551+ Hi 56 =il

THmAEERRBEZ S = iFEH
KN+ 5 F A H R



SRREEEEEES SR
hERBEN+EFE K



LEREMZ EEERIER S SR reeeeeee e BT e e 1
2. EEIEMEQEP%Z@ET’EFH&H;«m‘a‘ﬁ/ﬁﬂﬁzﬂ%ﬁﬁ

r“—Jﬁ %;,EHE ...... 49
3%6?%(@&”‘&%%F&5 wﬂz#xfﬁﬂn---m--’---?MZ%?%EW--- 109
4 FRIEFB BRI L P EE LI IED oo e RS oo 123
5.[:;:1“‘%'?7%&E':%ggﬁu}g'@ﬁﬁz%ﬁ%“”u.....................ﬁfgﬁfx...... 153
6. EFZ%“M&EP%%%?EHM@E%}Z#EE{E%FW--~-~--~---------é B 159
7. I:P??éﬁ:ﬂ.&&if-ﬁﬁzmﬂh tesensns ............;’;’(?%ﬁ’/‘(’ ...... 165
8. %%ﬁ%iﬁﬂ%ﬁﬂ?ﬂAﬁiﬁﬁ&@EﬁaZ%ﬁ

IR - . ' ceecrevesees s FIFRHE L 171
g¢gﬁﬁ@mzm%u cereareenns reenns IR 193
10. ﬁéﬁﬁ‘ﬁ"‘]‘%fﬁﬁw?L?%%{Efﬁﬁﬂkﬁﬁ o
: BN E- seeenenen T AR B 213
i1 %Hﬁ*%%i&ﬁﬁ‘z&%éﬁmﬂé PRI - RITT 229
LEEZAEESRERBERZHE. revereeeseeeen o B SR L 257
B%ﬁ#%*ﬁ%%ﬁ%ﬁ%&ﬁZﬁ&Hmmmmmm%%% ------ 277
MBS HIV- [H) 4] 3% FE 2 i ge 0 ?F%f@é ...... 297
BEFET M PR AT .. PP Ly TYTe 333
M%%EM%%%%HM%M”%*Z |

B R B RO - }E}%Fﬁ ...... 353
nﬁ%ﬁ¢%—ﬁ@Zﬁ%ﬁﬁﬁ4m mmmm@%m ------ 373
BERERFE I S EE .. srevrnnnnnnnnenene e B e HE e 437
mﬂ*ﬁﬁﬁ%ﬁiﬁgﬁiﬁ%ﬁ%mﬁ Bl (R e 447
20@;%*?2@*@@?&% [{ﬁ%]}% ...... 451

AFBEMABEHRE TIE- Pt e B B R L L 453



F

ERT AR BARBE EARBEHA SR LR R
AR HULEANGARBELA RIS P EBE MR
TRALBEELMENES  PNEBEBAE > Ao EM
BREARTHERABABRE T QM EMN T ST R B M
12K - |

TRETRERBZBEBAIIETHRT » I ABER -
FTHARNNATHLIRRE PERE B IS MER B
RN FTAREEFRLSL  YEE LB MAE P E

%ﬁ%z%%%%oé%éﬁ%+%¢%%aﬁiﬁ’R

Bttt XFLtAtTABHBE "1TERELZ S L, 5
TER ATFT R B LA e P PR P B R FET KT
MARUREAEZ TITH G HAEEFES LB o Bk
,WJﬁﬁ’M%&ﬁt+*$+—ﬁ:+~a%%1%%
FHR - AETEBERIHMRAMOPE PE2 258 %
AXBHET  PREAANFTZE+ A+ E 08T 3E=HE
B AFF—A=tEHA%KAIA Tk - BE+EAME
FHONTEEF - A - B ERR LA BT BB A
B®  RATHKGHEZABZIBIL AN -

METRENHERR  RITEGEAZNEE LS
- AL HETRFREEHEECE R TP B iy

R ETAFERELENAE-TEAL BTt wmER

Rttt ASFREFT=Z+ERE A+ EERTA+HE
MR AT —FERITXNTXNABE > ML AL R
MENT S EXZOTtEREA BITt T OEHE
HFERARBEREA=THEL FBA‘+EE
TTRTWEARE > AT WEENEITT X+ —Em L
T ERNAERAITBEMEHE AL R RB ALY
BERER - LBER - ZABRLRBMF A RS E
T BEARBEANTEEREHEEEN A LEgR
AT BREREANBUBEHT  BRUAF B ke 558



MERBRLHABNITHEHAZ FERER  URHLE
NS ER24E gREL TS HRFHRE —H > &
LeHRES T M R EEEBATHRIL ADE
B gAF_BEANTZEEORRBERERFHIR > @
HAEHEAANTEOEESRERSE ) AT HRFRE T+
vt Fmi o AREERERSCEEFEARRSYE
THMIRER B URH/ERZ L F - .
YR VTREELZEERE TR FREE  AEE
BoakiRtsfaw@a arBad¥s AR M%E
APBRGRERER HERETTEGEEHT  RFA

PEBBRRBGOKE; AP BANEBT @ AMBRTY

BRLEBRALE PEROESHEH UARAFEL
BmTEKE RETEHESLL; AREBFREF B KRR
WK P BEBERSRHABEBIRGARL BT EDE
GBROHB BRAFALAGMRFTETAHMRTESGHNE T
BHRALGTR UETERGAEER  HURBE
WMREFFEEMLALE G RELtT &M BF&
ITRBCESPME REREFFH TREARNEZY
E—B=+E BELZEMEHYN - LTHE RAKFEY
BEmr 2T REEN ABEBATAEZR P CEKE
BoBEE SR BRERRABEER AREZAHN
tELRGBERF: AAEARFPERENARFUZE LK
mALEAQBITHE  FEPRBENMERAREERRT @

K —FPHER AL XS EB AP EREASEY

TR By PR ER B S HL 4 EFBEREERNER
O BETREREE FTHEAEZHAAERGFTER
MMELTH AR AA G WEAMNEST P EES
HEmERE RS MR FPEHRARILEFEGHL

b £ 5 |
tEES (3 'ﬁ' ‘F’ %%

hERBEAN+REEREE—H



% 5% DOH82-CM-054

ERIEY 2| BHERIEN 2 84

2y FTFS

LB LB ERB

i3 £:3

REATRRELEER Y TRANRERZHE  AAAFENCEER
REFEZRARRBEYRER » BT EER (FFEHS5m ) BE—R >
WERETHEERERFEXR I - AEFERNAASED LEE3ER
NIMERRRBEY CEIRETHE2008E KR FBERERITRES KT
ETRE > URERAMEE - BARERTS > FARETHSBEERABEE
BRERET 2 REABEY A AERZEE - LRI ETESEENEBK
AR ZREW - SR ENE 2B OBEY  WHAE BRE ()
- E AER WA #E - wHTH > HET XNE BT EML B

CBILIE  BRILERANIIES - HE0 EEEEHBY L RS SRR
WA EEZR AREY BRERVAESEESEOEQ3~25%) o
HET HEREACTE B CRRERTFCREE S 10~16%) » &
RIE - BBEEZ - ERE - H% EWRMEESBELEG0~50%) - 1
BEZ UHERIEEEKS1U6~18%) - KE - B BEMAYE S5
R DRIVERESH U L EEMEY - At \BITEBYTES
CBDABETEY ERSYR - BEE IS SSsEHE o M LEM
BUUREENUOBEZES  HRBEH  (IEEHY - REREHMD
SERINDREOBEY  HRBEWRIHE -

—_—1—-



Introduction, Observation, and Specimen Preparation of Medicinal Plants

So Y. Liu, H. I. Liu, and C. L. Chu
Summary

4s a program of the Department of Health, Executive Yuan, Republic of China,
Taiwan Agricultural Research Institute (TARI) has currently established a lowland
Medicinal Plant Park (altitude 85 m) due to its plentiful herb germplasm
preservation and active research activities on medicinal plants. A total of 200
important medicinal species have been introduced, propagated, and observed at TARI
during the past year. The introduced species included Dioscorea spp., Bupleurum
spp. Polvgonum multiflorum Thunb.. Lonicera Jjaponica Thunb.,.Angelica acutiloba
Kitag. Euryale ferox salisb. etc. The specimen of these 200 species have also been
prepared using formalin solution for long-term storage purpose. Materials from
different plant parts of 20 important medicinal plants in Taivan have been chemic-
ally analyzed. The analytical results showed that 4 species including Angelica
acutiloba, Rhinacanthus nasutus, and others were rich in protein (23-25%), i -
thes acemella var. Qleacea and Gardenia Jjasminoides vossessed a high con‘cen’iﬁ;ﬁl1
fat (10-16%), 6 species including lLonicea Japonica were rich in fiber content (30
-50%), Rhiaaganghuﬁ nasutus and 2 other species had a high content of ash (16-18%)
JLurvale ferox, Diescorea spp., and 2 other species were rich in NFE (nitrogen
free extracts), and Rhinacanthus nasutus and 7 other species were rich in vitamin
A.Bi, Bz.and C. The contents of major and minor elements were high in Bupleurum
spp.. tevia rebaudiana, Mesona chinensis, dngelica acutiloba, Rhinacanthus nasutus
lenicea Japonica. and dngelica keiskei.

key words:Hedicinal plants, Introduction, Observation, Specimen preparation,

Component analysis.
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SFFE:
A.—BBTTH:
1.KG : BF g+, EIGCTEEEE, F382, HoemeEs
Aio
2.HESHE B 0.4eifX, Ll Semi-nicro Kjeldahl FEHNHETSE, ﬁﬁ}i Ny %
6.25% T2
JHEY : BE LA HSoxhletZEEUCHAHISIERIE,
4. B - RuETRECEER, KA0AC.HEAE,
S.Rﬁ F%n }.gi:‘s)"/{. SOOC/'\.\_(Er?'JIK
6. M HEY Nitrogen Free Extracts) : Bl 00.;«)"-'-7I<5J FﬁaEg HAETF. Mk

#RRDEEFEBAHZE,
BB T
LIREE  BBIZER B 2EBREES, ,U\SN HClﬂﬂf?«edﬂfﬁ“ﬂgn . HE IR R
=25.0nitk, RUBEBSTE-EFEXNE S FE (Inductively Coupied Plasam-a
dtomic Emission Spectrophotometer, meﬁi(ICP-AES) Jobia-Yvon JY38 Typelll)

. @IEP, Ca. Mg, Fe, Hny Cul Zn, &1, Ni. Co¥XESE.

2. BOHEE BT 1gEF. MABSHBRUBEIREELES ,.\. BLAKEXES
(Fiame Spectroshotometer! Jeaway @ENa. K &8 ; BLICP-AF ESBIZEP, Ca. Mg,
Fa, Mn. Cu. Za, 3.°S. ¥i. CoZ=ExELRE. _
S.EESHE BESFRETEANERERPHE of 2.3-2.4 %, Ll hydride
eneration ‘21_:\3"3 *‘T_z_,n(to*al germaniun S8, :
C.HERdEESH
EET S
E50ml, BEREL 0.

W
1)
I
B
L3
3\
i
F
1)

BRI EF LUK AFGHERR, UBAREESEESR
ERENFRREFH R GPLC

‘..,

)]
Snu THERMBLABR, R

HPLC 7 & # 4 : Hitachi L-5000 Puap., L-4000 UY detector®D-25007F % & (Chr-
omato-integrater), Columns Lichrospher RP-18 (4x250mm,5un) % Ci3 guard
column, ﬁ;*z‘r—%zm, R R %5436nn, B Bicetone:dethanol dcetonitrile
20:40:40, EE 1.0nl/nin. ' '

<

2.4t dnnl, BZ&Niacm B O lgEAMALOnl 01N 4Cl, TE@E BT E05E, EF
ARBEFRI2IC N05ERE, &S aﬂf&Uﬂ/\cNJE;zﬁ"ifﬁf"’?J*JEUph 4.0- .5 ?@

bo 0.1g8 % Takadiastase, BEWRE T~H0CHE—®R MARERUBEERS
EEE 50nl, BREM 0.65nu 2HBSBEEE, RBIEE )\%ﬁ?’irﬁ ﬁ@
(HPLOY oy 7 2 -
HPLC T %4 4 "Ixtacnl L-6000 Pump., L-400C UV detector&D-250 00F = & (Chr-
omato-integratori, CoiumnéSpherisorb S5 0DS2 4x250mm B £18 guardcolumn-
Coluan oven imlzif’j 40T BILHEESH2%0nm, 5884255 metharol. 3m4 Sodium
1-Hexaresulfonate, 10mi Merck acetic acid ZXKE®R. F/&0.75 ni/nin.,
SHEASENES0) WoEE 4.0.4.0. 5FiE®H =2, 4-dichloroohenci indopheno!

:

BEERAZE

EERITFER REBLEREREND, B—8HS HESE, S, a8,
Ko . BOEER Rz b VETREEN, BOES2HEMHNARBERE S
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Y, URHOSHERHNMELEEZE R,

— BAEERER:
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CWE, BR. E@, BE. HT. ORI, RAEE. BA. EHE, ANE. £, @
EE. @i, GBI, BE. K5, LE, E%. BE. A8, UF. EEFE. L=
CHAR, 1R, FRACEEASAYE,

CABEEEWE : TUERT. WL, RE. BY, =6, SBEZ. BE. ATRA
HemRENSE,

CEMEREYE: THAESE, FAE, HEE. UHA, S48, £55. AERE
FEEAEYSE.

MAEEAEYE : EUE. ¥E. RESSEFEYAE,

EAEENE : TUEN. USRRLRESEAENSE,
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- EEEREANE
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: 5%%‘]5 (=830 82001

: BEF Vitaceae.
: Tetrastigna dentatuam (Hay.) Li.

PEHREE, B0E, BHERE
4‘50

 BE 82006
: EA R .
: Allium fistulosum L.

PR ERE, MR, BF. f8n.
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& & EERE 320021 | % %FE 82007 !
B % : & Compositae B % EBE Labiatae
-1 4 : Blumea lacera (Bura.} De Candolle. 2 % : Leonurus heterophylius Sweet
i HEEN  PEHFRE E, 8K, BEX B WlrHELy  PEEREF, EOAIRIR.
: s ?F-V% B

@R EE, EE) 82003 | & % EER " 82008 |

: BIE draliaceae B % i SRET Boraginacese .'

: Tetrapanax papyriferus tHook.) 2 % : Symphytum officinaie L '

. Koch ’ i

o BFIR. BIE. B, P, BKE, BRI SRR : W, PIRE. ESHEERD ., |

HRESR. A, EREEEEE, & : !

BAERE K. !

|

7 % ER(EEs 82004 =] Z:H¥F 82009 |

® £ ZEFF dquifdiaceae = Z FES% Liliaceae . :

2 % : [lex aspreila Champ. 2 Z : dloe vera {L.} var. chinensis |

Haw.
THREBERAAE. BRI, MWE, W i o BRIZIRE F". RS RA R
9. BT, BEREH &, —RBI1-2437F

REESEEREE.
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HEER ' 82010
F¥ Violaceae
! Viola formosana Hay.

:B/LEHE 82005
: ¥ Selaginellaceae

: Selaginella deederleinii

Hieron.
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& EARNTE 2 82011 | % Bk - 82016

& % : fBEH Malvaceae B % : B Acanthaceae

2 £ : Hibiscus taiwanensis S. Y. HU. 2 4 : Justicia procumbens L.

WY REL. BE, FW. Ji. 502 ERTeEYEE, BHEK, &
EHEE., EES.

& 2 EEK 82012 | | 2 82017

2] 2 : KEHR Magnoliaceae ¥ % : ER® Iridaceae

2 4 : Kadsura Japonica Dun. 2 % : Iris Jjaponica Thunb.

ELEES &

HWRBELZE, TH®, LB HE
REEZY, TIHES.
K'ﬁéjﬂ’dﬂ: R h\ﬂiﬁ‘(ﬂﬂ

i
hety

o

 REFEBEE, BBRE. A, B

&
B, BE, DERE, ENkh. Hif
FIR, BHE,

3] & WEgE 32013
B % : 7kt Solanaceae

2 % : Solanum verbascifoiiua L.

WAL EEA :cﬂ'g‘ﬂlﬁ&ﬁgﬁﬁﬁ‘q . BRBE

ERIZRRERARE.

R

HE 782018
: 5% Zpararnthaceae
: Alternanthera versicoior Resg.

: ?“%" L LR HE.

ERERREARE.

- % FEIER 82014 ] £ aiEBRsas 82018
B Z : BEER Pteridaceae ® 4 : B EE Plumbaginaceae
2 4% : Pteris ensiferanis 3urm. F.kurz. 2 % : Plumbago zevlanica L. . F.
AATEAEES « SEBIM. BEE. BR. BWTEEER  WiTOREL.
: & /_HU.”E . 82015 i %2 FIEEF ‘ 32020
i % : BAF Balsam! nacese & % : EARE Tiliaceae '
=z % I'upatlers batl sa‘. L. 2 2 : Triuafetta bartramia L.~
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i 82021
%l Compositae
Echinops grilisii Hance

ERERRAEM ., 2k, BEE GG
&

i #

8 %

A e

o
B %

*Ocimum basilicum L.

