEMERM, ELXALE, BXE] (BEHcH D, &5
WP TER L - THIC, ZERARRT, BXEZX S, &
WHEREICIZ L B,

COEENEDLSIBOEDTH -1 EMB TN, IME
EhoRESNLVY, THFEARE]Y OBE O [F{E5%E
BT (FREEOTFICUTHAI V) OEEELHD, T
DEETEL Artemisia cina THED E VLN TVWB I &M D,
EEL ArtemisicBE 3 F Ao D EEZL SN B,
T, [BEALRH] L0 HIED S FERROEY TH S &
#el X, A. capillaris THUNB.,, D F 23 ZHICEPO &
OTHBAFEMNREVEEZ SN B,

BT, EAOMR EUEFEmMETH] GEEEEI
PUTHEEHRAYV) &b, TREHREIY < [HEEk--- o
B, BW, BEAAR, BERHEmA] (H-BHE VA
b, HIZHL, ZERTHILT, HKHEP OEZ B)
FEHEINTVWARI EHMS, ZoEROBEES ML EDOEL
TW3bDELLbDEELN SN, EOESHVWELTW
50T, A. capillaris UAOHEYISHVWONIDTHA S,
RiRicts b &, TBEARDD 1o [45XEEHIER P PasE ]
SINEFICTACEEOEE TCREYL) by, EHO
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BEBE S D - 12 T E b B, RICH T 2 EAREDLH D
5, BFAOHEBKICOEEPBENTRILLTWA LS ThH 3,
A TENEEE | & [TIEREER] 0 2K (Fig. 1) %
B/, THES - -OFVEES=H, LEEMERM,
IMTEETKRIER, EREBLAE, EEFRIOEMARE, -
o, S, QULERXEENE, EAREHROR
ZEHME, OMMNE—E &aE TMIESHYTE.L &
BE OBV EIZATOE AT, EFS5CTEEM
P LE->TWT, EEIRTV, BfKICE 3 EEidHh 35
XRBEAEZETCHRET, BICRBEL SHELAA T, o0
HSihrEEE VD, OIERICS—HBOEE,S 5, &
BAELS, BIMTEAR, BULZEMEENTES, OF
Micb—FEEEELHINIELD 2, EEHCUTECETIZ
HWo) &Rl ins, MADERADHESIVT (@B
B N RO E S, ERMmEE, - ©EAE
EMUREEmA, SR, SESE, kH¥E, BXE5E
BER | (LN O@QR T RUGIti cR W3 ERE T,
BRI ERIZAV, - OIETHWVS bDIREEMN T
THREHBEICHUTRKELSGIZER, FXbmHTL, BKiZ
HE, BciENERELSTS,) &L, Hio T5REG
TR LB BR AR R AR /D%h,  TLRS LB Bk S SR i
W (SRARCETTHO S ILER*BILRFREET 5 &

Fig. 1. Yinchenhao in "Zhongxiu zhenghe jingshizhenglei beiyongbenzao”

BBk O R

B S ISR NEG Ve (LR D 1LIESEE (3B EINE 18T 5 0
ELZBhTOVE,) tixTVw3, (D~ODIEESREES
DA

MM EEECTEFGE, TERIIHREREET, BN
SHRAREE, " T ArREEES, [LREIELORHMR
THd, i, HiEd MBEERHEARKID 1< [B5EE /&
AFHEUER, LAFTHEUSE, BTN LHEE]
(BEE MAOABHVEOREFEICMUTV S, LHDA
BHWLDOREEICUS, BRI LHEELLEST3,)
EELTVE, DT EhSHEDIC E LB &It
HEImARTHV N 2 RROBEEBENH -2 &S
»hbh, AEDOGD (O, @, @) |3 Artemisia BHEY)
Tho, ERETHVSATVWA LD EFL C ABIFLS
EZZiohb,

—k, RECBTAIMEOEE (@, ®) RREHALE
FHBUT, FEBHELEVS oy vHICET 200
LBbh, TEFEEOMNKIZ Origanum vulgare L. 108
PULTWEO, ThEEID i< bIEREESRETETHL
SN TWSEIEEE O. vulgare LICEBILTWA EELT
WHZENS, RRLIRBEETTIO2EHO DMK
NTEXLIEDDLh B,

R T O E OGRS JRELS Vo8, TARE
AMELD OFLEHEPLKIE 3 £ F (Artemisia) BO LD EEZ S
h, TEHRAEMEIY icidh 7353+ (A cepillaris) H
HFToHhTWVAB,

mEic 3 & TARERIY o MHEH &, —@Emn
BHELELWRER ] FERIC3 " EEb Y, —BIEIEIML
FEOL I L GDIIMAEE L L DT 5,) Lid&h, HL»
THREEE VI ZRBEREN, HEREZENRTVRV, B
ZoKBEREFBLLDOBHVENE LI -2 bDEE
bh b, '

HESORERECEB L LABMIc W TORELE S 5
L, BAD MEFHIY id TEBMLA] &L, TRE
IR wcid THHAKRIMER] LitshTwalens, &
CBYIED SHRKEAD & R L 7. ot E# 4 w72 C
Ebh b, 20R, BREEE->TEEHAVIELELD
DOW bH3h, BROLSCTHEHPLHELHAVE L
AEEFEYL S,

BEBEEDENIT >\ TId, THERERE] I (kS
TREE, R, K, B, &6, TBEHE b (@S
e, MEAK], BREEZ, KRB (@HBORYE, /MEAF
i L, #HBERE, KBEEE3,) Litsh, &5k
S TMEARREE] © [HES- HAESER (8
PR LB ATRET 5DICHVE) ERNTWE, &
fo, REOEFEE VDN S TEERD? CEHEE TREHMRK,