82026
BT Labiatae

TRBMF A, B RS, TR
TRAT 5 W iRk a8, @ieme,

1 B PREGURE, AHimE, 82022 i £ 2 1L%E Forastero 82027
# A RIRIFE) L % BHH Dioscoreaceae
g8 % : ABE Euphorbiaceae . = % ¢ Dioscorea alata L.
. Euphorbia hirta L.
BRAZEREE ¢ ERAZBHAEY ¢ BTG, M R IE I,
_ TEBFHER. fiR, EHES,. %
FEHR., B, R,
| s % ¢ HR 82023 | | th & AE 82028
# % HEGH Plantaginaceae R 2t AR Cactaceae
2 % : Plantago asiatica L. 8 # : Opuntia ficuxindica Mill.
ERRZERAEE : SHANTRFIGE, BFAR, g R BIAEA : MRTHAE B,
. BIE. LERTIE.
H % 82024 i %R 82029
F # BB Salicaceae Bt # : 5 Compositae
& 4 : Salix babylonica L. ® 4 : Gynura fomosana Kitan.
BEATEEE A ¢ B AT IR BT RLIE A (1) . ERAZENEER - TEAH, WIRIBEIT. B, S
R, W,
R & ¢ 11 Florido 82025 Hh AR X 82030
B % : BHF Dioscoreaceace o % BEH Labiatae.
2 % : Dioscorea alata L. L] # ¢ Mentha arvensis L.
ERAIENAEN  MEHWE. B RLE. MRz AR R EEER, W,




H % + (L% Gemelos 82031 | | st % R 82036

E2s % : B3t Dioscoreaceae Tt % 1 [1iGHRT Capparidaceae

2 4 : Dioscorea alata L. # 4 : Cleome gynandra L.

SR BIAEA : MERE R, BILR LB, HRRIEQAENY ¢ REMM. AR, BB, 0¥k,
Wg., ik,

h 42 ¢ @it s (3 1L i E) 82032 Hr % MYEE 82037

£ 2 : Wl Umbelliferae it % : BIEELFL Verbenaceae

2 4 ¢ Hydrocotyle benguetensis Elm. 2 % : Verbena officinalis L.

ERfrEaEy

SEEHMRA. BE, 08, BEE
. MY, BT, BRI, TR, R
. Bz,

B i BN

E- R PEE RN N %F}ﬂﬁﬂﬁ\ T #B I
PRRE., ARE.

H 7 ZOAR(BHE 82033 | | W % ¢ BN GRIEE ) 82038
£ EARE i Umbelllferae ¥ % : ¥ Compositae
] % : Centella asiatica Urb. -} Merr. £ # ¢ Vedelia chinensis Herr.
R4 BU TR ¢ REIERL. lﬂﬁ%\ M E R %o BRf R ¢ T EINAAE, 16 :ﬁﬂﬁ«ﬁ&mﬁ E
BI98.

s & MHEE . 82034 2] % : ¥ Leone Globe 82039
¥ % : BEL Labiatae £ %, : 5130l Dioscoreaceae
a %4 : Scutellaria rivularis Vall. = # : Dioscorea alata L.
Wiy EIsE « SEE TR, SUARE, MRERmG AR BLAL Y MERTTEERE, WA RIEIE T

PRET. B, BhYL. WRWE. HEAE. BhaEE

BBR., K. -

— - ]

i %o —BE BER) 82035 | | -z:m, (B i) 82040 |
e % %%l Composilae H % BEEREl Rosaceae
a 4 : Vernonia cinerea (L.) Less. A S <4 iv-Durh< shca ‘indica (Andr.) Forcke
SR EIES Y - RSN LR, IBWIE. S ARRIEIAEY ¢ B ILIIIL ﬁt;?f':\ A, BBk, 1>1’>

B

o ME 20~22028%), S (55
WA, PO, (BR) B




~ 8204é1

H Z: S (HEE., B81%) 82041 &F % :RE
o3 % BYWEERL Verbenaceae £ % : % Leguninosae
2 % : Caryopteris incana (Thunb.) Miq. 2 4 : Psophocarpus tetragonoiobus (L.)
. . BC.
BILEIEL  SEIBWW. ., BRE, BRIZEREE R c MR RBHE LA, &
o % EAT(ERE, AXEAT) 82042 | w & ¢ AT 82047
B % : I Legunminosae B % : /NEEFL Berberidaceae
2 % : Cassia torosa Cavan. 2 % *: Mahonia japonica DC.

Eidive e,

.
=
Q

Eib
ETRY. REkEDFARR.

LRI, FROHEE. FTE, 52

m
iF
pi
A8
X

 BANRHEENE, BREBTRE.

&%

BfrEEERY -

taiwaniana Lu

REBHRZE, 2, B4, WHE. 4B
, MEES, BR%EEE, :

\E. EB%,

i ERRNE+ 82043 | | % ¢ TERR GLKE) 82043
B % : KEF Oleaceae ® % : Bi## Amaryllidaceae
= % : Jasminum hemsleyi Yamamoto =2 % : Crinum asiaticunm L.
EifrmEEs : TERSTOAS, ELHEE 2, Xif WAzHEY K, RRETE, AESEGE, =
B, 8%, BE 20~15040%, i6Em .
v WAz, »
+ % BER (PR, BEE) 32044 | 2 FEERE 82049
B % REFH Myrsinaceae # % : BEREF Cycadaceze
= % : Ardisia crenata Sims. 2 % ¢ Cycas revoluta Thunb.
BB  RISTEMEE S, WRE. BRITIRE, EBATERZEA ¢ 5 (RGVE)RMHEE, WIAEE., (2%)
WEHESH, AENE, HKEE 5: 8
B, h¥E, F&EE,
(\— A & HRUES 82045 H £ BREE BE®D 82050
8 % @EH Vitaceae i3 Z
2 %4 : Vitis thunberzii S. et Z. var. 2 % @ FEHF Davalliaceae

BIEEE -

Nepnroliepis auriculata Trimen

BRIGHELEK, B8, B4, milE
8. %, sOE,




g £

2

: Saururus chinensis Baill.

H % e 82051 th % i (SR, BEFE) 82056
# % : kXK Euphorbiaceae ‘ i %+ HHF Vitaccae
2 % : Manihot utilissima Pohl. ] # + pmpelopsis brevipedunculata
var. hancei (Planch.) Li.

spi B ¢ BB IMTERIN . SRIREERE B apq At ¢ IR, PRORIRIRER. HHR. FEE.

. W2 R, )

REsh . WS, BUTREME, (HRIZH

8RR -
23] % BEE 82052 H & : ZAaER 82057
B % : fafl Solanaceae Bl & : ZHHF Saururaceae

2

BB o7 BRI

: Solanum nigrum L.

cERH. MR, HE.

BB BBEA

A HER, HKIE, . BibAKIE
VS, AR, TIEMEE, BRIEE. W
S

E (L. ILoAT, FRAE. 82053

(- Kinabayo

H 2 H EA 82058
& % ) fil %+ B3 Dioscoreaceae
] % : %l Polygonaceae # % : Dioscorea. alata L.
Rumex acetosa L.
B TR R B  MERH R, BRI RIEEIIR
w|itenE, BEE.
HE: (B)RBEENE. TR,
i & M (EREE, BERD) 82004 H % B 82059
# 2 ¢ &#EMH Chloranthaceae #t % ¢ KHET Euphorbiaceae
g % : Chloranthus oldhami Solms. Z £ : Mallotus japonicus {(Thunb.) Huell.
’ Are.
amirEIEY  RUHE. B, REHER. B EIEE R Bpf e EE A ¢ HEFEE, o D B e, HRIEE
RiEH. RiESm. MW, fiE -
Gl % ERR 82055 | | = %\ 82060’
B % : Bt Menispermaceae i %, 1+ /NREFL Berber idaceae ]
& % £ £

BB

: Pericamphylus formosnus Diels.

#2 stepharine AR, MG
o

B4 SRR

: Podophy ! lum pleianthum Hance

1 2y TR B 2 B A B . RRHUNE
SRR (B -sitosterol). TR
(Ll . AN EIRRTE.  (podo-
ohylllotoxin) B3R &EH (rutinl,




i
B &
2 g

BT EH B

D EH 82061

KA Gramineae

t Coix lacryma-jobi L.

GHRREBR B, YN, mE
B, AREE. FIRE, RAFUEH,
B, aHE. FFRW.

A
o

£2 A

iRz L

N ISO¥ 82066

3kt Acanthaceae
Hupoestes purpurea R. Br.

LifEFSE, R,

82067

th %o ;o 82062 28 2 % Kabusah

EES % BEREAER Cannaceae & %2 BHE Dioscoreaceae

£ % : Canna flaccida Rosc ] % : Dioscorea alata L.

ERACENEEY : REBHFRESERZINE, BRI Eu A - iﬁgfﬁﬁd&'ﬁ\ LR IR .
WRIBIELE R, M, B, "k
. BT, Shm,

e R RE. BEE. IEH) 82003 | | d+ % ¢ (% Binugas 82068

# 2% 1 B Polygonaceae # & EMWH Dioscoreaceae

2 % : Fagopyrum vulgare Hlill. 4l % : Dioscorea alata L.

R EREER BT, MOOhR, BRIEME. 1 BRI SEREHNE, BHRIEBIIH,
EHZIERE, SEEFY (rutin)

H % IEOE - 82064 2] & WET (GH) 82069

F F O EPF Juncaceae # % BWWHEE Verbenaceae

£ % : Juncus decipiens (Buchen) Nakai #7 £ \lea nodiflora (L.) Greene

BRAZ BB

B2 i A FREE, HinE, #E |

ERAZSUAES : TREAMERE, BAKTH, BH. &

. ik, iR,

tH 2 B IS, EB4FE) 82065 2 IEES 82070 _
Ft % BHEEHR Verbenaceae 28 % BHT Dioscoreaceae
&2 % : Callicarpa formoasna Rolfe & % : Dioscorea japonica

B 47 R A

CRREMBE R, fhER.  Filkw

 BRIELER, BRI R .

HR i BigE Ry

WHFHEE, SR EER




DY ORE, REHFD

H % ¢ L%E Gunung 82071 | | W % 82076
P % : B3 ¥ Dioscoreaceae Bt £ EiEH
2 %  Dioscorea alata L. A 4 : Alocasia cucullate (Lour.) Schott
ex Engl.
SRpTEBE ¢ BLEH R, RILR LB, MBI O R R AT S, BT EHR. JIERB.
F 4 BHEIZE GRIER) 82072 H & IESEIR, WER) 82077
B % : 5%t Compositae B % : 5% Composiate
&2 # t Centipeda minima (L.). A.Braun & 2 4 : Gyunra bicolor (willd) DC.
) Aschers
BRirEAE A c REIREE. MR, I, TR, W SRLT BAAES ¢ OB, DERRTE .
\ EER—UIEE.
H 4 ¢ (L% Purnay 82073 H & BWR 82078
&S % : EHF Dioscoreaceae # % )5 HEH Saxifragaceae
2 % : Dioscorea alata L. 2 % : Astilbe chinensis Fr.et Sav.
Rz MEHNE. BUEREBIA. HACEAEY IR AAMKNEG, AR, BE. R
' W
th % :-U%E Moresly 82074 H % L% Beti 82079
B %+ BIAF Dioscoreaceae &t % : 53Tt Dioscoreaceae
2 % : Dioscorea alata L. 8 % : Dioscorea esculenta
Mgy MEEWE. B REBIHE. AT - MEHHE. B RIEBIH.
A & Bit% 82075 | |« % i 82080
B & ¢ SER (FEAERD Cannaceae ¥ % : #0%l Solanaceae
&2 % : Canna flaccida Rosc & % : Physalis angulata L.
ERATEALEY ¢ REBITFWESER T, ERATERIEAL ¢ T, GFRME, ALEMEL, BHWE®

. FITEMED, JSNSFOAR, RRRABRE, 16
M, TRITSIHE. fBE0L, WO&R. JRiE
2. HBELLA. MREAEIR,




ERA AR

WBFUEE, B RIEER,

BB LAY

o % ¢ L% Doli 82081 | | b %0 KIER (B AR 82086
B % BHA Dioscoreaceae 7 2 WFFH Unbelliferae
8 % : Dioscorea esculenta # % : Angelica acutiloba (S. et Z.)
o Kitag,

FRAZEUSEY - S BATHE, WM R BN, BB INAEA AWML, S RIS T,
t % EaWE (BEF 82082 4] %o S (i) 82087
B # ¢ BEF Loganiaceae i % BB FH Sapindaceae
2 % : Buddleia asiatica Lour. 8 % : Dodonaea viscosa L. Jaca.
EBAIEHEEN : HEIBHME ., KEE., B, Gr% BROZEMEE AN, BT, ibﬂlﬂu{i

KA, RRSEBERIGOLNE., 8RS

A DNERE, B, TH.
H % ESE (FE) 182083 § | th B —IE (RRME, EF) " 82088
F %+ BEER Verbenaceae B % : 5% Compositae
2 % ¢ Phyla nodiflora (L.) Greene =S ' % * Achillea alpina L.
ERfz BT ¢ i’fﬁj%i’mﬂf;??. BAER, 8, B SR EBHEER - iGRRITIRG. REISHE. TEAW.

W, MR, BHEEE.
i £ RERE GEM=1) 82084 h e I 82089
bt %+ mEF Crassulaceae ft 2+ HHEH Amaryllidaceae
£ % : Kalanchoe gracilis Hance o ".l % ¢ Curculigo orchioides Gaertenr
EBRIENEEA : MMEE. kM. #r, @ TR B &y ﬂa R AE, WAL, BUTERE,

iBFE, TENESH. MBES.
M % ¢ LEE Muni 82085 | | & EAE (RIS 82090
s % BHEH Dioscoréaceae El % W% Celastraceae

3 % : Dioscorea esculenta A % Tripterysium wilfordii Hook. f.

5. W




t % ¢ 1L%E Konmbi 82001 | |t % LR 82096
Bl % : %A%}t Dioscoreaceae Ea 2 BRI Labiatae
] % : Dioscorea esculenta ] % tllyptis capitata Jjacq.
BRAZCUAEA ¢ MBI RIS, MRAL RS, BRI ¢ TRUALAR, T, BIERE. HEE, R
LB, MEE, BRISHIME,
2 &t BIE R (R AED 82092 et 2 I Seti 82097
f % : H#l Amaranthaceac il % BHF Dioscoreaceae
2 4 : Cythula prostata (L.) Blume. £ % : Dioscorea esculenta
BRpT B ¢ IBE IR, IHWIE . kR, AL EMTRAY - MR E. Mt BRIk,
H B HE 82093 th % ¢ ThR131 . 82008
B % HE&F Lilaceae bel %+ M3F Dioscoreaceae
2 # ¢ llemerocallis fulva L. & # : Dioscorea rotundate
SR{TEIEE Y - IRIBME A RITR- EIRTAAE Y o j}ﬁi‘iﬁf&?ﬁ:; AL R T
\}E’JZ&ED
o 2 EEBREER) 82004 it % o E ThR179 82009 |
F = %+ 58 Compositae 1 % s BHMTE Dioscoreaceae
2 # : Gyunra formosana Kitamura. &t % : Dioscorea rotundate
. BB fr LAY -
BRz EREE iGN FFYE. AT, TR R LB
W 4 REEMA 82095 H X REEE (EEILE) 82100 {
B % : HE&F® Liliaceae 2! % ¢ B¥ Zingiberaceae ’
2 % : Liriope spicata lLour. £ % : Alpinia sandcrae Sand.
BRGLEREE R« ARG L, W RN I, B aRRRIAE - RIBRCY . M, EeMLTE.

- FIBEIMED., MBS, REALMBRAE. 1A

IR, PRITHLNE. TIWEM, JM&R. MRS
28 EEHMLM, AR,




& % RBEE(EE B, —FR) 82101 B Z B (BEF. HIE) 82106
R 4% : 5%} Leguminosae = % : 5# Compositae
2 % : Tadehagi trigquetrum f{Linn.} 2 % : Chrysanthemum morifolium Ramat.
Ohashi. ) .
MEES  FEER, FR.,FL. FLEKRE. CifAsE 3 oY ?Ei'iﬂ B, BHEHE. TE, 38
) f‘:",‘%. -J~W|’§- o
& Z2:BAS 82102 = 2 :‘:éxiﬁ RAX, DhEE} 82107
= %2 BEEF Portulacacea & £ EEH
2 %2 : Talinua Arassifo a ¥iild. 2 % : Ru
Pirmzg  EMUEAERE, /.aﬂ?% E20H WarMmEY  EA. B8, FE. B, #BE.
5.
r
| = % REX 82103 | | @ Z:HBAER 82108
= Z: HE&®™ Liliaceae = 2 HEH Liliaceae
2 4 : Asparagus cochinchinensis (Lour.) 2 4 ¢ Aspidistra elatior Bl.
B EIER : FE. BR, B, BER WiwHEEY: BEED, FR, B85
]
f i
2=z 2 30100 !
&l Z 1 REH Gromineae Z nacaze
2 & Cynnopogm nardus Rendl. var. % : {(Lour.} F. ¥. ¥Will.
zenuinus Honda
ERITEIEE %———?J—_?Z‘ R E: SR EEE ?ﬁ&é‘%? FR. BB, EE, WA
%, Bk, HiEE.
= Z: &+ & . AL 82110
i &
Z Z 2 2
2 2 2
LA
i HWE. BE. AE. B3, PrmEy FATEEE. BRREHE. WER
: g?‘]/i 5
: {




H % : THH g2 | | & AR 82116
B %+ H# Compositae Bt % JGI5T} Buxaceae
37 % : Adenostemma lavenia (L.) 0. Kuntie 7 # * Buxus microphylla sieb Eucc.
SRAIEMTEN : TR, UIFE. PER. EGNGEE, N AR R -

BRI A B fili 92 ¢ HEE. R, 1B,
g % B CELLTE. WER) , 82112 i % ¢ i #E TDR205 82117
B %+ S5WEEH Verbenaceae il % : BT Dioscoreaceae
2 4 : Caryopteris incana (Thunb.) Miq. 2] #  Dioscorea rotundate
ERA B ¢ ?%?ﬁuim\ IFgs, TIEIB RIS E | | SPOBUAEM - WREHE, MR LB
i % ZERE (EiE 82113 H % SRS -- 82118
# % 1 LHEIAR Punicaceae ¥ % ¢ $i5ET Elacagnaceae
£ % : Punica granatum L. £ % : Elaeagnus pungens Thunb.
BRI EAAE Y BARIBEN THRIGFFH . SR EMAE A ¢ TR AR RO AREE, BEIRTEK. SANG R
s %o THEHAR 82114 rh % RiER 82119
pais %+ HE Compositae Bt %+ RiFAT Podocarpaceae
£ 4 ¢ Taraxacum officinale wdfer. 5 % ¢ Podocarpus macrophyllus D. Don.
HfraEE c PEARYE. BRATEEE  RTELET . than., PR, BOEW. W

: EIE .