{BEEA I G IRT - - B AR BAE, GLHEY, HES
BEZH A=, HEEEAE BT ruw K#E-m 6=
BReeo | (BREAMR, e 2 FBRICAM B TIERICIZFFDIL seedD
BREBBENICH Y, BHKTEBLS, EHESELSC
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NEEBTUH Z+=, ) 1, T&EERIY C3BEER
EHEVHIUEDHY, WFRAHEEBEICHVWAAGEEINT
W3, TD2HICEASNI OB O AEKRLE, Bl
DEBWTH S L, WHOBINILINZORIEESEIZTTH
D, ThODI EhOHEBEEREEL SRHEBRICE -5
BHEHOBERE L THV LN TW b0 LRI N D,
E5ic, ERUZOBROESREFICS, HEHOREICHY
ZMARICHESERA L bonEE s TsY,
O FERIEHICHVONTE LI EAHLLTH b,
LirL, R0 &Y, RRICIIESSRE IO R
OHEFESGHVSN, ZOREREHOKRER&RREY, [
HihoE, WBEFRE, FIT, TRERSK, LR R, BYER
Hl (hEsml, BELEX, TEHL, KEO#REYD
<ot WEL, BEFIL, HBEETOIEICHWS,)
Lilah, B, RITEE, BE PUEHEL LTV,
2) higROEFEEY

(D BAER

BASM AT L -iREEE A5 &, 1ZEAEWEAEE
MEOER, LXEBOENRALLLDTH -, TH
55 hic 3 = FBEMOIETET, FUEEEKEOTE
MW EmSHysaeFEHobo LB, T O
ftomE/NMEDEREERZhEn L CHEUL TV A, BE&
I & - TRAMEDIEER B IC stk IhE % b DEEED
ZHBALTWS Z Ebr-t GHER, Fig. D.W
T, "7 33EXEHDOA T 53 EF (A capillaris THUNB.),
Nz 3EF (A scoparia WALDT. et KITAB.), A b33 £+
(A. japonica THUNB.), -~<# F 3 3£ ¥ (A. japonica
THUNB. subsp. littoricola KITAM.) O BEIE & RGO ITERE
AU 2SR, TGS miE I WE»H 5 b4 ba 3
EFENTA P IEFORMEBIC—HL, TDOMOEDEH
7saeXinvaeFI-HLILY, hvsaeFLnv

IEXFORERBO TILHEHULTEBY, 5FTORETIE .

BiE BB EARE C (INL5~2.0mm), ZHEAETH 5D ICxt
LT, %&REMEMNEL Q0~15mm), 1FLEFEE
FHEEENTVS, 22T, MECEES W AREHIOE
PIERELL, ZOREALELE A, BLORE S 3HE
HLTHO (Fig. O, §XTHE®T vIEFEINT I
FIEFXFOERO|OFICAD, ZEEXFITELWI LD
hot, RAV EIhosoPoLEEiEHEL, A
scoparia |3 2n=18 T, A. capillaris Dz hic—¥, L, 2 —
oy NED A. scoparia (2n=16) IL—B LW En b, D
HENCIE A, scoparia REAELEVO TRV » & B E R
HLTW3, 7, dEK® 1, 77 H =2 % D Artemisia
spp. ZRET LT, JEEEEAICHELIL 2 A, scoparia & A.
capillaris H3FK A. campestris L. ® & & 128 5401 5 AHE
AL TS, TNO6DTELEEBILGDES L, BED
LI ABRKEOHYITIE A. scoparia & A. capillaris %X
B4, A. capillarisBEE LTHOE D OBEHLEEZDS
Nbd, 1, #1753 TFEA b33 EFOBEMEOXTIRE
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Fig. 2. Various floral parts of "inchinko" marketed in Japan
Explanation of Figures
(1~40: head of type A of "inchinko"]
1: head (X4.8), 2: involucral scales (X4.8), 3: disk flowers (¥) (X6),
4: ray flower (%) (X6), 5: achene (X6), (6~23: disk flower) 6: pistil
(X 30), 7: part of pistil (X 150), 8: vascular bundles in corolla (X9),
9~11: surface view of corolla (X 120), 12~15: transverse sections of disk
flower (X 30), 16: transverse section of the bud (< 30), 17: a lobe of co-
rolla in section 12 (X 120), 18: lower part of corolla in section 14 (X
120), 19: glandular hair (X 120), (20~30: stamen) 20: whole stamen
(X 7.2), 21: upper part (X 120), 22: lower part (X 120), 23: transverse
section of a filament (X 120), 24~26: surface view of corolla and ovary
(X120), 27~29 transverse section of ray flower (X30), 30: part of sec-
tion 29 (X 120), 31: transverse section of achene (X 30), 32: part of sec-
tion 31 (X 120), 33~34: surface view of involucral scale (outer one)
(X 120), 35: transverse section of a involucral scale (outer one) (X30),
36: midrib of section 35 ( X 120), 37: marginal part of section 35 (X
120), 38: transverse section of involucral scale (inner one) (X 30),
39: midrib of section 38 (X 120), 40: vascular bundle in involucral scale.
(41~51: head of type B of "inchinko")
41: head (X 6), 42: involucral scale (X 6), 43: disk flower (X 6), 44: ray
flower ( X 6), 45~49: transverse section of disk flower (X 30), 49: lobe
of corolla in section 45 (X 90), 50: longtudinal section of the lobe (X
90), 51: hair on involucral scale (X 120).
(reprinted from reference 14: Syoyakugaku Zasshi 28, 142)
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U7 BRSSO SN B O FERE A BB T2 &, #
b33 EFTRPLIEORZEOYIADERE T TN ED
BB LESRN, #7573 FTELLZOEHIIEDS
ne, CoRWEBREEEXATAIRELLEETHE L
B - 1d,