H A g 82115 1 DRI (D 82120

B4

LTSS

B &

: Spiraea prunifolic S. of Z. ver.

B Rosaccae

Pseudoprunifolia (Hay.) Li.

AR, BEA .

%
Tt %
1

BB 47 BRI

TR Punicaceae

A

Punica granatum L.

HLRZ IS E TR RS




1 2 e 82121 2y CARRTE e 82126
Y % BRM Rosaceae fl % BHIT Dioscorcaceae
2 # ¢ Eriobotrya deflloxa (Hemsl.) Nakaj. 2! # ¢ Dioscorea alata 1.,
ORIZEM AR ¢ AR, BEdNG. ARG ELAEAY ¢ BURATRET:, WAL R,
RS, AT, JTRR. W :
rht 44+ MR GRER) 32122 i B BERET G 82127
B %+ ¥ Lesguminosae {3 # ¥ Leguminosae '
8 % ¢ Erythrina variegata L. var. 2 % ¢ Lespedeza cuneata (DUMONT de

BRI BRI

CIRIEEAL, AREd, FEEE,

o-rientalis (L.) Merr.-
I M
BHEE, WmEmRE

A f5 At

COURSET) G. DnOH.
HEHBHR, B, GRS, SRy

@

th A FEMEETF. #FESHD 82123 e % RER -82128
e %+ EZHEF Rutaceae il 4 ¢ Bk Acanthaceae
& # ¢ Citrus medica L. var. sarcodact- 2 % ¢ Gendarussa vulgaris Nees.

ylis Swingle .
BRI EIREY c ERARIGAIE, R, 1B, Eeh, & SR AT BAAEA ¢ ARFIRAMT, FEEE. EOH, RES,

TR, #E95. $OA%. MIFR. Bhidt. 16 T 9 R MR
th % UJ?E TDRGO8 82124 R % BEBEUMTIFE, @) 82129
F %t EFH Dioscoreaceae Tt % ¢ AT Euphorbinceae
2 % : Dioscorea rotundate # % : Securincga suffruticosa (Pallas)

) Reha.

ERAZENEEA - SR B, SEAL R IERIh . AR BT HERY + BE il G RER (09 1% 18 0 B B T 0SB FET
o] % MEiE 82125 Hh G fHiEF : 82130
# % : BEl Polygonaceae &t 2 s T E Combretaceae
£ % Muehl_enbeckia platyclada Meisn. £ A Quisqualis indica L.

| BERI LA

REBHEERER.

B A7 B AR 5

CRTRES . REEE ., B,




I E AT e )|

ot B 82131. 23 % RETHFIHZER) 82136
® %+ IEBHEF Saxifragaceae Bl % 5F Leruninosae
7 % : Hydrangea chinensis Maxim.. 1§ % : Flemingia macrophgila (V11d.)
- ~ Merr.
BRGIENEEAY ¢ TEANTHAE, BT SR AR I AR
o % BIEBICH 32132 | {'p % ¢ FRWIEE bk 82137
Bt 4 : #iift Solanaceae # %+ EF Leguminosae
= 4 ¢ Datura metel L. 2 % : Millettia reticulata BENTH.
EBIEY  BARMABT IR, HE. BEE. R B SRR ¢ SMEERETIRE . HiBEHAE. HE.
| FRREGE. AL, 18RI JFIR R M A
I B #E L SRR

rf 2 R (B, RFEE, B 821331 | b % G0 (B ILIE) .82138

B st) B % : ¥l Compositae
¥ % : BF} Polygonaceae 2 % : Pluchea indica (L.)Less.
&2 %% * Polygonum cuspidatum S. et Z.)

’ SRAT AR ¢ R AAEET. IBRER AE AT,
BRAv ARy - IRABFIR, MR, TEMMEZSR. :
MORHZE (B )R INRRIT. 0.

e % PehIB(BAETE, K, 1% 82134 | % ¢ B (S ER) 82139

1 {F) £ % ¢ ZEH Rutaceae
B % Pk ERL Myrtaceae 8 % : Fagara nitida Roxb.
= % : Rhodomyrtus tomentosa Hassk. )0C.

BEfrEaEEy

HRBER. HF. GREREGKL. M

&, . HRRAR.

D EBEE. T, . . B,

JEHRT. SMRBRBETT . RIBRNEBRK.
R

R
B &
g 4

BB -

BT : 82135

£ 538l Malvaceae

% ¢ Urena lobata L.

RME. MERE, pulist, AURE
R ENYE. BHEERFET SR T
WBFR. MR, R, SER. S|,

BT .

it A
=1 %
%

2

S 45 B BT

1Ly 3% 27 I
B HEH Dioscoreaceae
Dioscorea Jjaponica

82140

DB,

SRilL ROEWE T .




A BB

CEREIRSE M., IGRTITMEE 42

B RIEF R

B AU B A

| G MEE 2141 | CERI-3 82146
# % EHFl Dioscoreaceae Bt © & EREEEL Halvaceue
B2 % t Dioscorea esculenta £t % : Mthaea rosca Cav.
BRMTENELA  SREEWEE, WL R LI, ARRTENARA « DIBRE S, PIMR . MG E HIE.

: R, (CiB8F T, BYchi,

H % TEE (FHF) 82142 | F ¢ AR (R 82147
# % BAR Guttiferae B & : LHF Ranunculaceae
& %4 : Hypericum patulm THUNB. &2 4% : Coptis japonica Makino

PN OREE B, AREORTS, #E9%, i
AR, BMARE, AEWETAL

L RE

i % 82143 | | & W IR - 82148
B % : BHER Dioscoreaceae ¥l %+ EEFF Ranunculaceae
2 % : Dioscorea japonica £ % : Coptis Jjaponica Makino
iz eI MR FHAE, BRI SRR s B CRG LS, IREWE, hE, #
' SRS, HULATE, AEREEA,
i 2o R (EMEE, Higw, 82144 i % ¢ W (FF Y unculaceae 82149
HILER) B %+ EEF# Ranunculaceaeno
it %+ T E Caryophyllaceae " % : Coptis Jjaponica Makino
2 % ¢ Drymaria cordata ¥illd. :
R BIHES ¢ .
SRfzeaEE Yy « TEMEKHESE, BORHE. BB ES), REW®E, 4%, E
MERE, BUMARE, BSEWETE.
rh D LEEY i B SERRESE AL 198 (LR 82150

)
5

N R B

HRRI B AR

: Bl Dioscoreaceae
: Dioscorea japonica

82145

WREHRE, WtR BN,

B4
£1 2

BRA B AR

BT Unbelliferae

Bupleurum falcatum L.

RAMRA, R, BUR, FURE, B8
2 BEVRRAIR R R, IRBYHIEB S,
THPW SIPEE. BOELYE, WL, B I6
ey &




R
B &
) A

ERLELBERY

ZREEHEE 1@ 82151
#WEL Unbelliferae
Bupleurum faleatum L.

AWM, WE, AN, SRR, IHiE
fE2 BIRFRIE R, PRIOALERISIY,
HIFIRBRIEE . RS, S, HC;’P’
FER

Hr %

2 g

SRV BB ¢

s WL (65
B &

s SIEFL Unbel
Angelica Keiskei Koidj.

82156
liferacidj.NTH.

TR

[REB A RRHAY.,

i 2 ZREHER 1;&?(@? 82152 { |-H* % IMH 82157
i % : %% Compositae
¥ B : #FEL Unbelliferae B # : lelianthus annuus L.
] % ¢ Bupleurum falcatum L.
SRiEREEN c IRBM, E. 8. PUREE, B PRI BB ¢ YEEEE . Gdu. I9RB. Lhitk. BRI, &
EoBEMERH, RITHBER, RBIRR MRS,
ﬁ"}:ﬂ&%ﬁﬁ‘ﬁ\ MRRss, HE. TR
T
2] %  HE¥E(R) 82153 | % B (EE) - 82158
£33 % ¢ KAEE Gramineae

B4
!

: BUTEEL Unbelliferaeid).
%

Angelica Keiskei Koidj._

2 %

R4 B

: Coix lacryma-jobi L.

BRAZ R,

gang, HUE, EIBNLS

IRty REIAAFREED. . %, M. SEF. BAER,

W 2 HHEG 82154 i %o CGR) T () 82159

B % HEE Unbelliferaeid]. B 4 ¢ HfiiFl Plantaginaceae

&8 % ¢ Angelica Keiskei KoidJ. £ % : Plantago major L.

eI RE A EEED. :
ORI ENAEAY  REIFE ., FNE., FEFFIIR. BOE. tk

Bk, WIE, Gk, wgek, TR

e % PHEGR) 82155 | *W % BHHEE 82160

¥ % BERL Unbelliferaeid) el 2 BT Labiatae

£ %% ¢ Angelica Keiskei Koid,j. £t % : Prunella vulgaris L.

BB A B B A

R A A R Y -

B ARy

B 'iiﬂT ).
NS ik -

GBI | B AREE R
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T

B 1 g

IR (B IR, HEBTFH,
. B ETaEwRg,

i %+ A% (k) 82161 | | % RO, TEED 82166

k3 % ZEH Rutaccae it %t BT Hymphaeaccae

=] % : Citrus aurantum L. B % t Euryale ferox Salisb.

SR EIEEA - B SOR, IESE. IBINER. o BB A R AR ¢ T LAKSUN . IR, R,
fERE . : TETFIEA .

H B ER 82162 i 2o 36l I 82167

# B {#HBE Combretaceae Tt % : B¥ Zingiberaceae

& # 't Quisqualis indica L. 2. % ¢ Curcuma zedoaria (Berg.) Rosc.
CERFER T CRIT), B, ERRCARAR BRI, S1F. ABHRY. W

YEl. IBERITIE,

th 2 GEW . 82163 s B IR 82168

B % KMEH Araceae it % ¢ i%IEF Alisnatacese '

2 # ¢ Acorus gramineus Soland. B % : Alisma variflorum Samuels

ERAZENZES ¢ IREALK, BOTE. BRER. FIiE. 1WA EROENAERY  RIIRDRRBNIRN, AT, LBRE. iF
IR, B, ME, WE. FLZW, 5 BANE, SRS, HEREYR,
HEMRTEE,

2] %8s 82164 I % H 82169

B % B¥ Zingiberaccae
Bt %+ BB ZingiberaceaeValet. 2 % : Lingiber officinale Rosc.
2 % : Curcuma domestica Valet.

BT EIER A

REBHZBERTH. FIER. Ll
HEER . '

BB AT B AR

SERLIGUL AT . BB, SREKEM
« TEPRIRAE .

HRfr By

LA Gl KD
: fin®t Solanaceae
: Lycium chinense Mill.

82165

BB R, TG, B .

i %
% o
= %

iAoy R

: Azukia radiata (L.) Chwi

82170

7l Leguminosae

TETF ARG, HHIRARERE.
T2 TR IR, BRAGEISERT,

FHTUR TR, AIBEE . B0, WM




m &
B 4
g2 %

ER A L EEA

bt o 82171

EFR Rosaceae

: Eriobotrya Japonica (Thunb.)

Lindl.

FIBURNER . DRGNS, MR ARER L
¥, IEIRTAM . TEFENERETR,
HITIR SRR, IBige, R, FHHHT
T,

NI
B 4
£ R

B I B

e 82176 |

W Amaranthaceae
Celosia cristata L.
TRtk ﬂ_d_ ﬂ%z ke N =kiH

>8] A
B &

2 %

BBz By -

EH
EAF Gramineae

82172

: Zea mays L.

“E—Hilﬁ“ iAE, BFR. TOE.

% R

g %

BB AR

rh % IR (K) ) 82177
1 B % : SBHEGIH Verbenaceae

: Verbena officinalis L.

EERLER JiJEH“'EE‘ ’?Ur HTH,@‘ i

EERE, BlKG. ﬁf?ﬁ B &IRTE,
rp % aEE 82173 H % lmE L /f\) (e 3 F) 82178 |°
F % BF Polysonacea Bt % : B Rosaceae
87 % t Polygonum multiflorum Thunb. &t % ¢+ hgrimonia pilosa Ledeb.

2 4 BB

BRRE MRS, BT RIRREE
< Mo, RS, ARE

3B fr BB -

2 E A R, BIRAEE. B
Mo, Bigdi, SRS,
uf }] ((ii {IJ_J -

A %
# %

BB A1 BIAEDY

AL EEGR)
: B Labiatae

: Orthosiphon spiralis (Lour.) Merr

82174

EHRIBEER
E:qffk,

BEREY: . REGHET

W &
t %7 Compositae
: Eupatorium formosanun Hay

B %
2 %

BB {7 ARy

PR () lEED 82179

P

WAMAS, AR, iR,
e &.*..".ﬂ.{’i o

#, i

i %,
B %,
2 %

ERATBIAEAL

P ELRE (R)
: JEE T Sapindaceae
: Litchi chinensis Sonn

821

~1
&

BREENA . W AR, AR,
AR B LGR.

i1 s GRTE (HITRGR) (KR 82180

4 % H{FF Typhaceae

37 # ¢ Typha orientalis Presl.

SR ELAR - AR LI OR . SRR, ARl
WEER, WTTHY

TR fE R
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rh RN & &}
B % : BHER Dioscoreaceae
£

&=

% : Dioscorea japonica

e, g

WRFUE, Sl BILBDR.

82181 i
#

£

R R

B Ly

#3 EC4E A 82186

PEUEE Umbelliferae
: Bupleurun Kaoi

RAIFEENSA,

HRAz B mE sy

: BIR
: 28 Leguminosae

82182 T #:
' Ft E

WK EEF 82187
2™ Leguminosae :

: Pueraria lobata (Willd.) Ohwi 72 £t Uraria macrostachya Wall.
BAR (%) , BBEIRMB TR, 1 BB A B AR {E’Eﬁﬁﬂﬂ’?ﬂ‘ﬂﬁﬁ‘ ik, W, RE, A
BRER, EJ?E B, B, . B

A £
B %
2 ]

A sEE Y -

: BT
: K8#M Euphorbiaceae

! Ricinus communis L.

BIE (EA) T, BEBZIHA,

WEE 170, 1EE fj’(-{u:o

BOOBBRIT, BEE. E, RS,

82183 H &
B &
2z

| BRAIEIEE

Y CREE) 82188
: 228 Polygonaceae :
: Polygonum multiflorum Thunb

1&1‘611{5.%5:&‘ HERA, Wﬂ’ﬁ‘f T
W, ms. Hﬁkﬂ. ATE,

48327
R Y

BT BEE

BB I
: BB Dioscoreaceae
: Dioscorea aleata’ L.; var. purpurea 2 4

B BHER, BRI,

HREHR., BlRLBEDA,

82184 | |t &

: BT Dioscoreaceae

T RRAL j 82189

Dioscorea aleata L. var. purpurea

ERAZERAEH

ISR %

: BHM Dioscoreaceae

: Dioscorea aleata L. var. purpures Fit 23
% t Dioscorea aleata L. var. purpurea

MBERR, WAL RILBIH.,

82185 od

B 47 B g 2

© LB R AR 82190

®HH Dioscoreaceaevar. purpurea

CWRRATEE, BALR LTS,

— 97 —




RS AT EILL A

MB—-MRASAE, B, & BE. HTESTAMRE, HRSBTHMER
TR, HICBRSABRTFR, BP0 RS TS M RIFREROFE, Hik
P Wk LM RIS 2 RN, EEARAE. MEHRRS . XOEAESE
RIBMASHK Y. BASHMMTWS . RBHBMZE, EESERSHMEERS,
W T, ERAET . AR E-ASWRRETRETHRRNESRALS
W, WE LB EES, 2EWHEENORR R R STE, BILRES WY
MR FE2RSG, FHBEMOTRRE, ERESRALEY, EAENE, BT
mmﬁaﬁrmﬂ”ﬁbmﬁmﬁﬁmfom%@&&ﬁzmﬁm7%$%ﬂ FE
2R B R % E . FIETFURENRTHAL ST, W8 SRR S .
I, —BALBERD 2 LB |

— AR S GG, MBI, MBS, HAGE. SRS REH % R

Y, HARBREEEEEY, TEUM. RATAEWRIENREE, B-0%

G TR, MEARKE TGO, TUNEBEZN, BAERRY
EERD . AT HEURECREREERFEOFER, K2raBARIERNSEERY
E%Z%ﬁ,ﬂkﬁﬁﬁﬂnﬁﬁ EEABMHERMUNAABEDREZ (E

ﬁ—%ﬁ%?ﬁmﬁ%mm%TﬂmW”WZ—Wth%ﬁﬁﬁ ELEHE RS
Beati@ERam: (OHENE, ABEZ, ARFRVALRZERRE, 23U
toﬁmﬁ\Mﬁ\m%‘EE“MQuE ﬂZ@f B 10~19% 2 M8 . & FHH
FEAABRIRE, € LT, HEFHP LS BOBALEY (METMEY)
Flgn, TRHBAAMEREEO2E, @EEREEE R, BiLNRA
BEBAAF, 404 IHFEZEZNRAESROH10%. QRMETEHIR
BEEASERR., ATHARROAEZEAESREENY, KEBMEMUT. )
ARKBERATMZMBEEOEARNEHARE, TmERNFRRETE25%. &R
ERMERMIMIEEEIBRA, HM2.0% AMBEZRZNEEESBAIAH

RpE 2= d:;MMmr,Tﬁ“%mﬁﬁfﬂé-ﬁrﬁﬂéﬁﬁmﬁo(M%,/\

3, EMRRLESHREEMRERETR, HE, . BRCSBEINESE
SEHEES, WERETEGME, LHENRRES S ME TS T, 2
TEE S BEAR R E.

MBS T S 4 L1
ARG ES, DILHE 2R
Mo AT CT B0 ¢ 5 AT I 0 G0 2 A 2 MO 43 LA T (6%
TEE RN & T -4 LT A . BT T RENLS G 125, R IR
0, FLHUG G (ESRIL B s 0B, L [0S GO R R
M2 E. TRMEREGEAZE . BHIERRBE, A¥2EY. KEFERBH

I i HLT&%mﬂ%%””-fﬁ?&ﬂﬂ“
ESHD ffjifrfﬂﬁuﬁ' SR ARKERS. IEEZE—NE



PR 2 U & ARG, 00050 R A0 IR LR VLT S, BT i
BB S & R 78 T | |
mm%MJ%ﬁﬁ%m%ﬁmﬂmﬁﬂﬁ\ﬁm%%&kg%%Lewﬁm%%
L85 5 R, G E00 KRR IL & 05 5 RO TS h3 2 ST G R AT KB
DM RS TS RIS, WS, WES. BT, A6, %R
ST & ATH 30~ SOXMI M ARKE. 76 AP . WL 20 4 11 S2L MRS . SR (54T
ANERBGE . BT A1, RS TR 205E L 099 ¢ W RS
B2 EH. MO, HETHRRP2IC, T, YIHA RTS8 S WA
SUZICHE, S S IR, IR W, B0 RS
58 W% W HUR R & 11 (01 2 éﬁvm;mﬂmmbwmmai,
B BIMCTEEARGITL, BRAEFH BTN L2 Lok, WA Ky s B 52
%#W%MUWWMH%WW¢$H%%%.&mmMW%Gwmw,ﬁﬁgﬁﬁﬁ
WOMBRECE . e 2GR0 BRI RO F AR - BEE. %R

WM. BHESSBELON LA IMES S0, HBAWHE I, BBTHM
WEE ME, BB . w2k és‘.”a:in'!ﬁ‘ﬁiﬂﬁ\.i'5fii@”}H?l BRI & BN

RHERBE. WHMIZRRGLERE S AS0K®ES. T BRR B EHEE S
HAE &2 /BB T O R MURITY . DI RS B LR :::-:- N &Y
AR & B RANR TS 2 Gy, B 2% MHHEZE, 5EBEICY
HL:W%SHFNM¢WL.GWW{MOM

' SO S P R S, T TTUERS . Wil UG R 2R, -2
Sy UTEERTIA : BUUE | AT R T r AR L ) R ULCHE S 5 0 UM IH 1.2 &5 A f
TE80%EL L, i 15;" VR WA 2R MR MY & RET0RLL L, ) BT R % & R
IHH Y . '

CEBBMOES R
Fr i b AR 0 TR R B AT AN MR OB, PER A

M S, LHRE. M E RN fI L6 R .ti_‘/\'{_{{n”m} L"“ BT, {HI}J
WK IR E 2 BT BTN L I RE . By MRIEDWR2EERY . B
S B, WA REYTE R . Wi M 2 P80 1 R LPY 2 R, S g
MR BEWPE AL, G S AL B2 ERS. SE. M. RIS IIMME O IR M
BYIE TG IBAE . & At RS e SR I E VIEP/J;L o2 e R

SRR TR R RTREG A%, Ay - TR UL UL L )T B AR SR K
B RRR, LA SO M SO A L MO R, e ZYR
i T £ 6.2 30 5 iR (J SREA L R GE AR K '3’- e o e 9‘):1 2.5%, BREBIA f.,_ i 2t

, BBENEEZR. uzt’f’f'ﬁ‘fi’li X E R, H0.09%

-/

A




2‘._5?5 PRI E RIS REREEEIEZ S‘W‘r‘ "Elx‘??m“. #— M
BEFHLR RZBETVUWER, MEFRAMEZRZ  WWLLORT, GH%R
 BOBWE CMHENMZESREG, SELI L. }:l’!’x RN J‘ILP@?J}L ® 5

4.

ot

SEMTEQ.IMAT -

GE BRBYRONMTE, LEFSHRRETOD HJ7_CT » L 4 0 B 4 R 2R A
 EEAETTRS M. Yi/kkr’f/}’dr AR, BERABESREZEIARS

, BITEOTH% M L. 'JJdHf}JHI'I"_ff‘-_O..rit‘,45ner-J.<. HE2EREEHREERYE
0.3%. JtRI LA BT B ’\0 :w.m L MUBICISTEEO. 3% BOAMBEIEYWE, HE
BRI BONG. ¢ f'Imx* AV R A fOSERAMHLUEZS SR
MBLs%S BiEE, BTH ft{ h-: ¥ & . o

# « b H{ﬂ"n T2 R, EMS M = > 5, I E A A5 >
WS, WO kW ERMERRS f.“nm 3 1] GLHT Y 48 MR I, I@‘éﬁfﬁ%%"‘ M
(3 18 43 {5 30 R385 W RAR2Y HE tuf_lerf,:*,:“ REERMERS RS,
¥ITE0. 80804 L. L; FRMHEICZW, 550,08

i RBSMMEBGE TR, It A s R 'ﬁvuﬂ)x"l&%(}iﬂiﬁﬁ‘F % RLATER

, XHA ﬁ}ifhﬁ’é:’l B RUE L o A9k e R ANl E ivﬂ)ish*!i.%k'm.‘;ﬂ?ffﬂi ¥, A
rf‘;!iﬁ#-‘. BRFM 2 BRI 1Y (3 o ’\‘ﬁ $2 5 BOIRE . R A S R PTG R
DHEEOE, RN, KRB EmE ’;ﬁ WEHE2E, IR ZR. DRE
B . SR, S RYEeSE EL AMBICHEME S, RIS, HIRYZ
fﬂmﬁl’)ﬁmsz,zi?ém DB REERG. ‘

AP B TE AR A S EIEA A U.JIU_."')LT" T OREE 2o R, WA

:,4.:@11#171[1”)/* ﬂ- ZWEBES, 49460.10%.
DEHIHVIR R AR OAL T ROLT, BRSNS ENEER. FIEBRZ2HES
EHJSZth i M R, B0.70% . MR, BNl AR,

B MRl ER A B M gy BF L A VT SR AT e Y AR T 0 R O il 285 47 B

P EMN. HE NSUERIL MBS RN S RAE, o 3% £, HREM A
28, IR i"E MH, BH2EE, ZHEHRNGE MRLRENEE R,

HiE S L 7E 0. 15%Sh L. GHTEZ M REEER, RERKXMSLBERZGHRM
FEAK .
i Jb ZHRZLLV

HigB W 2 MR e 20 B 2 B o8 8, I 5 i BEE, {11 IR E 11 E T E G
Lrw e syl e, R ASIF S IFJ‘Z. dEEN .(!-:: A A RN ER P )
SE .. BE. B L RY. RHEySH M fl'i

Bl EEAETIOC 2, TEAL RFT 2 B 'MMI/ TR A
s ﬁSfi’:?ﬁ-{ iy BuiafyfIf e, L5 & B B TEIRE S AL G Biod! BHE

a6
&b

LS S TTBIR ARG Z Nek R G 6 2 LT B R B BT i i
24 4\'I'Ju. LR SIM I a2 g0 02 L R .v’ii.:'--’jh‘% 0.‘2(‘)0mz;/1001; P
HE s RYE 0. 1ne/100g M EBER R, B, AR AR ICR MR,
B Er L R B 56 2 & BAS I F 52 0. 00n/ 1008 $F, KRR IT &09 T & 4% '
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v,

R REBRVGORBEHWOLM, 81 BOmMESER 821 HT"!"’“.’: Ha iy
i

2 2mg 1008 HEMZERHER . HM T H ROt 2 0 RO IR 2 i . @A R

1ng/100g8) k.

S SR BN R AL B R, ELR r‘-i‘:".,iiﬂ] WL T3 5 4R {5 Sng/ 100 7% 55

fiFJ‘”"‘E’-:‘?f-"iffEﬂiJFUiG DR I8 B3 AN I AR A Ef’?‘l"Iy v ZEEAER ‘/-‘réé}H,é .
., OER{p Ulﬁgiﬁﬁ.ﬁiﬁuxﬁ—f B, WP F20.0m/100g.

N ﬁﬁﬂﬁ’r"?"Z?u LT HBW BESTESBOELY. ﬂmm . TEX

15(53‘1‘:‘?4‘3:{12 B Fre 5 T UL A 5% L 1% 38ma/ 100, HEAHR (rico bran)ZSomt,/lOOf;

EE o EWHESEE20ne/100g, MG B& 15m8/100g, WA GKEMIES 14, dng/

100, MBEH S 13.4ng/100g, {1 [ HHE (whcat germn), % (vheat bran)13mg/

10032/ . BEMBMCMIM BB UISRIEL, B PTET.

B RYBREURMEZ AR, DI G E S R 85 11 15 ’IxL”IuE SHWNER

fU£¥ ERRDPEA NS BB BRGNS, # 10mg/100g
Ef, ZBRHESTREE, o RO IR B B EE J?.’z?ff*"ﬁ/\"‘fufé'}'ﬁfif"

MEE., MEREMREAALTE PIRCZAER . ST 900 R 8B 55 Ly v ZWER, &R f
2m/100g . ’
H BT EEMD "q 2R R J}L‘ EREBFEIN ., ERRGATHHA A S T lng/

100g)4 I:ZE‘H. & 5%' REAEREH 2B F RN 2 &, 375 5mg/100g L), )
&R RLAGHY 2 5y, FEO. Ing 1004
$ll & 52

MBS GOUME Al A A d e 2y MR Z B -Carolene) . B -Carolene 5
W, BFHRET Carolenoid) .7 - fF lﬂl”.} "'3‘ﬁ'fﬁﬁfiﬁf{ﬁi’ﬁf"t%ﬂ?ﬁiﬂglﬁﬁa. K
% &1 "559].’51“[_’.;:‘6/\ C MSEE . RIK, BRUSE. RIS e BRI, B

TEEBHESES, CETSBMMERET: Soi RIEW @M da BB ER

ﬁ.w:w%prmi%&mﬁﬁmwh. |

ML v g -8t KAGPERE G G o TES IR OP S5 W7 L~ B CL 007 06, B 4 (e
@Bl (Thiamine) . HEfl B2 (4% 3 Rlbof'lavm)&f:’sﬁaﬁ?é’(Niacin)‘:‘ He 4t b 4vp2 _
ERE, WEH, LEE80H o Er M IgEE, {fl.BIELBZﬁ%‘f‘ﬁ‘Z:?’ino &%
R AHIE A RiBE . :

Hflbds CUBIRHRTNR L D, G ERPRAESRLGM. . v

BRI ER M S HLMPLC R i 2 o8, BB TSN 4 R & ACAC
EFHEEFATTT i, RRB A H AL &AL, Bl. B2, Niacin HiZHPL (,)'“IzLifﬁr ; Jiq‘

‘ #szfEAZ/MFDm HUCRRAE , T 1A 8098 7 B e Hhh 2 B i 4 12 b, 4‘?2‘%%&.&. #

MEREE . L IPLC FES S BO, BT U9 81, Mmmf#i
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Nicotinamid )7, #7155 ik e & (e BG (Pyridoxine), ¥H (Folichcid 13 5 i

, BERH KLY LA fﬂ‘nf‘"fﬂl Qi L PAERASI (el e, TERABY ISR IR . WM AR ARG 2 IS

, HHPLCH KR & | 5 5 J&Jf‘ﬁ'f’ﬁ? Ui, FEREESN ’K?MXJ IS IR GE S

e 72 E il A Y TR - LG AP LCT5 i 55 PraE I 2 (e an B, i OE .
AR 2 0 A I A 1R B AR AR ’flfl’/JH' A ST NG GREAS

B SRR ST, DIRLHCE RS b A Al d & R T R L B G 2 &

LB -CaroteneM B M B 2 (it v i)

MiRE MR S, LB S 1T 5 Ry B -Carotend, JOP AU R RAL T2
WEARMS . 6. WRIBHI K NSRRGSR RECHIR R R ER
B, REFHERLRBHLERE '-;"[n“-'&(z‘“" fety. MIEFMAZHARALER -
KIEH (erocin), Il /LfLH Bt g, B EE Tl R ~Carotene 115 B t
.

Thiamin (4E{L AR :

fH T 2 4 5 81U P B 5 05002 2 EE M R KB 453 25 1S
ok B ALY $4A&Lmﬂmwmwﬂ,mﬁﬁWMmz%T.%M%Mﬁ
I R uw“z‘meMAme.%mmmm&rma%&mmx@w
B sh, WEIEA S R at RO BHN LR ERG RS, TR,
B R bR ST B SRS D BB -

Riboflavinth i % L B2 )

MR AKEEEenE, HILIHAEATHES 2B RETHREARER. £
e A M2 MW o WL SR TLT IR S A . SR Dy IR TR A, 1t
=% 3iikik Y] /t?. SIS D (=

CECEEEE (Niaein):

HENZ J‘Ur”'\"JJ'J\FE‘&':fﬂfﬁﬁ?ﬁfL‘l‘FJ?Lﬂ" ?“f‘xw. 7Lﬂ LE2IE NI 2 BB SRS .
Ew, HH, mEE R AD e A A2 '35.‘?7 R MRS 2B A IE. TB
LB |t & Ann/ 100k 12 B0 AR ASEYILE K 8B I B Ay A W?’ﬁ""iFE“J % i
fE€ % 2me /1008

MU A b & C

FRBERTESESRINE If[l Be . (E M EZNE LS by AN KS T MG C. &1
FRRZMEEREA D, B ERSMEN F""“;ﬁ HAXBUHE. & fi?’fﬂf
BERMTE 2, BN RME R GEF 2. T TR i J/LIF”J A
wc.

EL 8281 S24F M 76 & B B EE 12 AR B RL 2 HE L @ Coa R TS LSE G AT 0 SR AR R AE
%, MRS ARG RE SR fit s € CriR%, 8142 ﬂ'ifﬂm {75 4 FIT 9 B4



SR BRI d 2 & b, B IR RS R, AR
BB ERAD A BT L, RILINE F WAL & &R, SR T RED O, ST &
T TR A A PO T R AR TR R 4T L, B DR B IE 5 B SR HLIPLC TS
RIE . RAE IR fRea. 0UALCLBESE (1SS A 1 T Wl 5 THIIL, B PYHER (SEIRmE
2 EE(Y °IH biw & 8 2 BATPEM 3 5 A TRICE S % B0 A3 R G 4T T RS
Prie G EIieE & R RIS G &R AR RDIERBAILE U, TR &, TIHI
FEAE D CREIACHEND AR 2 b A IR S AT E R AR A
DU S B RLAE 208 05 S AT R B 0 RO S Ay, 4 fl'c 15 30 5 5 5% 4 1,

53 1 -

Wham B ER

ARARETES, EXBOE 0EREARBRREVZSIE, BERKABERZHE, &
,Eﬁﬁﬁﬁﬁﬁ&%Zﬁﬁ tﬁ%%EYﬁﬁﬂm,Tﬂ%éﬁﬁ&*%ﬁ%i%%ﬁﬁ

136 % ﬂ%%%%&ﬁ%ﬁﬂ W%&%ﬂ\iﬁ%ﬂxﬁﬁﬁ\ﬁﬁﬁxﬁﬁ\Egﬁi
\%Bﬁ\ﬁfﬁxMﬁ‘ﬂﬁ%;MW@\ﬁ%\ﬁﬁ¥ﬂ\ﬁﬁ¥\ﬁﬁ;ﬁ§\§ﬁ'
X, RBUE, AW RAALE, ), SHUSHIIRERD, HPZ2aB88Z.
ﬂﬁ%\%ﬁ\%ﬂ\m%yﬁﬁ\mfﬁ\%Eﬁ‘ﬁ%¥H{ﬂﬁ¥\ﬁmﬁ‘m%&
NMEXDBEFESLEAES KRS, ABHMBERYTE. AsELis, BESENE
HERARABMNABAFERIA,



R R BRI A TR AR 2 — ALK 5 L 8

ik ER
¥ oMW WAL Ky HE G MM Y Hdy
4G : % dry basis
81  &iNic 5.6 19.06 476 13.97  7.90 54.31
81 Mg % 6.56  9.95 3.51 8.95 11.81 65.77
81 ®HiE & B O12.59 2478  6.84 11.81 13.84 42.62
81 WFE ¥ 6.86 24.66 3.77 23.37 10.74 37.46
81 fuH & 10.83 16.42 6.57 17.54 16.68  42.79
81  fiH ks mE 7.0 9.43  1.09 . 24.75 6.07 58.66
81 M B 720 465 3.66 8.43  13.44 69,82
82 it ¥ 5.80 13.24 7.49 14.32 13.64 51.31
81 HIEEz ¥ 0 7.28 25.04 7.80 12.85 13.29 41.03
82 mEs ¥ 10.07  23.19  6.22 10.90. 18.88  40.82
82 ZBEH-F ¥ 11.05 13.44 6.20 13.34  8.32 58.70
82 ZBYEMTE  E  8.76 10.08 6.13 16.48 918 58.13
82 BEREHM-®  ® 11,01 17.03 5.87 11.36  8.35 57.38
82 BERYEM-® H  8.30 12.05 4.35 13.37 9.7  60.45
81 &SRt ®  6.89 5.73  1.71, 43.94  5.16 43.47
81 HEH ® 019 4.16 5.97 13.20  9.32 67.34
81 WiHE W 14.34 10.72 4.01  18.30 16.57  50.40
81 WK & ®o5.72 11,51 1.23 45.21  7.88 34.17
81 & ¥ 7.80 4.83 1.17 50.91  4.85 38.24
82 % #® 6.7 6.12 1.69 46.52  7.50 38.17
81 HEE: ® 512 8.25 2.40 48.26  7.46 33.82
82 HEEm:S B 7.12  4.85 1.35 50.64 - 7.40 35.77
82 ZHHEH-—% H®  10.30  9.97 5.33 29.21  3.90 51.59
82 ZBEHIZE B 7.0 5.79 3.00 40.30  4.45 46.45
82 HWIELEHM—E  H  9.06  7.09 2.75 38.20  4.18 41.09
82 MEMH-® 8B  7.84 417 1.76 31.17  3.07_ 59.83