PEoz&hs, HAEREG@EREBVATS3EXD
GETE (ILFE) THBM, 4+ a3 eXDEEMNEALZ D
bHoIcEBHOMER S I,

(2) tEEHE

FhETIIEERE & LT, A. scoparia WALDT. et KITAB.
B LU A. capillaris THUNB.OYTE 2 WV 305, Hihick -
T3 A. frigida WILLD., A. gmelinii WEB. ex STECHM., A.
anethoides WATLF., A. haichoensis CHANG.7S & DEHHT b 43
B e LTHVW B LR aNTWVWEY, RAICHREE DTS
(FEBLUEIL 2AFLTCZOEELEET &, KH
DREOHIRDS S 7 5 2 X A, capillaris THUNB. DK
W= 20, LEUBLZNREDLELZERO LD

Fig. 3. Head sizes of 4. capillaris according to geographical locations

collected at:

A: Shiga Pref., Akasakamura (G. Murata, Sept.6, 1964, KYO)

C: Hiroshima Pref., Otyomura (Shimada, Oct. 1, 1927, KYO)

E: Kyoto Pref., Fukuchiyama

G: Fukuoka Pref., Mt. Kawaradake
1: Aomori Pref., Hachinohe
5: Hyogo Pref., Mt. Rokko 6: Hyogo Pref., Takarazuka
9: Toyama Pref., Iwasehama 10: Shiga Pref., Hira

13: Saga Pref., Karatsu (A-G: A.scoparia, 1-13: A. capillaris)

(reprinted from reference 16: Sydyakugaku Zasshi 28, 146)

2: Kanagawa Pref., Hiratsuka

11: Kyoto Pref., Tangokizu

bW oI, MEROEFMEYIC OV T oML, #
LREREZREONT, H~5 ) THOFREENZEEFD &
DREELOFHINBZ I Eh 5, SBRZTOBRNBMKRELERD
—D2TH 5%,

HERORBEAZE L LT, RitsLUvdEEmRcE, Ll
BRELRBTEBFELFENZ 0D 5, THEOREE b
DHFE L L TR Origanum vulgare L.2%), Mosla scabra
THUNB.?®),  Phtheirospermum japonica (THUNB.) KANITZ.209),
Siphonostegia chinensis BENTH.2d), Monochasma savatiert
FRANCH.29 @ 5 M EHI TV 34, TIEROEELE
BLkLlhd, ZORFEEYII1IELEZ 5N, Origanum
vulgare L. I TX S EHMYL TV, Origanum BHEY)
WBHAE L, BEIK O. vulgare L. 1212 1 EHTHE N T
WBDT, [EMEYIEAR LS L ONBES L CREEE
D WTHERET LR, MEIMEMichizd K —HKL
fol & o, ILHEBEOREMY % O. vulgare L. LREIE L

fz2n,

B: Mie Pref., Mt. Kasatori (Fukuoka, Oct. 13, 1963, KYO)
D: Ehime Pref., Uwazima (Y. Namura, Sept. 26, 1963, KYO)
F: Mie Pref., Kumano

3: Wakayama Pref., Tonda
7: Nagano Pref., Matsumoto

4: Wakayama Pref., Saigasaki
8: Toyama Pref., Zintsugawa
12: Yamaguchi Pref., Nagato
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(3) BEEFEB

BETHVWORZEESE LT}, 172EF A wayo-
mogi KITAM. ¥ 7 5 Yok x4 73 %FF A sacrorum
subsp. manshurica KITAM. (=A. gmelini STECHMAN) T &
BEERTVRD W, REFMBHESA SN D
T, TEREEATF L TR L o, BETIE O 3HETER D
YO AR L-b0T, BE,rL 28ROz R
WY EHEE s oo T, BEICHMT 5 138D 3 € FEEY
(A. iwayomogi KITAM., A. sacrorum subsp. manshurica
KiTAM., A. princeps Pamp., A. feddei LEV. et VAN., A.
stolonifera (MAX.) KOMAR., A. montana (NAKAI) Pawmp.,
A. annua L., A. apiacea HANCE, A. fukudo MAKINO, A.
keiskeana MIQ., A. japonica THUNB. subsp. [littoricola
KiTAM., A. capillaris THUNB.) & HBReaT L 7ciER, G
OKBIZA 7 IEFII—HL, A raaEFORALL
FRbH B ENHELMEL - W, Bk, LW 3&EE
AT A3 EXEMYE LT 8EEED TV AL, ki
o BFRELUAOEYICETHEREB oD LVEREO DRI
W EhS, BEEHEKOEFEY A Lido 2 MEEEEN
126

I. {LZEHRSDOENEE

HEERORBHEM TH S0 7 5 3 XSRS E L TH,
HE2) 53 6,7-dimethylescuretin(=scoparone) % i@ L 7214,
FieKmEoBER s, 5, BEHES I capillene?®,
capillin??, capillarin?® KX &7 7 5 3 T FITERLEEDOEF
EEHSHITL, S5IERSD 3#H 71T o-methoxycapi-
llene, norcapillene, neocapillene, % BB U 72 352 D EL

%
1.51

0.5

Jan. Mar. July Sept.
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MBS ZFEL TV 5,

LA ORKS & LT, /NE S0 BRIEIERHOH 54 7
5 3 e ¥ OERMS & LT capillarisin 38 & UBE/LEY %
BEEL, X oicdb)Il 58D [IPHBE O RIRER Y & BRRET L T,
FIREFEF D\ capillartemisin A, B #8&E Lo, 7o, #
5 IEED S M FPHFOBES & LT, rhamnocitrin
BEDTSKYEREL TV,