H— kA g A R0 B 0T 5 0.2 — A 00 4y LU ()

i T
R LU HE A /) P MR B B S Mt

4y ) v —————— % dry basis

al-

& SRAT f##  5.07  2.33 - - .11 -
81 EHiE ® 776 4.91 2,22 15.64  6.29 70.93
81 &% EMR 5.40 25,08 6.82  12.37  9.21  46.52
81 EH B 5.54 2511 6.2 13.90  12.78  41.99
81  BIRE 8 13.69 11.12 2.95 16.23  10.50 59.11
81 MEH . 5.26  9.34  0.84 52.77  6.34  30.71
81 fiE® 8 6.29  5.22 1.02  3.99  3.14 85.63
81 LB5E f 8.95 13.43 0.70 - 16.56  4.07 65.23
82 % # 9.06  6.21 1.87 25.02 10.62 56.28
81 HEBE B 5.29  8.80 3.28 40.16. 18.25 28.5
82 HEEY 8 7.83  8.73 3.33 28.78  9.40 49.75

82 ZBEH—% M 12.11 21.54 10.88  11.97 5.38  50.22
82 ZBYWesof . R 7.97  16.35 9.39 16.24  6.96  51.08
82 WMH—E B 11.80 21:08 11.03 14.02  4.89 48.97
82 FSJEE W#ZE OB 7.91 13.57  9.28  9.49  6.39  61.28
81 REXMA MR 14.37 10043 2.10.  9.91  6.96 70.59
81  4MEEs M A B 950 2.05 0 : )
81 KREEMXK mi| 7 0

81 HEHTH it 7.83  17.88 12.64 25.20 8.67 35.55
82 % fg 5.85 13.37 52 26.51 14.35  38.25
81 Z=B5H—% it 8.80 17.37 32 13.54 6.59 52.68
82 ZEBE#M—-m. i 9.49  12.75 81 16.56 49 56.39
81 BEREH-g 1E 9.75  20.00 9.85 17.32 6.60 46.23
82 HENKHo-F it 8.61 16.82 12.28 13.38 6.62  50.91
81 HiEF RET 5,06 - 7.07 16.27  13.01 4.93  57.77
81 =xH FE 0,98 1412 0.33 1.69 0.54 - 83.62




F— A AR A A 140 0B A 2 — AR AL 43 LL R )

i R
i wWooM; AL Ko BE Wl &k Ko Wikt
149 ' % ——— % dry basis —
81 HPILEE
F 8l W 4.62 11.82 1.06 - 2.99  3.71 80.42
AR 1R Sl 3,98 11.14 0.22  2.09  3.67 82.87
R 4% W 475 9.91 0.70 1.40  3.07 84.92
S ARG W@ 4.30  8.06 0.87 1.75  3.03 86.29
82 HIALE .
O HlE W 412 7.26 0.97  5.68  8.66 77.42
mE Wi 7.20  8.57 0.81 1.48  3.83  85.31
H A ©WE 6.85 1142 0.83  1.88  4.35  81.52
81 EHELE
c3 W 7.3 9.36 0.68 1.67  4.33  83.96
c7 s 8.0 7.96 0.57  0.36  3.40 87.71
cll ME 6.9 15.71 0.81  2.45  6.67 74.37




He AR TR A A Tl MR R s ks W% o 3 L #

Hiw #W o B4y S P K Ca Mg Ha Fe Al
EAG me / 100 g dry basis

81 H#fRit BO278 -327 1940 1274 301 16 49 47
81  MigjR 1344 195 3278 2024 460 99 13 14
81 WH %502 508 4025 2223 204 188 71 g9
81 EKEHE % 255 326 2253 2304 355 55 . 41 31
81 i #2686 511 3035 1343 1051 59 28] 218
81 faE I3 ®H 162 247 1350 963 254 51 136 {22
31 E® F287 236 2029 4110 952 114 12 15
82 EtE F 200 318 1886 801 337 35 265 188
81 [IfE®s ¥ 245 430 2758 2751 756 31 67 @7
82 [fEEmz H 810 1079 4027 4063 774 50 103 87
82 ZBEH—FE ¥ 200 318 1523 2495 320 20 45 49
82 Z=ZBWHIZE O 167 252 1513 2095 249 35 98 88
82 WEUWH—E R 200 383 1838 2751 1200 25 33 34
82 BEMEHTIE 232 278 1686 2098 144 33 41 37
81 &It ¥ 104 191 1580 © 501 122 17 61 54
81 HpH B 355 210 3850 753 167 17 10 20
81 WH & B 144 629 6434 1693 149 119 34 4G
81 WEFE A 176 347 2052 1442 153 55 37 36
81  fhE ® 152 149 1319 572 499 69 46 43
82  #% #0306 302 2394 481 86 43 95 9l
81 HHWES ® 170 317 2115 1382 209 64 55 53
82 HEMWEE . B 135 360 1782 1721 174 40 20 20
82 ZBEH—F ® 150 392 1105 559 180 33 20 29
82 ZRUEHTIE B 90 195 914 596 155 68 71 57
82 WEKEM-—-% ® 98 166 1037 951 106 35 19 37
82 HEREHMIZHE ® 84 114 718 750 100 22 22 .21

— 37 —



t:3

Bk T R MG R 0 W42 7 Z EB R T L6 (45)

il M A0S P K Ca Mg -Na  Fe Al
EAR mg / 100 g dry basis

81 @it # 64 75 411 193 79 80 139 0
81 M 99 230 1432 398 224 61 117 129
81 % LA 519 885 2489 779 266 52 33 50
81 BH Y 509 960 2089 762 336 108 141 159
81 BIE# {147 603 4395 484 217 151 66 108
81 WMEE M 241 360 1133 1457 184 74 42 32
81 A% & K96 220 1066 323 144 2 50 24
81 " HiBf # 515 271 1006 281 170 154 32 21
82 @tw #0452 267 1977 394 166 49 335 193
81 HBEE B 290 203 1632 1281 243 135 792 339
82 [Hpmm T 250 249 1008 2236 214 40 175 141
82 ZBENHM—IF IR 240 635 1162 574 336 51 56 51
82 ZBEEHTE IR 199 528 1004 491 371 61 217 174
82 LI —E 242 605 1022 507 322 44 39 49
82 BELEHITE B 205 441 932 522 270 49 127 118
81 REEMKZ MM 159 201 1396 202 59 67 121 121
Bl MIEEME MM 168 138 872 139 48 57 5T 60
81  KEHEMAX MR 155 130 900 192 65 71 118 112
81  HEFH it 394 509 3075 738 425 53 34 16
82 H% it 232 517 2104 647 321 35 277 201
81 ZBUuWH - It 321 724 2110 781 277 65 21 15
82 ZEEHZHE  JE 250 440 1318 1928 277 77 70 66
81 EENM—E j& 348 586 1410 1375 151 23. 31 29
82 WEMEHMITE i 262 525 1317 1708 212 35 24 24
81  EHEF W 175 234 1917 560 183 11 4 11
81 FHOI62 167 91 36 30 4 3 3




B R TR A R T A

BB LM T L b

A

12 (4

)

i @& 841 S P K Ca Mg HNa Fo Al
F=iH meg / 100 g dry basis
81 =N
FEz W 175 226 1732 50 83 9.7 3.9 5.1
AR 15 WEE 134 185 1826 36 77 5.9 2.8 6.3
12 4% R 135 196 1460 33 64 10.3 4.3 6.2
R 558 WE 119 206 1571 29 62 8.6 2.1 5.8
82 ALPYILI%E | |
1#LD§§E§» Mg 128 211 1250 71 99 54.8. 181.7 166.6
i % f8E 91 245 1803 28 53 35.3 6.5 19.8
AL B 140 346 1919 56 87 31.7 6.6 19.5
81 EEliw
C3 Wi 140 203 1942 113 91 73.3 8.0 31.9
c7 Wi 134 192 1596 92 74 37.1 2.6 5.1
C11 BiE 209 2832 404 165 69;3 5.9 5.6

293




F oA RS I AR AR 2 ""M R

U 18 BT Ma Cu Zn B NP Co Go
EA m / 100 g dry basis

L 81 ¢ GIRIE #  4.96- 1.26 5.21 2.85 0.47 0.019 0.00
81 MiAiE %456 0.93 3.05 1.97 0.26 0.014 0.00
81 WHE # 5.17 1.05 4.30 3.80 0.69 0.031 0.00
81 K # 4.08 1.05 3.08 2.54 0.31 0.026 0.00
81  fl# % 37.93 1.76 6.47 5.20° 0.93 0.11& 0.00
81 fHE WEH 3.50 0.76 2.64 1.88 0.54 0.061 0.00
81 [FH # 20.46 0.62 3.28 3.73 0.46 0.016 0.00
82 % % 13.37 0.87 6.53 4.27 0.80 0.093 0.00
81 BB # 6,32 1.04 7.00 3.63 0.71 0.025 0.00
82 [MmEE ® 0 9.78 2.83 10.48 6.68 2.50 . 0.044 0.00
82 THRUMSH -t H  6.54 1.09 5.91 2.31 0.30 0.031 0.00
82 TEUEHMTIE B 13.28 0.88 4.34 2.80 0.49 0.065 0.00
82  EICHEHI—IE B 6.37 1.23 3.92 2.27 0.12 0.026 0.00°
82 HEMMOE F 136 0.88 3.62 2.30 0.21 0.019 0.00
81 @RiC % 2.95 1.42° 6.18 1.36 0.46 0.022 0.00
81  HEIH 0 1.15 1.10 2.94 2.40 0.21 0.004 0.00
81 DIH % 3.25 0.58 4.99 3.58 0.86 0.029 0.00
81 M H # 0 1.39 1.41 2.65 1.62 0.41 0.027 0.00
81 AliE % 15.46 1.27 2.23 1.73 0.39 0.054 0.00
82 % #  4.48 0.76 3.21 1.49 0.61 0.045 0.00
81 HBBEE @ 2.01 1.30 3.22 1.36 0.60 0.020 0.00
82 HEBm % 2.27 0.60 2.86 1.80 0.46 0:027 0.00
82 ZuteM—4 8 3.07 2.18 5.02 1.60 0.25 0.018 0.00
82 ZEMEMTOE W 4.57 0.68 3.25 1.80 0.5 0.064 0.00
82 MM & 2.00 0.75 3.70 1.44 0.12 0.019 0.00
82 EMEAITE W 3.84 0.50 2.32 1.41 0.10 0.019 Q.00




O N T IR M T AR 2 mi‘&h-m S

Bl - BB Mn Cu Zn B Hi Co Ge

fEAY mg £ 100 g dry basis

81 @ lic 2.8 1.90 9.39 0.50 0.00 0.000 0.00
81 g B ik » 6.74 1.79- 5.48 2.31 0.91 0.097 0.00
81 & EWR 355 1.79 6.46 3.03 2.86 0.107 0.00
81 EBH IR 3.89 1.58 4.60 2.49 1.36 0.152°°0.00
81 BiEE i} 3.72 0.96 3.50‘ 2.82.0.90 0.051 0.00
81 W F A 5 1.06 0.95 1.64 1.51 0.38 0.025 0.00
81 fill BT K5 TiE] L.61 0.33 1.47 1.66 0.30 0.022 0.00
81 - B A ® 7.39 1.72 2.07 1.33 1.16 0.065 .0.00
82 #H #7.40 0.99 3.71 1.63 0.33 0.127  0.00
81 HmEEZ ®10.36 5.21 6.28 1.16 2.36 0.172- 0.00
82 HEeEEx i) 5.21 0.62 2,93 1.26 0.53°0.122 0.00
82 ZERH—-E B 4.94 2,10 7.41 2.03 0.33 0.668 0.00
82 ZBNM-E B 6.87 1.73 5.75 2.33 0.78 0.20.9 0.00
82 HBR%EH-F # 3.25 1.68 5.65 1.80 0.13 0.030 0.00
82 HEKEH_E 6.02 1.08 3.80 1.82 0.42 0.079 0.00
81 REZEMA MK 1.99 1.40. 2.21 1.36 0.59 0.055 0.00
81  HMEESEMA M 0.91 0.41- 1.70‘ 0.92 0‘.27 0.035 » 0.00
81  AREEIM% MR 1.67 0.52 1.34 0.73 0.28 0.054 0.00
81 T fE& 4.36 2.54 3.30 3.71 1.33 0.025 0.00
82 it it 9.60 0.99 5.53 2.73 1.79 0.109 0.00
81 3.%‘4}5%“‘35 it 4.33 1.14 5.69 1.80 0.25 0.037 0.00
82 ZREME Gt 9.45 -2.24 5.37 3.69 0.57 0.092 0.00
81 WM L 477 0.94 5.48 1.80 0.37 0.020 0.00
82 ®@mERENZE It 8.67 0.99 4.69 2.30 0.28 0.041 90.00
81 HET RE 154 -1.22 1,13 2.28 0.14 0.007 0.00
81 W TR OL.60 0.44 2,14 "0.00 0.06 0.004 0.00




T2 AR R A HT IO T RS R 2 R e R LB BT (D)

(ie

WO #4 Mn Cu Zn B Hi o
EAG. me / 100 g dry basis
81  riphh &
T8 MR 0.00 1.23 2.11 0.41 0.28 0.017 0.00
G AR 15 M 0.00 0.97 1.46 0.34 0.12 0.000 0.00
FAR AN B 0.00 0.79 1.25 0.20 0.10 0.000 0.00
RAESY  BE% 0.00 0.84 1.36 0.32 0.08 0.000 0.00
82 KL PI1ILEE.
TrlskE BEE 1.86 0.98 1.89 0.37 0.40 0.062 0.00
i WM& 0.17 0.57 1.45 0.66 0.02° 0.000 0.00
EHA Mg 0.17 1.42 2.18 0.36 0.17 0.000 0.00
81 - B A
€3 Bii 0,16 0.46 1.05 0.44 0.00 0.002 0.00
7 M@ 0.00 0.40 1.18 2.78 0.08 0.000 0.00
C11 2 076 2.04 0.80 0.09 0,000 0.00

.22




60 < A 9 U007 BB 0 40 2 0 0 5 8 L 2

8 -Caro- Ascorbic Thiamine Ribo- Niacin

i BB bl FHigina tene acid flavin
iy e n g / 100 &

81 &8t # 4.6 23.4 ; 0.27 1.09
81 X ] 5 F 10,908 30.2 t 0.24 2.23
81 W £ B 5.54 55.4 0 0 0.32
81 W EE B 9.02 65.6 0.20 0.35 0.48
81 i & B O11.55 5.3 0 0.33 0

81 Nokg: REH O 1.56 24.8 0 0.05 8.4
81 EE Bo2.82 24.4 0 t 16.93
82 #H ¥ 8.22 21.3 0.14 0.38 13.47
81 EIT53E % g 9.41 443 7 0.07 2.41 . 0.24
82 HinE s BoO3.42 66.3 0.48 2.55 22.92
82 SREH-F B 5.97 18.8 0 0.20 12.16
82 SBEMTE B 3.00 15.0 0 0,07 6.25
82 B —-F ® 7.07 15.0 0 0.53  9.77
82 BEEMOE O 5.20 15.8 0.15 1.62 0

81 £ 80 it i - 7.3, - - -
81 Yi g ®0.08 9.3 0.22 0.63 -
81 W B 1.23 91.7 0 0 2.25
81 R & 0.89 8.4 0.66 0.22  0.51
81 filr & i 1.41 13.9 0 0.29  0.47
82 7t % % 0.64 10.6 0.12 0.30  2.92
81 B # 0,54 61.9 0.09 0.54 -
82 HEES - #0.44 19.7 0.05 ©0.54  1.55
82 ZBEM—F B 0.36 12.5 0 0 0
82 ZBEMIE K 0.32 5.6 0.16 . 0.35 0
82 W - % 113 10410 0.51  1.69
82 BEESIE B 0.34 6.3 0.18 0.55  0.07




Vg oA TE AR Y TR G AR AL 2 M (A & L ()

£ -Caro~- Ascorbic Thiamine Ribo- Niacin

Y & Eit v Lene acid . flavin

A _ —— g / 100 g

81 & RIT " - 8.3 - ; -
81 L B el - 28.6 t - -
81 o EfR0.05 5.5 1.09 Tt -
81 C HEE . BRIR 0 0.02 6.7 t -
81 BHE B 0.40 57.7 0 0 1.89
81 Wi T . 0.03 1.0 0.06 t 0.42
81 1% 5 w0 0.12 7.3 0 0 .51
81 e b5 L B 0.32 5.6 0 0.05 -
82 5 ® 0.18 8.1 0 0.31 0

81 FIESSE S 8 0.36 396 7 0.10°  0.18 -
82 EgfEEs 0 B 5.64 67.5 0.02 0.47  0.73
82 ZEBH-E R 3.2 10.0 0.11 0.05  2.22
82 SHEHTE R 0.84 10.6 0.22 0.04  0.55
82 EmEMHE—% | 0.8 5.6 0.12 0.05  2.42
82 BEKHoE R/ 0.36 2.5 0.10 0.07 0