Ao S5aEFOFBIEMR%E S DS, scoparone &
capillarisin IZ> W TR TLC ¥ v ¥ b 2 b ) — ik, &K
hruo< b5 74— (HPLO®, GC-MS¥ 2 &2 HWi
TEEBEICLD, ZORNEEOFHEHIRESI N TV S,
EEHEOIBEBOREAEREADS LTR, Tho 2Kke
(scoparone, capillarisin) 23 Tk, 7753 EFIF
FWI1SEYSY capillene, capillin, capillarin O & & & € THI
ZONEFLVEEL, FIE 2O TRPOEEICL 55
BHEE, BREIKDCODVTEHFI R 707 57 4 —
(GLO) It & 2 EBEZHREL, 7735 aeFR{H A
B S B OFEHIEH E T L 729,

H7 5 3EFISEEEYTHLT LS TEHRELEL
0T, ERENTEKRL 2 2EBROR EEIc oW TRET L
tzo YIRS OERIILE, XL BICHALS 8 BITrIT,
ELCEML, £ 9 ALSI10B I CEEIEML 12,
Zh 5EE D scoparone, capillarisin, capillene, capillin,
B & U capillarin D EFEOEL % Fig. 4-TKRT %,
scoparone (313 & A EMTELICE T, ETIE 9 Hi20.025%
T, IR L»EETNH -, scoparone DEESEIZE
FEZEERIZIAN1ILAY ERbEL, TOBRIEITEDL
tzo capillarisin ($5EfETI3 9 Itk b EEERNE (1.05%),
% D% 13 scoparone & GIREICHEAD Lz —7, capillarisin

%

0.2

0.1

0 T T T T

July Sept. Nov.

Fig. 4. Concentrations of scoparone and capillarisin in flower head, leaf Fig. 5. Concentrations of capillene, capillin and capillarin in flower head

and stem

O===0, scoparone (fiower head); ®——®_ capillarisin (leaf); ®---'®,
capillarisin (flower head); A——A, capillarisin (stem).

(reprinted from reference 35: Sydyakugaku Zasshi 37, 201)

06— capillene; O—0O, capillin; 2——4, capillarin.
(reprinted from reference 35: Sydyakugaku Zasshi 37, 201)
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0.06+

0.04+

0.02-

0 —&7

Jan.

T T T T

Mar. May

T T

T T T
July Sept. Nov.

Fig. 6. Concentrations of capillene, capillin and capillarin in leaf
®, capillene; O, capillin; &, capillarin.
(reprinted from reference 35: Sydyakugaku Zasshi 37, 201)

%
0.034

0.02 4

0.0} 1

July Sept. Nov.

Fig. 7. Concentrations of Capillene, Capillin, Capillarin and Capillarisin in
Stem.
®—@, capillene; O—O0, capillin; &——A4, capillarin; @ --®_ capillarisin.
(reprinted from reference 35: Sydyakugaku Zasshi 37, 201)

B1~3 0B EFRHBENLEL - 2A, 5 AoEIC 3R
Sh, zokELT, SHICEEREERSE (9 HDED
SHEFICEVE 1% I&EL, LBEDL,

scoparone & capillarisinE{EIC BT 2 EHRII I AN S
OANEFLET LY, BHIEhDZ0 5 0 Ot s
BEHBET 2L REFRLETHE s, DI EDLS, TNS
2Bk 9 AL EAIE D ST HE L co Tk <, BEfEOE
ESEMLALIEICL3bDEEZ NS, £/, BBIEEHR
2, /ME, MERIC T ERE D OSEERNES B L,
capillarisinid/NMEIC d R & h g, RE & /NEFICRIERE
&f &h, —Fscoparoneid/NMEICOAFBEEICEEH,
OIALITIFIE E A ETEE LV E WD BB BE £ RS
T EMbr - T,

BT S3EFOHERNSKEMEKS Td B capillene,

RS O L FEAHTR

capillin, capillarin (% scoparone & capillarisin & » & H
EBEOD, 1FEREHIcEEh TV, BB 5C
NS 3IWNOEHRIIAKRLELS, ETRT~8 IR
mEith, ETRTHEI0HREVEETL 72,

scoparone & capillarisin B4 % i & 5> LZEFHic o
WTIRESH®, BEED, BLUOMKS® bMELTED,
INSOBRSEEEDE 8-9 AMFEEEE LTEL TV S
EBERZONTWVWS, Hig, 1 & 3 HDEITIZ scoparone
& capillarisin B & 19", capillene, capillin, capillarin
bBOTEBEPENC L0 5, MEROL I ITIN LD
DHRHEVEFTNTORVELEFEEORERP LT L
BETHBEELOND,

M. FENICET SR

1) FBEYEA

PEAERFRIAR & LT, ¥ 1318904z, BBk EER
EASAMBEHICEN TS S EME LTV S0, EEEN
RELTE, BN mA 2Ly 4 FICHBEKRRERS
L, ZoRMABER, BELLEL Siedd 2EHER L
DWHRYIT, TOKBRBEBLUAN 75 3EFhoBERME
ks (Ahs144—145°C) 3, BA S fEHWEIIER © &
5T ERBDI,

/2, EToW i, HEOEEMS TH 3 6,7-dimethyle-
sculetin (scoparone) DFIFEfEM > W THZ L, % DBEE
IS WEEIIERE 5 5, OB OFBEES EHEEL 72
h, Z Dk, /NE 530 (3 scoparone & ¥ W REAS e D
fER %2 RIYE & LT capillarisin BB L, FHicdb)i| 580
REBEOFIER S A BB L, H¥HY capillartemisin A, B
ZHEE L, Z1 53 scoparone % capillarisin & © &3 jH
HRWMERDS 2 EBEL TV 3,

Fr, DEAECHVONAMEAERKICIE, FIRERSE LT
chlorogenic acid*?, choline®?, caffeic acid%?’, p-oxyaceto-
phenone®®, #EFEREE (A. messer-shmidtiana BESS. var.
viridis BESS.) 7 5 13, esculetin methylether®® 2545 X f
TWa,

DL ICHBESDORIBRS DV THEA RS BHEE s
TW3A, EHEOFMEERICLSNOEINKESESLT
WEBEH SIS BT, e FBEBUKBR OFERE T 7
WA S L2 o= MK D SE (6 9HE) L, BEEEK
Bl L ORDEIC>E, 55 MIxtd 2084 e EH
Lo, ILRENSBEREICE TN L5 ONMEITE %
1778 - 7249,

PEE OFIREIEA ICE 9 5 LiC 6 NEIDHS OfRE % ks
1B, Ty bAOREEEESEE L OHEBKAK E b
JREIERE 2 g Pic BTN A ENEICRE L THE L, Bl
T F VYO 6 pE O, capillartemisin B, artepillin
A, C%E&8H T 54%HE, scoparcne # &L 48, scopoletin %
BUNEDNRICEWVERB R S hichs, Bl FViliHEo
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inchinko
300g
extd. with hot water extd. with Et,0
I
H,0 layer residue Et,0 ext.
(ACO!)
extd. with EtOAc steam distillation
I I .
H,0 layer EtOAc ext. capillin
(ACO03) 6.7g capillene
(Ac02)
chromat. with SiO,
| I I I I |
ACI0 AC20 AC30 AC40 ACS50 ACG60
0.039g 1.258 0.34g 0.31g 0.27¢g 2.83g
capillarin scoparone scopoletin cirsimaritin capillarisin capillartemisin B
isoscopoletin capillarisin-7-

methyl ether

artepillin A
artepillin C

Fig. 8. Isolation of twelve compounds from the crude drug "inchinko" (4. capillaris Tuuns.)

N CH:’CEC_CH:,
o)

o

7. R=H

R
1l
@-C—(C!:C)Z—CW,

11:R=0
12 . R=H,

Fig. 9. Structures of test compounds

(reprinted from reference 45: Chem. Pharm. Bull. 36, 770)

BYH!
R'O 0"70

2 : RmCH,, R'=CH,
3 :R=CH,, R'=H
4 : R=H, R'=CH,

6
R
~ —
OH
|
9: R=OH
10 : R=H

14

1. capillarin; 2. scoparone; 3. scoporetin; 4. isoscoporetin; 5. capillarisin-7-methylether; 6. cirsimaritin; 7. capillarisin; 8. artepillin A;

9. capillartemisin B1; 10. artepillin C; 11. capillin; 12. capillene; 13. p-hydroxyacetophenone; 14. chlorogenic acid
(reprinted from reference 45: Chem. Pharm. Bull. 36, 770)
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RHICIIER B R S 1visds - 72 (Table Do

g, BEBEKAED» S BB L 221285 (scoparone,
capillarisin, capillartemisin B, scoporetin, isoscoporetin,
capillarin, capillin, capillene, capillarisin-7-methylether,
cirsimaritin, artepillin A, Artepillin C) 8 & B O FJjH
& LTHE XN TV A, chlorogenic acid, p-hydroxya-
cetophenone 75 i 2V T, 50mg/kg O U5 &l
SWEMEREEBERST L, Tol2iksa oD b,
scopoletin, capillartemisin B, artepillin C {2, X8 & L7
dehydrocholic acid & [FIZ & 7o id 2 Pl E oS THEWIEH-S>
WENMER 2 /R L, T Ofth scoparone, capillarisin, isosco-
poletin, capillene, artepillin A IZ b PPRFVREAESLHFEN
UPENWER D8 S iz, £ 72, p-hydroxyacetophenone
I S HRD THOIHA- S IMEIIER S R S fv7c A, chlorogenic
acid IZi3 Z DERIZEED SN s -t (Table ID%),

BB & H K5 ®— capillarisin (3 scoparone & ¥ &FfH
fEH Gov) OBWEHRYIE S L TlRES NN, AFEDE
BiERn o, Dl & 6T 2I8BNES T3, scoparone &
DSBS ICERMEV EHES N, WES® &EESRE
REMELTV 3,

F1o, HROBBHAIETH 2R, EEERKL LU
BB (CLBEE) i SIS WMSIIER S 2 wWbhTWw b

DT, INSDI P/ —NHHEPIC > VL TIHEHSWICT 3
fERZEB LI A, BAERE, HEEFERNE B

B E O 4 R F MBS

W IIPER 538 ST hs, 4REEBE & LBEBEIC 13 2 DfER G
Rontip-r®, MEEOMBERKS VWb B p-
oxyacetophenone 12 (B WABH Y IMMER BB D LD T
(chlorogenic acid (213 % DIERA %R TE 5 h - 72), FlIE
TEHZRTIRERE b H S LRBFETHA I, Z0LENH
FEERIEE X B,