81 EEEMR IR 0.01 8.7 0 0 -
81 AN L MR 0 6.1 0.02 0 -
81 KEREMX iR 0 1.9 0 0 -
81 HET A it 0.42 3.9 0 0.32 0.7
82 it it 2.01 9.4 0 0 A.12
81 =EReE—tE e 1.0 67.9 0 0 0.26
82 gl E it 1.53 18.8 0 0 0
81 BERH-E 8 2.29 28.9 0.15 v 0.0T
82 EEREME 2,16 10.0 0 0 0

81 HiET BEH O 0.22 1.1 0 2,86 1.37
81 5% 0% FH 0.0 0 0 0.20.  0.35




REPY A T BRI A0 A 8 02 A (e o & 0 LL 0 (45

B -Caro- Ascorbic Thiamine Ribo- Niacin

H g i 88 i Lene acid flavin
4y me /100 g ——u
81 NIZHIE
T3 E b 0 6.1 0.05 p .03
1% 138 mg o 0 009 0.1l  0.42
R AR 45% g 0 0 bt 0.10. 0.99
17 5% EE: 0 8.0 L 0.00  1.55
82 L1711 4
il g 8 Wy 0.01 5.6 0.04 0 .29
i % UK 0 7.5 0.11 0 1.54
AL 8 0 5.0 0.04 0 .65
31 g ATNE:
€3 I i 0 2.0 0.10 t .10
c7 wE o 0 E 011 - 1.26
C11 g 0 0 0.09 t .36
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% 3% DOH82-CM-055

BRI B S E AR
B 344 Bk 1% 734 E G 5

FPEX 2HR HRR MREF AEA

w =

FEBETBTECHMEERPEN (FE - HE - BR - Z%) LUE
ECHEEMNEBEREZH % > 55 HE &S BRI B Microcrys
talline Cellulose (Avicel PH 101), Corn starch, Dicalcium Phosphate Dihydrate
(DCP), Lactose) A1 : I(W/W) KILEBIR & T8 - TG Z R S B ERH
“HEABBEO0% 5%) REEEE G5 T, 45T, 60C)FMRNAE
BEBEE IERIEUSREREENIE PO AIEETRDER
R LB o ,

BB Pl Bl & R 22 R B 43 AT 4 (DSC) 7 I 28 5, 3 R 0 SRR T T il %
CEEE REESNEREE - ERESHEREMAEE BEREEE
T HESAZBEBHHMER FHAENTEER - MERHREYHNHEEZL com
starch B RBH * DCP BT B S - BRMIZY h D corn starch £ 5 157 &2
Bl HERBIGAIA KKMEE - SELUDCPHEAHEE EHER » Avicel pH
101, corn starch, lactose FMIH A E EHENEE - £ > BENEE S
B —RRRKONEEGHEBNEY XD HEENHEME - EXE
BHHEANWHEBRELERZTRENBERSER  BESG -

FRERER » Avicel pH 10] BH M B2 S W E X E/EH ° corn starch HI



MO BLERENIER - DCPAIRSEREVMN IR E » HEREEM -

BENEFEERYRARANEABSRRATIEEARAEE
EHED EHNBERNEENPBRERAAEN  FARERNAHRN
cHEMZARKMBEIARTABNETHAP IR TEFRESRE 1
RS GEYEZLEER  GEHHERKN o

*ﬁﬁﬂ%ﬂﬁﬂ#ﬂ?%%#%W?%ﬁﬁﬁ&@ﬁ#ﬁZﬁ
BRESMERL: AN FHHUBENRERENTRIOEN
T-ROEATREMEAERE (ZHEE _H#8RE) TZXE
o BYRAKBHZXEFARFRBREHZEH

‘ SR A ERUBPLCR SN E R EIRPERR A G EELERE
Tzwee®itc URERMFEHSFE(DSC) » &K RHEMWRRBREZ
TEHAER o CHNEEREMOAAEENENE RN B IS
EERERERMNZE o

Z.EEEN:

BENMBHENEETNERARBMOAN BRERRMET RE
EFHEMNERRSFENRA ERENEFHEPITNOERRHB P REL
EEMEBEERETANBEESAT  BaNXTESER K SRR K &
EEMXEAARERAIREMERNMWER - X R EHMF Aosc
REPLCFRGM SN BB RBH T ERN T HBERNMENRS -t E
Mo SR ERG & o -



. KBEHERES
(—) #8:

(1) BRI & (excipients):
CMnﬁﬂ&Uﬂ:ﬁE&%ﬂﬁﬁmﬁa
Lactose USP: R LR BB AR AT
Dicalcium Phosphate Dihydrate: Edward Mendoll Co.,
Ltd.
Microcrystalline cellulose (Avicel‘PHIIOI): B R T

EuAEH

(2) 4f # 3 2 (chemical reagents):
Methanol: Mallinckrodt Specialty Chemicals Co. U.S.A.
Acetonitrile: Fisher Chemdlert Guide U.S.A.
Citric Acid: Sigma Chemical Co. U.S.A.
Di-Sodium Hydrogen Phosphate l2-water: Nacalai Tesque
' : -Inc. Tokyo,'dapan;

Sodium Lauryl Sulfate: Sigma Chemical Co. U.S.A.
Tetra-n-Butylammonium Bromide: Tokyo Kasei Kogyo Co.,

' Ltd. Japan.
n—Propylparaben: Tokyo Kasei Kogjb Co., Ltd. Japan.
Salicylic acid: Wako Pure Chemical Industries, Ltd.

" Japan.

Indomethacin: Sigma Chemical Co. U.S.A.
Sulfamerazine: Sigma Chemical Co. U.S.Aa.
Ammonia water: Nihon Shiyaku Industries, Ltd. Japan.
Perchloric acid: Nihon Shiyaku Industries, Ltd. Japan.

(3) # ¥ & (standards):
B ¥ : (-)-Ephedrine HCl: Sigma Chemical Co. U.S.A.
- (+)-Pseudoephedrine HCl: Sigma Chemical Co. U.S.A.
H ¥ : Glycyrrhizin: Nacalai Tesque, Inc. Tokyo, Japan.
B R : Puerarin: 'Funakoshi Co., Ltd. Japan. i
Daidzein: Extrasynthynese, France.
%j %% : Paeoniflorin: Nacalai Tesque., Inc. Tokyo, Japan.

(Z) &3

B# il BITsE ¥ CARVER® Freds. Carver Inc., Model-C.
Ug.S.a.



BRI HME TS : Spectra-Physics System (Pump: P1500,
UV: UV2000, Intergrator: Data Jet Intergrator)
HEERE: REBEILEZERBARLE - )

R BRI Napco Model-5831 Napco Scientific Co.

Ltd., U.S.A. _

Bt % FE Bl £ 4% :+ Corning pH/ion meter 150, Corning Co., Ltd.
U.K.

¥ HEHEA EE: Micromeritics Flowsorb II 2300,
Micromeritics Co., Ltd., U.S.A.

B % EHEE: Multi-pycnometer, Quantachrome MVP-1
Quantachrom Co., Ltd., U.S.A.

¥ E#; % B : LABCONCO, Name Ching Young Co., Ltd.

¥ B : Retsch Muhle Wuppertal W. Germany

MR EEHMEHE: sTAV 2003, J Engelsmannag

J B B E{H:: EYELA TOKYO RIKAKIKAI Co., Ltd.

REFIM S I E : PERKIN ELMER

M. KBS E

(—) REEREMES®:

(1) IS HR: AHHEBTEETE KX BA SHSUH S
BE o A8 5 EL30 5 ER AU I WU JE AT 3 (TEC) WEERA B o B NG R
LM 2 SEEH SR LB RN A o -

(2) W8 B (TLO) 4 ¢ (RRRE—)

HE:

¥ B AT M s Silica gel 60 F254

BHEE: ETE: Kk: kB8 (7:2:1)

EEdEE: 5 ul

BEMHEEE: 10 cm

HBHAHFE: UV 254 nm

$E: WHRGlycyrrhiziniZ ¥ B A M MAREEHNO.3 BRAR BRI
2o ‘ .

FE ¥ ¢

WRERBHTIK: Silica gel 60 F254

BREEE: FTH8: Kk: KE® (4:5:1 RERK)
EEdERE: 5 ul

- =52



(3)

<1l>

ERHBEEHE: 10 cm : .

Br i 5 & : Ninhydrin spray reagent, 105C il#2 4§ o

#HR: B REphedrine HC1F # B R W NREEH 0.5 EEH LGB EB
2 o

BEiR:

Puerarin: :

BB K : Silica gel 60 F254

BRBEHE: K{5: FH: & (65:35:10 FE#K)

BEEE: 5 pl

BEBRES: 10 cm

BHYHF: UV 365 nm , _

HR: HWPuerarinFHE L AR NRIEHO.S EEXBEL LR %
2o ’

Daidzein:

WREEIHIK: Silica gel 60 F254

BREBEHK: ii: WH (7:3)

BEEE: 5 el

EREE: 10 cn

BHY A UV 254 nm

R : HWHDaidzeinfZ ¥ 5 ¥ R FAREE#9 0.3 EEHGRKIEER o

¥
HMEREIH I : Silica gel 60 F254

" ERBE: _U:‘,T@‘: A VKBEEE (7:2:1)

Biir&E: 5 ul
EHBEH: 10 co

BBk
p-Anisaldehyde/H,S0, spray reagent, 1057(C IE2 4588 o

%&% ¥ f Paeoniflorinf@ ¥ B AT N REE# 0.6 BEEEZEEGAE o
W 0 R

RERVTENSEZTENNDN  2BBU-ERHETRK »
BEMDNAE UESREZ HINESE

Bk R ¢ BBER DO HE KD RE 2 3 M & 1009 (JF # 50q) » 43 51 1L £ A
1000m12 3 AN BRI o HEEL /0% %00 A1SE I o 2 35 KO BY % o B
uﬁ%%mﬁ%°ﬁﬁum%ﬁ§NWM&MWMQﬁ%E&%Z
EIE°



<2>

<3>

(4)

(=)

(1)

(2)
(3)

(4)
(5)

DHNMRE : BRUERBZEH L1009 (K ¥509)» 53 MA R
Bplo00mlpnsh » SERBABL PR AMBE o WKL AR EE 1000
mlig HPLCH RE TG ZEE ©

DL B R Ak (1:1) $i48 : BRI S RE 2 B4 £ 100g (FF 3 50g) »
SR B0 A T AL 1000m1A0 % - EHBIRL JNEE 4 ADBE o B LUk
# £ 1000014k BIEPLCH & EM S 2 & & o

RKEFE:

HHH BE BRRSESHESES  AAE-SREFEZ
BERBEBETHR c HABMYBZEHML AF > MAS 4 F
ZWHLEREEMARRL ANE o HARBE - REET - BB
EAMNEK MEXBBEAR  UAEBEMREFES B
BB R R R RN RO MRS MEDEHARRRE B
7 B 77 K BR B 5 1 o

MM 2 &M E T

- MR TFRIERSH:

(particle size and size dlstrlbutlon)

WA E#K - B A — 5 BB (Coulter dlSPersant)miﬂi’j’j yiji]
AL BREBE(Isoton 1) RAHY BMOEBIBRBAETHEZ
B LEFRERIOD  UEBFRNESHTE (Coulter
Counter Multisizer I ) BPWEHMWFRIR KIS o

- BHEEREHEZ A E:

(specific surface afea)

Ll Micrometrics Flowsorb I 2300 ﬂaﬁi‘iﬂﬂ. .

56 1§ 7% B 4 & B A Flowsorb I 23007 Degas fi f o 304 % »
E Testf{if & o .

HERARETRERERT SRR L TR B2 S EHE o
BrBeER BUSEETHA ERSEERREAEEZR > B
x M o

EZMiwE . RHEETHME

NTHEBE AERABTER - SFERSER o E{lﬁuniﬁ
()~ (B3 E5 k» REPHEREREE o

= E®

HEEH =.—— (n%/g)
B E



4.

SHMBEREZ HE:

(true density)
BEEEHES Multi-Pycnometer.

B REBEASET  Ll60CHE K24 hrs» LRSI ERAE o

MENBEEERBREEZAZE:
(tapped bulk density and bulk density) :
B & E #l Z f§ Englesmann Bulk Density Apparatus.i} 83k (
RER) £LIS00un FHEEBE o R1000l F1 > HEBREIZHZ
CHEMBRAZEW - HAN-BEAE  UEDAHLEEBBIEY
BEAR® » ZMHMI00mL Hik o FHHE (250 r.p.m.) » AWK
BfEo ~500 k- SRSOREHHMHNBLEY SENBEH
3R MAFHE - KTHARARGHETENDBAYERE:

W=t R E 100ml BEME &

Dy =W/V vl MBERENEE
Dyv=3 B % K (Tapped Bulk Density)
Dry= D+wu/Dt Dra=f ¥ % & (Relative Density)

De=¥; B8 ) R & & (True Density)

- HRZHERAEMY:

(compressibility on tapping)
Compressibility % = (Dyy-Dy)/D+xx100
Dev=Ht 8 ) ¥4 ¥ & & (Tapped Bulk Density)
‘ Dy=¥7 B8 1Y R & & (Bulk Density)

MM BN R

(flowability)
LlFlow meter R Hl — ERBEABVBARNE L (g/nin) S BT
B2 AR o

EHZRE

G EESAOENY S Y E L corn starch v lactose\ DCP~ Avi- |

cel PH 101 FUEY AMNMEA » SHICEEMES (WE—FF
Fl) c RAFZEAHABSL: 1 - BT RENARBSHZTERE
AER  2RBPRARFETFEMbinder R K ERBH c BIES
EERLUABRERERESIOSE  URGEESHY o

 BEFREHEA BB I00ng B H L0nwil £ 4 Ll CARVER® & B

' !?EIBKEU.E BhBSKE- Pﬂ?Z@EMEE"%ESlllca gelz &



()

BIAN o 24)BENUSHIERBE - LLEERKEEYLHKENE
ERBEAL BEHEZRIER o

1ll

. FBPHLsong REAREFEHZIMAENY > LEREEZHIFHE

B o MEERMERMERA - FEUSHRLA o

- FARBETZENYMBARRBYE RU LN SROBEREHRNBE G

RE - UERREY RO M SR H 6 o

RPETRARE -BRERET BHENRIRGZSRBL :

- R

MERERZENEANRYER _ERER-EREMERD A
HEsRETRE (WRZHFH) - AS3IRABESZEA (BH
) B —@EA REZ @HMEMBPLC%E%%N&ﬁH%B’JI
Bis&EEEL-

. HPLCE E 7 #f

ERJEPLCEMF ARG S EE S 2 UVR K » DU gtEPLC
SMEAPREBEEBREZKE o ¥ AR K K& & 517§ Lldetec-
torZ UV scanZi i BT HE R - (RE-~B+L)

(1) 2 -

). e
Column: Nova-Pak® RP-C18
Column temperature: room temperature
B E)fH:0.2M Na HPO, 275ml + 0.1M Citric acid 225ml + CHLCN
) 185ml1 + n-Tetrabutyl Ammonium Bromide 0.25g, pH=5.4
P 1 ml/min
WmHHEE : UV 250nm
PN ERFE ¥ 5 : n-Propylparaben
EAR 204l
wE R ,
Glycyrrhizin: 6.65 min
n-Propylparaben: 10.84 min
(B A)

2). MEHSNRE:



GlycyrrhizinfE ¥ A ik ~ B % :

WM X Glycyrrhizinff ¥ & #2509 » B 1000l ME /K o L
12 BWABMBEE » HEE100ml o # #|Glycyrrhiziny® £ 0.25 mg/
mlfff IRERBEE o 45 &N 7nl, Snl, 3nl, lolY BHEE S5 &R
lomlE &M » IISHARBEERE o BT Bl Glycyrrhizini
Ef%0.175, 0.125, 0.075, 0.025mg/ml 2 Z » i/ » T » [KiZ#E%R
#K o

PR R A R MO BD Y
¥IFE S XA ¥ B ¥ B n-Propylparaben # 100mg & A 100ml # % &

HE - LHENERG NPHHEREELERE 5% lng/nl n-Pro-
pylparaben M EfEBE A K o

BEK: . , , :
BERBNP~RXEHEE 1ol 338 ol NBERAKRELS B

HEA#% » &I 200147 A HPLCH o
(2)RR 3% ¢
1). S HEMH:

Column: Nova-Pak® RP-C18
Column temperature: room temperature
BE)fH : H,0:MeOH:Sod. Lauryl Sulfate:H,P0,=60:100:0.25:0.2

BHIEE UV 256nm

Wi ¢ 1 ml/min

A EE# S : Indomethacin
EFAE : 20l

HERM

(+)-Pseudoephedrine: 6.05 min
(-)-Ephedrine: 6.85 min
Indomethacin: 8.75 min

(B Hh) -
2). MEHEHRE:

(-)-Ephedrine s (+)-PseudoephedrinefZ ¥ YA ¥k > Bt 8!