E5ic, HAEHEKICEA P332 ¥ORALHY, HE
TRA7 73 EF¥UNOEKGHZE0DNEDT, #73
IEFE2BUCHAD 3 = FEMYIEOTEMIZ>W TS,
HRWctd 2Ef% L o~NER, 10B0->5, #v353
¥ (A. capillaris), 7175 =v Y v (A. apiacea HANCE),
2v=vYv (A annual.)), 3 EF (A, princeps PaMP.),
b x 3 € F (A feddei LAv. et VAN, 4 7 3 =¥ (A,
iwayomogi KITAM.), 4 X 3 & ¥ (A. keiskeana MI1Q.), t
oy 2 3 EF (A stolonifera (Max.) KOMAR.) I i35
HRICEESEHSWBEIERPED Sh e, #ba3x
¥ (A. japonica THUNB.), ¥ v 3 ¥ (A. stelleriana BESS)
IKIZZ DIERRERD S i b » 1247,

(REHREE s 2 1EH)

ek OBEEE BT 2 RRBIERH OME F 5B R D IRH-S i
BLEERSBEEZREEICLZ6D0THY, BHSWICEER
FEI A - TV BIBHEE P 2 OO IEH ARSI D L T IR
ENTWEh T, 2 TERAR, BHEKIARBLUZ0E
B4 TdH % scoparone, capillarisin, capillarin, capillin

Table 1. Effects of Artemisia capillaris Extract and Its Fractions on Bile Flow in Rats

. No. of Time after administration (min)
Extract or fraction dose )

rats —30—0 0—30 30—60 60—90 90—120 120—150

Control (gum arabic) 6 0.90£0.05» 0.8610.04 0.921+0.04 0.92£0.04 0.86£0.04 0.840.04
(96)° (103) (103) (97 (95)

ACO1 3ml of extract/rat 3 0.840.06 1.040.09 1.04£0.08 0.90£0.08 0.92+0.08 0.860.01
(=2g of "inchinko"/rat)" (126) (124) (108) (110) (104)
ACO02 48mg/rat 2 0.85 0.79 0.85 0.81 0.82 0.82
(=2g of "inchinko"/rat) (94)° (100) o7 (98) (98)

ACO02 96mg/rat 4 0.85£0.06 1.451+0.129 1.380.089 1.1220.039 1.02+0.04 0.90£0.06
(=4g of "inchinko"/rat) (170)9 (163)°) (133)0) (120 (107)
ACO03 410mg/rat 2 0.77 0.73 0.75 0.77 0.81 0.75
(=2g of "inchinko"/rat) (96) (98) (100) (106) (98)
ACO03 820mg/rat 2 0.77 0.77 0.82 0.84 0.87 0.83
(=4g of "inchinko"/rat) (100) (107) (108) (113) (107)

AC02-20 22mg/rat 3 0.79£0.07 1.07£0.07¢ 0.97£0.08 0.881£0.07 0.82£0.05 0.79£0.04
(135) (123) a1 (104) (100)

AC02-30 5.7mg/rat 3 0.83+0.08 1.01%0.07 0.921+0.10 0.8610.09 0.82£0.10 0.85%0.08
(122) a1 (104) (99) (102)

AC02-40 5.4mg/rat 3 0.93%0.13 1.051+0.08 0.941+0.06 0.8470.03 0.8310.05 0.83£0.06
(113) (101) (90) (89) (89)

ACO02-50 4.7mg/rat 3 0.760.03 0.88£0.019 0.86+0.02 0.83£0.04 0.90%0.07 0.90+0.09
(116) (113) (109) (118) (118)

ACO02-60 49mg/rat 3 0.81£0.07 1.19+0.079 1.07+0.079 1.05%0.06 1.02£0.06 0.9610.09
(147)° (132)0 (130) (126) (119)

a) Corresponding to extract (or fraction) contained in 2g of "inchinko" (4. capillaris). b) MeanES.E. (g). c) Percentage of the initial level (Mean
+S.E.). d) Statistically significant compared with the initial level (p<0.05). e) Statistically significant compared with the control (p<0.05).

(reprinted from reference 45: Chem. Pharm. Bull. 36, 771)
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Table 2. Effects of Fourteen Compounds Contained in A. capillaris and Dehydrocholic Acid on Bile Secretion in Wistar Rats
No. of Time after administration (min)

Dose rats —30-0 0-30 3060 6090 90120 120150

Control 11 0.98£0.039 1.03 £0.03 1.06 =0.03 1.01 £0.03 0.99 =0.03 0.92 +0.02
(106 2y (109+3) (104%3) (102+4) (95%4)

Capillarin 50mg/kg 4 0.96£0.05 1.10 =0.05 1.09 £0.07 1.01 £0.03 0.96 £0.03 0.95 =0.05
(115x5) (115%38) (106 £7) (102£8) (101£11)

Scoparone S0mg/kg 5 0.94%0.09 1.19 £0.10 1.14 £0.09 1.06 £0.07 1.02£0.08 0.96 0.06
(128 +7)® (123%7) (117+13) (1131 14) (106 £ 13)

Scopoletin SOmg/kg 4 0.91£0.08 1.35+0.119 1.02 £0.08 0.99 £0.06 0.96 £0.05 0.88 £0.03
(149 +6)0 (112+4) (110£4) (107%7) (9910)

Isoscopoletin 50mg/kg 4 0.8810.10 1.06 £0.09 0.95%£0.10 0.87 %0.06 0.86 £0.05 0.84 £0.03
(122£3)0 (109%1) (10116) (101 %8) (991 10)

Capillarisin-7- 50mgkg 5 0.891+0.06 0.92£0.05 0.94 +0.05 0.90 =0.06 0.92 £0.06 0.91 £0.05
methylether (10312) (106 +2) (101+4) (104 +6) (104+8)

Cirsimaritin S50mg/kg 5 0.95%0.06 0.96 £0.07 0.99 +0.07 0.93 £0.05 0.94 £0.05 0.92 £0.04
(101+2) (10412) (99+4) (100£3) (100+4)