¥ WEFE HX (-)-Ephedrine HCLl £ ¥ & % 10mgk (+)-Pseudoephe-
drine HCl #J50mg - [{ B5000) M EZHEMN o MABER » HTE
E500ml o {F % (-)-Ephedrine s (+)-Pseudoephedrineif £ 4 71| £
0.02 mg/mlRK0.1mg/mlfJiZBE AR F o 4 3 & Y 7ml, 5ml, 3ml, 1
nlZ HEES N ERIO0IEER S » UAREETERE o« BTEFH



Z W T RSB o L (~)-Ephedrine HC1 B EFH R
0.014, 0.01, 0.006, 0.025mg/ml » (+)-Pseudoephedrine HCl {fj
& g 4y 515 0.07, 0.05, 0.03, 0.0lmg/mlo

N EEABRMNER :
RS I A 2 # 5 Indomethacingy 100mg. BHRl10oml (I EREE
o LIRBMBBIL bﬂﬁﬁgﬁﬁﬁﬁj‘%&°ﬁ=¥l lmg/ml Indometha-
cinfy N EBIR B R ©

wmER: ‘ ;
HHRENF~XERSE ol 53R Inl2 ANBERFRES - B
£ #4A#% » £ EIX20p13T A HPLCH o

(VB :

Puerarin

1). G i

Column: Nova-Pak® RP-C18
Column temperature: room temperature
®E 4 : HO0:CH,CN:H,PO, = 89.5: 10.5: 0.05
BHEE UV 250nm
¥ 1 ml/min
B ¥ 5, ¢ Sulfamerazine
EAE : 20pl
WA
puerarin: 5.97 min
sulfamerazine: 4.02 min

(B+)
2). HERNBIE

Puerarini@ ¥ A K 2 i ¥

4 FE 78 B PuerarinfE ¥ & # 10mg » AR 100wl M EEBA o MMAE
R HMEE1I00ml o 1% ¥ Puerarini® £ £ 0.1ng/mlfy FE HEF & F
o 4y Bl & HY 7ml, ,Smll 3ml, 1m12ﬁ3f§?&§}5ﬂ§7}’<‘10mlﬁﬁﬁq’ ’
UARBEERE HYBHZ " T » REREEH o HPue-
rarin B E S B S0.07, 0.05, 0.03, 0.0lmg/mio

NP EEABRNER :
BEBNAKERER Sulfamerazine#j20mg E-2 100ml e ERE

o LI BMEHEMKt ﬂﬂEﬁﬁﬁﬁﬁ@T% o &% 0.2mg/ml sulfame-



razine PNESFEEH A o

BEA _
ﬁﬁ§m$~mﬁﬁé1m,9mﬁ1mzwgg@gmﬁépﬁ
Y8 &% > £IW20u14T A HPLCH o ,

Daidzein:
Column: Nova-Pak® RP-C18
Column temperature: room temperature
ZTE4 H:O:CH3CN:H;P0, = 80: 20: 0.1
Btk E : UV 250nm
& : 1 ml/min
NEZ ¥ G ¢ Salicylic acid
&J\E 20l
WM :
daidzein: 10.78 min
salicylic acid: 7.83 min

(& +)
2). REHMOHE:

DaidzeiniZ # ¥ ¥k = B 8¢ : .
% FE 78 EX DaidzeinfZ # % 4y 10ng 5 1000m1fy = B M P o Ak 3
Bt HFEE1000ml o ¥ FlDaidzein{ FF £ 0.01 mg/mlff EEHE A 9k
oo %% EHN0l, Snl, 3ml, ol HE®S 50 B A 1001z & 5% &
U ABREERE -HMSBIHZ K, T » IRERERRK - ®
Daidzein E@E&E{ﬁ}gﬂﬁ%0.007, 0.005, 0.003, 0.001 mg/ml o

NEEERBNREY , .
WHEBRABEE Rsalicylic acidy 10mg & A 100ml fy % & ¥R &

CUHEERE  MANHEEERY o 850.1lng/nl salicylic
acidpy ERIZ #E AN K o

RS
%ﬁimﬁ~m%ﬁ§1mJﬁmmIMZWHﬁﬁﬁﬁﬁéoﬁ
GEE % 0 £ E20ul$T A BPLCH o

(4)g %5 :
). e :

Column: Ndva—Pak® RP-C18



(&)

Column temperature: room temperature :
B EjFE ¢ H0 : CHSCN : BC10, = 87.5 ¢ 12.5 : 0.05%
/(NH,OH , pH = 3.2)
By UV 232nm
Fd: 1l ml/min
NE RS Salicylic acid
FEAERE : 20ul
wERH
Paeoniflorin: 6.34 min
Salicylic acid: 10.23 min

(B+—)
2). BERHBLE:

Paeoniflor.infg?; MARZEH

ﬁﬁ@ﬁﬂPaeoniflorin%E & ¥330mg

, Eirlo0oml MEEREA o MEBERR W E100ml o fFEH
Paeoniflorini&}f{ﬁ0.3mg/mlﬂ’~]t;?;$?’§ﬂ§ﬁ5 o 4B BEETnl, Sml,
3ml, 1nly BAKS I EALOnLE KBS - DEBHBRERTRE °
METEHZ BT RERBEHER - # Paeoniflorinff i& B 7
B &0.21, 0.15, 0.09, 0.03mg/ml o

ABEEEBROER :

: ﬁﬁﬁﬁmmgﬂtgﬁﬂ,Salicylic acidfy 10ngﬁ'§100m1 MEERE

C N EEEEE NEEBEERREY o $50.1log/nl Salicylic
acidffy P B M A HE

BER: . o
BHERNE~XERE 1ol FHA Wl ANBEERES B
HE A% » & BW20u13T AHPLCH ©

EyERYRHEZEEER:

4 & B8 DL R 2% 3% £ B 47 17 & (DSC) %ﬁ%i%\%ﬁﬂiﬁ%ﬁﬂf‘a’iffﬁ‘é
EENTEER- MRENMERAERE TROEERE . bsC
B e g AR o AERRE-—Z2EIRNGREFMES ° EAEMEER
ERBRLL:L EHEAS - BIHS mgE # 68 # (Aluminum pan)
o BELREAERTHR NEETHEE—BA  JREMEREREN
% 7k 24/ B © HY i # 11 10°C /Minffy il 3 3 % 3 K DSC & - 3 B2 % X
mEERHRH :

144e

(]



(=)

(1)

(2)

(3)

. ERRHEB

REMZwEEE (R

mﬁihﬂﬁmﬁﬁm%EﬁE BEREE HEE  LEEH
r EBALURKBERBESE
MR (CI)RHNERPRNENEE

TREFEMRBZR LB :

WARAFEMRBER " UNBEERETHZIER - HEBNE
Eu%%%?%ﬁﬂﬁﬂ%@@&umwﬁﬁimﬁaﬁé %5
FIFF = o

HEZFITEH %ﬁﬁU% HE -SBRESEHLUARR
BEORGEHR(1:]) MBZRZE BRERE-"HEEHIHWMEH
RENBY - LAREES  XENBVTHBEXNBRMNBE - &
MEEEKARIR - APEREEZAMELBE WMHRKERSEHE
WEER w&#&»n&&m%&&&m&&%wummm&m

REE o

FMRATNERBASTEBREEYARVRBZXEERER

ERERMBFIE((DSC) f o FASREAMNBEUEE Lo
r ARAERECERERNABERTRELENARBFAEMNER
AIHEsH MERDERBEFERNSHRMAAERHOSC B -
HDSC [E LR () (peak) R\ T ELMEEFRRAEE TR E
Tmﬁﬁ@°“WEU£%EﬁAﬁ'Wﬂmmﬁ’%%’&ﬁ’
NENRE REEENREBRREXERAEENTHE o

- DEREROBRSINE :

Corn starch: ZEKRBOCHF —HIKR#IE i RERSFHS
REER > (B+2)

Avicel PH 101: E§j68cﬁ§1{|‘:§‘ Bl Corn starch MOk sug o
(& + =

Lactose: EE oW E E S OH B Lactoseff x~form monohydrate
°o HDSC [ £147C RA —peak, B S KB BB ERAMHESR o
f£220C E K H —peak: &E%asfé‘kﬂ’]%% (E+mM)



(4) DCP: 7£140°C K 153°C 4 Fi {@ /s peak » 192°CRI & — g*,e,mu&an@o
(B+5x)

2. %%Iﬁﬂﬁz.ﬁﬁ}ﬁﬁﬁﬂﬂiﬁ?miﬁﬂ?ﬁ%fﬁ%

(1)6lycyrrhizin: f£210C E%HE A —peak o B B Sh R84 R Ml peak o
BEi BB oM@ (BETX) : _
2% glycyrrhizinfd DCP & & IF F K (B++t) »210C Hypeak
pEem,s, BEMBE220c BoBEMREAREGERE » :URES
T glycyrrhizinfy BB E B 4 - HRETUHB _EXRAEERE
(X EfEH o Glycyrrhizin ﬁE'EIEﬁ?ﬁﬂB’\J?E'%%%&%"%K%:
EREosCc EMESR (B+A~Z+) - Bltix &Ll kosCc @&
BEH . GlYCYrrhlZlnﬁPﬁfiﬁB'JEﬁﬁﬁﬁﬂ?ﬁ%ﬁ&ﬁﬂﬂﬁm%ﬁ
fEESE
(2)(-)-Ephedrine: Zf£2207C #H — B sharp ffjpeak o & (-)-ephe=
drine MBS o (B =+ —) |
(+)-Pseudoephedrine: {E186T A4 —peaks» EREMEE
(B=+2=) o -
RESCMEERE (B +=~=+) » (-)-ephedrine R
(+)-pseudoephedrine #§ R Avicel PH 101 HDCP AKX EER °
{E. W & 8 lactose K corn starch BAE » Hpeak#f F R Btk # ¥
MiEHESE » (+)- pseudoephedrlne flcorn starch R A EELE
192C H | — %)fﬁ']l&ﬂﬂl o AW HI %‘@Av::.cel PH 101 A DCP
BEEXHEM - B []ﬁcorn starchk lactose EXHEHR-

(3)Daidzein: 7£342C A EH — BB M peake (H=+—)

# Daidzein B corn starchB & #E F 1R » W& B %L f)peaks BEH
£ (A=+2) - RzuHMWE280T MR BEE o ME
&Zﬁﬁ&ﬁﬁﬁﬁ&ﬁﬁpeak°éﬁj‘ ENHEHEANERX
ﬁ:éiﬁﬂ’]féﬁﬁiﬁﬂﬁi o B R ¥daidzeinH X BE-ZHRHHESE |
HE o ADSC BHBEMARSNES (AZ+=2~Z1T8H) o K
th & lactose EAB’{:E17SC H— Ak g » lkElactose FRHE
EHEYELSE  BEABRB T lactose GFELEHER - EHEAR
FRR & & 0 s o | it fepeakfE Ff A i) lactose & & ¥ 5 48
& H® o Friikosc B L& HE » daidzeinf® T & corn starch¥f
AHEERYN  RESO-HEREZNESXREFHENREEM °

. (4)Puerarin: puerarinffjDSC BYXSEAKOSERHR  E£175C BEF
—peak/fTIABE (H=+K) o fh—peakE RUBREHE S
GO BOEREHR > SABLBEFIH (B=F+t~m+) -
EkfEpsc B LY MEEHAENXREMRRAMNELE



(5)Paeoniflorin: paeoniflorinffjDscC & ¥t 40 puerérin-—-& » K&
WARBE > £106C Mpeakth BATHAE (BE+—) o peak
f£ 8 lactose, Avicel PH 101, corn starch EREHNBESE 3
EREMTENSE (BEW+-~WN+M) o {02% & &ocp BREe®  WE
161C MZ R — kM Mypeak (MW +F) » BR paeoniflorin
RDCP M WMHXE/EHNEE o

3. %%Eﬁ#ﬁﬁf&f&fﬁ@ﬁ%%ftﬁﬁé :

MERBHMNED G BRANER B RS TEE A& EE R R
EREKAETAME  REGGHELT (ME-FR) o ¥ E E M
BRI AL BIEPLCER I MMM 2 AR c T RS B WE W~ £ jufF
Flo Rl EMNMERTH10080 EXGBORBCHE M wE N+
AN~BEH+—FF o : |

(1)Glycyrrhizin: Z %2 H#% » HEZXNXY A M glycyrrhizing
BEETHEHES EHc TURBRL:1 MR 1% 19 82 B K glycyrrhi-
zin & & # K #9 7 80% EA » X HLlcorn starch BEAiTesEr » &
glycyrrhizinZ B#782% E4 » BERH RS - BRNEWmERSA
HEdfglycyrrhizin & HFHEN X E L H » X e 7F % 3R 1 e
T » glycyrrhizinffy S (LB BB B S 2 A » X H Llcorn starch 5
MR EBEERZ o

%%’%Kﬁﬁ#ﬁ#%%m%%ﬁx’ﬂwﬁmnmﬁﬁﬁ
MERBHEZHHBEREE N EHE N CEBTELEKNSly-
cyrrhizin MERBH R AEMN o (ZW - @BWE+~)

(2)(~)-ephedrine & (+)-pseudoephedrine:” ﬂﬁ'ﬁ*ﬁ&’-}ﬁ{hfﬁﬁéﬁ;‘ﬁ
’ *Eﬁm}ﬁ‘mm%m%{tﬁ% » LlAvicel PH 101 s corn starchg
pce Eﬁﬁﬁ%iﬁifﬁﬁftﬁ%ﬁ%iﬁﬁﬁﬂ A ARERBEAME
£ omMHEBL corn starchfI D E L 518 o HEH lactose'q:l
B‘:J (-)-ephedrine } (*+)-pseudoephedrine ffj 3 DEBHRERY
AR¥HERE » EEFH o BlEM® R4 £ B B avicel PH 101 ®
DCP AR REDN Y Y S EXERH c Bk 111 Bk -NEHER
ERERBERR D E LM o ffcorn starch #psc [ o B R AT
RERXEMEAMB 4 » flin (+)-pseudoephedrine # 192CELEEH
—HER > BEHBEN peak HE o M (-)-ephedrine £ (+)-
pseudoephedrine 'ﬂ’ﬁgﬁ@&ﬁﬁﬂzﬁﬁ MPBAEE ZLFE o Lactose
¢ psc Ei&ﬂ%ﬂjﬁﬁﬁ%iﬁﬁfﬁi@ﬁi‘ﬁfﬁﬁﬁ cEPEHEH
B {4 8 lactose EE®BELLER T lactose MmN BE (1500

BB R 220°C peaksh ¥ M) B 4 ) CHIEEMEABSHIERAWRERT
lactose *Eﬁfﬁ@ﬁkﬁﬁ?ﬂiﬁéﬁﬂ?&%ﬁl@ ° :



AE RENNESE ERROAET  AENIRGLE
O ERERATRE FERENRE R BERK o
(£F % BE++ - @B+A)

(3)Daidzein: %HPLCBﬁ]daidzeingﬁﬁ}fﬁﬁ%ﬁﬁ% B RERN R

Avicel PH 101 » lactoses DCP £ - HR M E S FIF - Hdai-
dzein ML B R E NP 415 o {8 corn starch BREMBE R »
HeBMAecERABBELRERAE ﬁuhaﬁﬁﬁm%%ﬁA
DSC B/ B - 'ﬁ]‘ﬁE%daldzelnﬂcorn starch B4 HF®R W&
MEALHEFAOTESM - KERESdaidzeinBRERXEMNR
i, AR KR BAERPERR

A8 RENEEFE RABESWRRER ELRNER
Tr2EMBtSEENMEER AR BEMAERETS BUY
EOBEEYE o L lcorn starch BHRERD ©
(#t-~-BEHET+R)

(4)Puerarin: puerarinfi 5 E#{tEHE R daidzeinfl ¥l » {B #fE DSC

B ko, 176C fpeakE RRMHHBE SN BB HUBRTEE -7
ES N ETARYEHEOZR b8 EHEEFNKEL 4 F
daidzeinB EAPMMEBETFEHPERZBERERE -
(BEA~BE+)

(5)Paeoniflorin: EFEIRETSY B » 5% -DCPR & % ) paeoniflo~

rin R TRELREL - W& RHEDSC FIEHMNGEREYE - HE
REMEROBAREREMMYNBLLEREETETFRROES
CHERE REMBESFENRACERIEL  ¥RERLKRE
MARANBEFSNHERLEFHENER - HETSY MBRET
> IEESS > FRETHRER (ZA~BE+—)

N BE

AN EEEERMAREEOREN > HEERBAGEN M

REREWRRFHARMNSEE TEHEDELTAERENRER
cBEMEMEERENRANALE  OTRELXELXE » &7
EREMEMNNEBNE - HREXEEMAETHADSC HAl - BEEHR
EXERERE AN EREYNETEXLURTER SRS TR
o oo

. Glycyrrhizin@ A R ME LS EABEH L EEALE o« KL E
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3. MME XY Llavicel PH 101, DCP» B} corn statchﬁfﬁﬁﬁij&\% ’
(-)-Ephedrine B (+)-pseudoephedrine & E A REBMNEET »
ETHRERZEHS o Ko Llcorn starch 18 o & K ¥ E WY LI
lactose BN HEINALERBEREHLBEFE o

f. ERENWAHEMBEAE B corn starch B TR E (pue-
rarin, daidzein)WHEI » KBEH AN % 2 1 0B 2 3R £ o

5. SEENYLIOCP B HEK B - paeoniflorinfI R EH K% o X
EEM%%%Tk°

6. RERETEMHNBELUEERSERAEY  BEAkZ  HHEM
EEMNBTHE-

7. ¥9‘$§5§¢‘Bﬁ%%fﬁﬁﬂ’)%%%ﬁiﬁ*fﬁﬂ’]f&‘???gﬁﬁ
°ﬁﬁ$m%¥%?ﬁﬁﬁ°
Z—. FRHURBRERZEH
B M Avicel |lactose DCP - corn | ———m—e-
' PH 101 starch
H = Rx 1 Rx 2 Rx 3 Rx 4 Rx 5
B Rx 6 Rx 7 Rx 8 Rx 9 | Rx 10
B B Rx 11 Rx 12 Rx 13 Rx 14 Rx 15
Ao Rx 16 Rx 17 Rx 18 Rx 19 Rx 20
*Rwp & l?sjiﬂ'J?EAkt%ﬁEl ° v
*Rx 5, Rx 10, Rx 15, Rx 20%%;375@:5%‘%%31% 0
E_. FHAUARBHERZBEGSH _
%17 BE(C)
& 1+
mW 35 45 60.
bi:l
¥ | 0| Cc3500 | c4500 | c6000
&
E
;/; 75) C3575 | 4575 | C6075
*EEFES P LT Ksilica gelfif 5
THERREAMHEEBRERS 0