Capillarisin 50mg/kg 5 0.927%0.03 1.13 £0.029 0.99 +0.04 0.98 £0.03 0.95+0.02 0.93 £0.06
(1234 (108+4) (107%5) (103£3) (101 £8)

Artepillin A 50mg/kg 5 0.98£0.03 1.12 £0.029 1.17 2£0.039 1.06 £0.05 1.06 =0.04 1.06 £0.02
(114+2)0 (120+2)0 (108%2) (108 £2) (108 +4)

Capillartemisin B1  50mg/kg 5 0.967+0.01 1.34£0.039 1.17 £0.062 1.11 £0.07 1.03 £0.07 0.96 £0.07
(139£3)® (122£7) (1168) (10718) (100£8)

Artepillin C S0mg/kg 5 1.01£0.06 1.39 20.06° 1.20 £0.039 1.11 £0.02 0.99 £0.06 0.89 =0.06
(138 £7)0 (119%7) (11116) (99+7) (909)

Capillin 50mg/kg 4 0.9270.07 1.06 £0.04 1.03 £0.05 0.92 £0.04 0.89 £0.06 0.82 +0.04
117£7) (115 10) (103%12) (99110) (92£10)

Capillene 50mgkg 5 0.97%0.04 1.13 £0.059 1.09 £0.07 1.00 £0.04 0.95£0.05 0.93 %0.04
(116+2)® (1111+4) (103£3) (98%2) (96 £5)

p-Hydroxyaceto-  50mg/kg 4 0.847+0.03 1.43 +£0.039 1.02 £0.08 0.96 £0.07 0.93 £0.07 0.88 £0.03
phenone (169 £4)d (121 +6) (114£6) (110£5) (10412)

Chlorogenic acid S0mg/kg 5 0.90+0.06 0.93 £0.07 0.92 £0.07 0.91 +0.07 0.89 +0.04 0.85£0.04
(103x3) (102£4) (101x5) (99£5) (968)

Dehydrocholic acid 50mg/kg 5 0.95+0.06 1.31 +0.059 1.18 £0.049 1.08 £0.04 1.02£0.03 0.95 +0.03
(139 +4)0 (126 £6)® (116%8) (109£7) (102%7)

a) MeanTS.E. b) Percentage of the initial level. c) Statistically significant compared with the initial level (p<0.05). d) Statistically significant com-

pared with the control (p<0.05).
(reprinted from reference 45: Chem. Pharm. Bull. 36, 772)

ORSEKICE T AEHSWME S TOEHE, I LVRT
) VAEE S & DIRERIC D W TRET Z NA 7249,

PIBOK RIS G B £ U 5& 0~3047, 30~604), 60~
904%, 90~120%y, 120~1507 S D BH P D fETE (BA), =
Lvz25u— (CH) 8LUY VIEE (PL) %#HIE L 7<F55E,
BB SR TR, ®5300%IC 3KkS L bR OBES
BEENETER LA, £, 00RIcHifts i BETH
3&, CH, PLI3RE30NBTCREREICEDL, 057m7icid
FIFEE L. ULAL, BAOZ(LIZ CH PL S 3ELVE
B 5% 30 S0 REREI L, FHI0%RVIETLE
B XS 150 0 TRIERSHHEIRH LR PE W EE R L 7,

¥ 7, BHEDEHFEKS, scoparone, capillarisin, capillarin,
capillin ®7 5 £ 7 T £ B A © + 2 LRRICES L,
BT olEERSPELE A B E, BA, CH, PLOEBES
FU 30 OBEHREHRE L2 5% T 7 €T I L BEK
DSFI20%ET Lzt LT, 20~50% B % R L 7249,

a—Jb,

BELB/LER LD, scoparone #5# o CH & PL,
capillarisin 58O CH DA TH - 12

GEEERS B X CIEHERF)

Bgk/KAE (3ml/rat, [ERI2.16g1c#82) ¥ L Uscoparone,
capillarin, capillin (10mg/rat) % 1 B 1[8], 3 H&LHEIiC
BRRE 1 BREIATIC B Vv v 7 Tl s L 1t B &0, LU
I, MepolsEicxtd 2 ELA N/, ARG mD
RUFOIEE#EICZE L WELEA SN D - 1208, BB
WEREEICENL, EHdhimshs BA & CHEE
1 BRSO E & RIS - THINL /o, BEH-EHRIC 3%t
134 5N > t, scoparone 5B TIE, HHABRBEERIC
DRI A SN, BERLETREML->20IIELT,
1 [E# 5 I RIBEER A3 & S 118 H> - F2 capillarin, capillin
BEBTRE L OIBAWMEINE 12 3R 23RS S5 i,
IS DBRSETRMEE L CHOIEEECIEABEERICE
{tid s SNt h - f2h%, capillin EHTIE BA BEXEE
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Inchin extrct
Y = 0.046X + 1.80

°
D
N
€ Control
- Y = 0.082X + 1.12
3
@1}97 112
2
% 10 20

Bile ocids (mg/hr/rat)

Fig. 10. Relationship between bile acid secretion and bile flow in control
and inchin treated rats
(reprinted from reference 49: Japan. J. Pharmacol. 31, 835)

WETFLTED, REBLVEBORDHELL, TO0EH
W pBbhie,

Ff, H7 753 EFOBRELOKEGRZEIRRIC 3 H sk
5, EHtswEEEATOEHEEOBGREA 5 L, Fig.
10 g, FEHEEE & JEHE L ORI ERBIFROII L,
Z O EAR I EE R G E SRS ZTETTY Y
Sl o TWVWB I ED LK X 2EH S WEEIN A HBEIE
REWEDOTIEIC L2 bDEEL N D, BT, BEBKIL
BOBHBARR T 2EELRFTT 2D ICBEBLUZ
DAHEY, EPEABEZRE L, BHBROT -y 4 X
BLUEANDOHMED» SHEI N S EEGKEIC S E(LIZED
5N - 129,

FEH- OB 1cBE3 2150 & LT, ARAF 550 13 scoparone
»7 5 EERED Oddi FERIF IR LB ER AR L, 20D
PRGN VEEE, T4 7 1) v HEEERO
HLTW3, F/, FIH S5 {3 capillarisin D€/ E » FE
ERRTERICET 2%t L, capillarisin ®107°M,
10 MORTLE 3 HBITKE L T, ARMED acetylcholin,
REEETHE, nicotine (107*M), cholecystokinin C-terminal
octapeptide, prostaglandin E1 8 &ic k » THET L HE S
L UORKEOPMBRIGE VWS EECEI L MELT
W3,

2) HEEIER

55 13 BALB/c =7 X Meth A B ® syngeneic sys-
tem ZHWVWT, PEERES (herba) 0K x + 2 IcHfE
BIERMNS 5 EA2RH L, % OEHEE I E L IEEM

BB O EEFHIHR

fafEEt I X BB TH B EME L, &5iT, 20
PRk S B A % 18 L-929 #EMa 6 £ O KB fa o Xt 3
BYEREIGIELLT7 o2 Mok D REEBOEL, EHR
43& LT, capillarisin 2 8B L 7o, B, capillarisin &
UK 5E % BALB/c KOS L, AIETCHBIEL -
Meth A EEHEAORE HET 2 L2 HEL TV 5,

Jiang, Jieyun 559 licapillarisin, cirsimaritin % H8 L,
NSRRI LT Hela flaic x4 2 BEEIMEIMER 2
AL, ZOS0%MEBE (ICn) 3% 3.4x10 3.2x
10%g/ml T& Y, F 7 Ehrlich #Fic %39 3 ICsold 3x10°8,
5.4x107g/ml EHEL TV 3,
3) MEZRICXY 3/EH

WE 5% 3, A. capillaris DIEE x + 209+ FMED
norepinephrine IZ & 2 Ui %2 HET 2FH %Y, 208H
A7 o< MK DS3E L, scoparone #HEEL 7, B
IZ, scoparone DLBICX T AEAA®RET L, Thi3TEHRK
MFEEL L COEEENS Y 30, LEHER, E0EFER
FlICR3EEEEI LW EERLE,
4) HFR#EEH

L+ 58 ZHEED 4 ¥/ — il <9 2D CCl iz
& 2 ERMFEE IOT LW IIGIER»SS 5 L2 RHL,
Z DB & LT eupatolitin 8L UFH 7 5 £ >, arcapillin
ZHEL T3, zOFEENGIERE Y 7 5 3 € FORE
FRIC L D ZF L CEBT B LD TV B,
5) BBk LrER

Jang Ming-Huey 5% i A. capillaris THUNB.DO X ¥ / —
Vit SHBILER 2EEICSBEBROEL,
quercetin 3-O-D-robinoside, isorhamnetin 3-O-D-robinoside
BECED7S K/ A F2BBEL, 20253 tocopherol
D bTBRILEAEBEOEHEL TV 5,

B/ W

1) AEXHOGEEH IR T A Ltk y, HEEOTLRS
BhEONHLIERA 7 7 3 15 EOEENROMEYE F &
L, > ESHEOEREE L TW I EBEETEL,

2) HAEEHORFEY IRE S BBHRES>SD 753 %
¥OFELETHBH, & b33 =FXFOEEEIHLEAL B
bHAHTLAEMHE L, o, BEEEEKOTBRZIIAES
MAvae¥ (X)) ThHah, AraaeFBBEALLD
DbdHbdIEEPLMLIT LI, Bic, TEECHEEORR
Y SWTRFERICREEZR LY, ToBEEETH S
BB & 7213 LA S FR9 B EFE A Origanum vulgare L.
EFEEL 72,

3) hv 35 a2EFoFEIE, E, XiZBF 3 scoparone,
capillarisin, capillene, capillin, capillarin D & & D EHZL
B) %457 L /o, scoparone & capillarisin (3 887E T3 TEFEH#H
DIRICEEERL, UBERICEEENET L, BEicid
scoparone O T LMHEFT N TV VS, capillarisin 12 5
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ALU%EBEESEML, 8 HIt&EEICEL 2, capillene,
capillin, capillarin ® &H (3 capillarisin & VKWV A3, IE
TREIk ¥ S — v &RL, BETIRIORIcE -2 ZRL 1T,
FIEFER 75 & DA EB{EH % & > scoparone, capillarisin ¥ &
A w35 aeFIBRENES capillene B EM 1 H~3 H
KIRBRHE MBS OAEFEREPBRD TRV &5, MO

HILHELARERN LT 2 L BIESD B EEZ SN,
4) ppEEOSETISN, HRECSHEIN LK, B&
C10EORAEz = XEHYMOS v Micitd 2FB/EH %
WA L 72, BANEERNRE & S EPER BRI (S AEA- S E e
DHERTE A, FREEEE & AUREBRIcid 2 DERIIRD s hisdh -
oo Fl, BHBEIKEE XN 5 p-hydroxyacetophenone,
scopoletin, capillartemisin B, artepillin C iZid dehydrocholic
acid &[A%F % 73 2 Ll Lo T B WIS INE
WAL NI XD, scoparone, capillarisin, isoscopoletin,
capillene, artepillin A IZ &P RFFWV 12D 5 FEL WL
YEADED NI, 72, h 75 3TFLAD THEOAARE
3 FEEYNIC b IEHMBEMER 380 s iz,
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