£Z. FABEEMHEREZHE

2 N H O 'Hg0:MeOH MeOH
1:1
g Pae% 1.44% | 1.60% 1.53%
H & Gn & | 2.10% 2.25% 0.81%
BB Pu $ | —----- * | 0.36% 0.21%
Eph% 0.134% 0.042% 0.024%
33
PEp% 0.520% 0.172% 0.128%

* EWESS  BEBE o

#Wd. Glycyrrhizin S F B E X

i Rx 1 Rx 2 Rx 3 Rx 4 Rx 5
& # |Brfg@r] 100 s | 100 % | 100 % | 100 % | 100 %

—{@ A [100.28% 98.39% | 93.58% | 99.81% [102.37%
€3500

—@EA| 99.64% | 96.45% | 97.42% | 93.62% |100.66%

—f@H| 99.78% | 94.58% | 96.37% | 96.38% | 99.43%
€3575

—{EH| 98.28% | 91.94% | 91.97% | 90.86% [101.04%

—fB B |102.56% | 98.60% | 98.47% | 99.67% [100.56%
€4500

—“@AB| 95.22% | 90.77% | 90.99% | 87.30% | 97.53%

—{E B | 95.22% | 90.49% | 89.25% | 92.95% | 94.97%
C4575 : :

“ (@B | 91.44% | 78.64% | 88.34% | 87.43% | 85.29%

— @B | 98.78% | 95.06% | 85.96% | 95.23% | 97.91%
C6000

—“m@EB| 93.22% | 93.19% | 79.32% | 90.52% | 92.59%

— @B | 70.18% | 58.55% | 72.96% | 66.45% | 61.95%
C6075

—“{H B | 56.34% | 44.34% | 60.52% | 56.36% | 51.42%




# A . (-)-Ephedrine HEBHF X
B Rx 6 Rx 7 Rx 8 Rx 9 Rx10
e # |gmar| - 100 s 100 % 100 % 100 % |-100 ¢
— {8 H|105.96% | 94.45% | 95.57% 103 % | 94.17%
€3500
ZMEA| 97.13% | 91.37% | 83.50% 93 %.| 83.49%
. —fEH| 97.13% | 93.42% | 94.56s%. 98 % | 92.23%
c3575 _ :
“MH| 96.02% | 87.26% | 82.49% 88 % | 82.52%
—{H B |109.27% [102.66% | 94.56% 101 % | 95.14%
C4500
{8 H [100.44% | 88.29% | 91.54% 90 % | 84.46%
—f@H| 91.61% | 87.26% | 84.50% 91 % | 78.64%
C4575
“MEA| 91.61% | 82.13% | 82.493 96 % | 76.69%
— {8 H |103.75% | 97.53% | 92.55% 100 % | 88.34%
C6000
ZiEA| 94.92% | 95.48% | 84.50% 93 % | 80.58%
— @A | 92.71% | 85.21% | 79.47% 88 $ | 69.90%
C6075 :
“fHH| 70.64% | 65.70% | 72.43% 77 % | 61.16%




% 7 . (+)-Pseudoephedrine FFFE F ¥
;5 c Rx 6 Rx 7 Rx 8 Rx 9 Rx10
% # |maei| 100 s | 100 s | 100 % | 100 % [ 100 %
—{@EH]| 97.36% 96.78% 96.81% |102.00% 97.08%
€3500 - : ,
~“{@A]| 92.71% 89.95% 87.25% 93.77% 86.18%
—{H B 90.68% 95.78% 94.62% [100.60% 95.71%
C3575 - - .
—~ @B | 87.24% 88.35% 85.85% 88.35% 83.65%
—{® H ]1100.20% |103.21% 98.60% 1101.60% 95.91%
C4500 -
—{@EB| 94.53% 92.77% 89.04% 94.17% 87.93%
—{# B 86.43% 89.15% 83.66% 92.36% 80.35%
C4575 ' -
— @B | 77.53% | 79.11% | 76.29% | 83.93% | 74.51%
—{&H B 96.76% 99.19% 97.01% |100 3 91.05%
C6000
— @B 90.48% 89.75% 87.25% | 91.56% 84.24%
— @R | 78.74% 80.72% 75.29% 89.15% 73.34%
C6075
—{@H'| 65.58% 74.09% 62.35% 78.91% 64.20%




% - . Daidzein W FEEEX

B 7 Rx 11 | Rx 12 | Rx 13 | Rx 14 | Rxl5
& f |BrfEdr| 100 % | 100 % | 100 % | 100 % | 100 s

— @A 90.67% | 93.61% | 97.42% | 96.71% | 87.36%
C3500 , -

—fA B | 96.64% | 92.90% | 89.33% | 95.62% | 90.61%

— {8 B |100.37% | 92.55% | 96.69% |[104.01% | 95.30%
C3575 '

“fE A | 94.40% | 87.23% | 95.22% | 94.52% | 77.97%

—fE B | 99.25% | 92.90% | 93.38% |106.20% [105.41%
C4500

@B | 93.28% | 89.36% | 91.54% | 92.33% | 83.75%

— @B | 83.58% | 90.42% | 84.55% | 92.70% | 79.06%
c4575 :

— @B | 80.59% | 78.36% | 81.25% | 86.49% | 71.84%

—fEH | 92.16% |101.41% | 94.48% | 95.98% | 82.67%
C6000

“f@H| 94.77% | 89.71% | 90.80% | 94.52% | 85.19%

|—m@mA| 78.73% | 80.14% | 77.57% | 89.05% | 79.42%

C6075

—“f@AB| 74.25% | 70.92% | 71.32% | 83.21% | 76.17%




# . Puerarin FFEFEBHEXR

B OF Rx 11 Rx 12 Rx 13 Rx 14 Rx15
& ¢ |BEar| 100 | 100 % | 100 % | 100 & | 100 %

—f@H| 97.62% | 95.99% | 94.56% | 95.05% | 92.27%
C3500 |— — -

@B | 98.41% | 95.23% | 91.25% | 94.80% .| 91.77%

—M@A| 96.83% | 93.21% | 91.25%. | 97.32% | 87.77%
C3575

“f@HB| 95.77% | 87.38% | 91.00% | 95.05% | 80.02%

— @A | 98.41% | 96.50% | 94.05% | 96.31% | 96.77%
C4500 -

“MA| 98.94% | 94.47% | 94.05% | 95.81% | 92.52%

—M@ A | 86.27% | 90.42% | 83.88% | 91.52% | 81.27%
C4575

“EB| 72.29% | 71.17% | 69.39% | 82.19% | 74.26%

—f@H| 94.19% | 93.97% | 93.03% | 95.05% | 93.27%
C6000 ,

“fEB| 93.93% | 92.45% | 88.96% | 93.54% | 89.02%

—f@H| 56.72% | 68.89% | 68.88% | 76.14% | 84.02%
C6075 -

“MA| 42.21% | 54.45% | 57.95% | 60.76% | 47.76%




# Ju . Paeoniflorin §¥ B ¥

5o | s Rx16 Rx17 Rx18 Rx19 Rx20
fe f+ |EF#B0| 100 % | 100 % |'100 % | 100 % | 100 s

— @A | 91.50% | 89.64% | 90.81% | 84.87% | 83.45%
C3500 : : —

“f@AB| 79.73% | 76.05% | 80.73% | 81.84% | 76.47%

—f@ A | 91.99% | 92.39% | 90.49% | 90.44% | 85.01%.
€3575 , : _

“f@H| 78.10% | 78.96% | 80.57% | 80.49% | 75.13%

|—f@ A 90.03% | 90.61% | 93.27% | 90.60% | 86.19%

C4500

T“fA B | 81.69% | 81.71% | 82.04% | 82.08% | 77.17%

—{@ A | 91.33% | 92.39% | 89.67% | 87.26% | 86.43%
C4575 —

“{@ A | 80.88% | 82.03% | 78.68% | 81.84% | 71.84%

— {8 A | 91.83% | 90.61% | 93.27% | 91.40% | 86.43%
C6000 -

—“ A | 83.00% | 81.79% | 82.37% | 83.83% | 72.62%

—1{H B | 88.39% | 90.61% | 88.19% | 89.64% | 77.33%
C6075

“fBA| 79.16% | 82.28% | 79.75% | 82.72% | 70.74%
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Glycyrrhizae extract

3. Glycyrrhizae extract
- Solvent system: n-BuOH
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1. (-)-Ephedrine

2. (-)-Ephedrine + Ephedrae
extract

3. Ephedrae extract

Solvent system: n-BuOH

+H,0+CH3COOH(4:5:1)
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1. Paconiflorin

3. Paeony extract

Solvent system: CHCl3+MeOH Solvent system:n-BuOH
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BiR:
1. Daidzein
2. Daidzein

+ Puerariae extract
3. Puerariae extract
Solvent system:
CHCl3t+Acetone(7:3)

2. Paeoniflonin + Paeony extract
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a.glycyrrhizin & Finternal standard

glycyrrhizin(6.65)

=
.
T

b. ﬁgﬁﬁﬂyq’%&mtermal standard

WFL.

~

s

I‘&I

S 81YCYIThlzm(6 65)

n-propylparaben(10.84)

™

/1. R HPLCHE
a.(-)-ephedrine, (+)-pseudoephedrine Kinternal standard

(+)-Pseudoephedr1ne(6 05)
- (-)-Ephedrine(6.85)
Indomethacin(8.75)

n-propylparaben(10.8_4)

b SR EE A Rrinternal standard
1 . N . . . -
= v (#)-Pseud l-1d' (6.05)
—==————""() Ephedrine (6.85) +)-Pseudoephedrine (6.
' » " Indomethacin (8.75)
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E-F. SR HPLCHE

" a.daidzein & Finternal standard
L .

C B Salicylic acid(7.83)
SR Daidzein(10.78)

B.Efﬂﬁﬂ%&htemal standard

C— . Salicylic acid(7.83)
F Daidzein( 110}78)
¢.puerarin Einternal standard

[
= :
1 Sulfamerazine(4.02)
1 Puerarin(5.97)

. EEHE Rinternal standard
Sulfamerazine (4.02)

Puera;inv(5.97)

TV Wmvf



Bl-—. 25282 HPLCHl

a. paeomﬂorm&;g\:mtemal standard

E
C

“Paeoniflorin(6.09)
Salicylic acid(10.23)
(‘ ’ b. ZjZEHHEVY Kointernal standard
iﬁ Paeoniflorin (6.09)
/,__f : Salicylic acid (10.23)
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Date: Dec 01, 1993 2: 32pm . Temperature [C)

Scanning Rate: 10.0 C/min
Sample Wt: 4.850 mg Path: C: \PE\

[El--—. DSC thermogram of corn starch

= Avicel (Normalized) - {Avicel)
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Oate: Nov 30, 1993 B6: 28pm Temperature (C)
Scanning Rate: 10.0 C/min
Sample Wt: 5.480 mg Path: C: \FE\

B+=. DSC thermogram of Avicel PH 101



8 ——— = Lactose 5.5 {(Normalized} (la)
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Date: Dec 22, 1893 3: 04pm . Temperature (C)
Scanning Rate: 10.0 C/min
Sample Wtz 5.500 mg Path: C; \PE\

B4, DSC thermogram of lactose
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Date: Nov 30, 48953 7: 45pm Temperature {C)

Scanning Rate: 40.0 C/min
Sample Wt: 5.000 mg Path: C: \PE\

B-+%. DSC thermogram of DCP

' | — 83—



2 = Glycyrrhizin 6.57 (Normalized] (6N}
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0 ; — R S . ,
oo % e ifoge To  woge  Toos 19000 2{0.00  e0.00  20.00
Date: Dec 09, 1993 & 27pm Temperature (C)

scanning Rate: 10.0 C/min
Sample Wt: &.570 mg Path: C: \PE\

Bl-+75. DSC thermogram of glycyrrhizin

= Glycyrrhizin 3.6 + OCP 4.0 - (Normalized) (gn-dcp)

W/g)

HEAT FLOW

N VTR UUT [N U PSPy PRBpNE PRt t ) Pl SUEE F PSS SO PUNS— Ry
0 o5 o5 — —do0— oo o o6 o0 Hlo8s ™ oo om0 S 250705
Date: Dec 08, 1893 1 24pm Temperature (C)

Scanning Sate:  10.0 C/min
Sample Wt: 7.800 mg Path: C: \PE\ .

B+, DSC thermogram of glycyrrhizin-DCP mixture



(W/g)

= Glycyrrhzing 2.8+ Avicel 2.5 {(Normalized} (GN-AV)
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0 4500 70.00  90.00 i10.00  1H0.00 120,00 To.o0 18006 2606 Zdo.00 2ome

Date: Dec 08, 1993 &: 10pm Temperature (C)
Scanning Rate: 10.0 C/min _
Sample Wt: 5.300 mg Path: C: \PE\

-+/\. DSC thermogram of glycyrrhizin—Avicél PH 101 mixture

3 = Glycyrrhizin3.5+Lactose3.8 . (Normalized) (GN-LA)
G
~
x
=
o
s}
[
- L
<t
w
I
0 [ SR (U ——— ' 1 I { . i T | | P
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Date: Dec 09, 1933 2: 2ipm Temperature (C)

Scanning PRate: 10.0 C/min
Sample Wt: 7.300 mg Path: C: \PE\

f8l+71. DSC thermogram of glycyrrhizin-lactose mixture
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1.125

W/q)

75

HEAT FLOW

378

= Glycyrrhizin 2.7+ Starch 3.2 (Normalized)

(GN-ST)

0

Date: Oec 08, 1883 3: 00pm
Scanning Rate: 10.0 C/min
Sample Wt: §.900 mg Path: C: \PE\

Temperature (C)

q.00 000 S0 1000 To.e Moo o

%000

24500
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[B—+. DSC thermogram of glycyrrhizin-corn starch mixture

B = Ephedrine 5.35 (Normalized} (Ephedrin)
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Date: Dec 09, 4993 4: 18pm Temperature (C)
Scanning Rate: 10.0 C/min

Sample Wt: 5.350 mg Path: C: \PE\

Bl —+—. DSC thermogram of (-)-ephedrine



15 ———— = Psudo—Ephedrine (Normalized) (Psu-Eph)

11,25+

(W/g)

HEAT FLOW

3.75 +

S PV SO SN A 3 . . B T I
0 B I X X ¥ X I B T o
Date: Dec 04, 1993 3: 30pm Temperature (C)
Scanning Rate: 10.0 C/min
Sample Wt: 5.380 mg Path: C; \PE\

Bl —-+—. DSC thermogram of (+)-pseudoephedrine

s —~———— = Ephedrine 2.9 + Avicel 2.7 {Normalized) (Eph-AV)

W/g)

2.5 +

HEAT FLOW
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R I I (U RN ¥ X MU N e 3t M ¥ S o Y v
Date: Dec 01, 1833 41:0Spm Temperature (C)

Scanning Rate: 10.0 C/min
Sample Wt: S.600 mg Path: C: \PE\

[l —-=. DSC thermogram of (-)-ephedrine-Avicel PH 101 mixture




8 = Ephedrine 2.6 + DCP 2.8 (Normalized) (Eph-DCP)

{(W/g)

HEAT FLOW

B e [ R T ¥ (. T X RN X RN VL R I U R X
Date: Dec 01, 1893 4:4ipm Temperature (€) :

Scanning Rate: 10.0 C/min
Sample Wt: 5.500 mg Path: C: \PE\

B =74 DSC thermogram of (- )-ephednne-DCP mixture

5 ————-— = Ephedrine 2.5 + Lactose 2.5 (Normalized) {Eph-Lact)
375 v
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28 +

x

(=3

|

i

[ T .

2 |
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I X Rt 3 R’ e R V3. R | U V' R O R Y YO - 0 R O
Date: Dec 04, 4983 5: 34pm Temperature (C)

Scanning Rate: 40.0 C/min
Sample Wt: 5.000 mg Path: C: \PE\

Bl —-+F. DSC thermogram of (-)- -ephedrine-lactose mixture




8 = Ephdrine 5.0 + Starch 4.7 (Normalized) {Eph~5t)
+ 1
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X
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T R R 3 R B 1 X R
Date: Dec 04, 1993 4: 4Spm ’ Temperature {C)

Scanning Rate: 10.0 C/min
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5. DSC thermogram of (-)-ephedrine-corn starch m1xture

———— = PseudoEphedrine 2.6+Avicel 2.4 (Normalized) (P-eph-AC)
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5 [T = Fudo-Ephedrine 2.8 + OCP 3.5 (Normalized) (p-eph-dc)
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B =+ DSC thermogram of (+)-pseudoephednne lactose mixture




3 ——-—— = Psu-Epedrine 3.4 + Starch 3.4 (Normalized] (P-Eph-st)
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Bl =~ DSC thermogram of (+)-pseudoephedrine-corn starch mixture
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B =-—. DSC thermogram of daidzein_
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[ =-P9. DSC thermiogram of daidzein-DCP mixture
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Bl =7 DSC thermogram of daidzein-lactose mixture
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‘B =-+75. DSC thermogram of puerarin
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B =-+. DSC thermogram of puerarin-Avicel PH 101 mixture



= Pyerarin 1.51i+ DCP 1.44 : (Normalized) - (PU-OCP} |

5
5 1
~
=
=
o
4
[T
- 1
<<
w
T .

g B X U N O OB N R Yy T
Date: Dec 10, 1993 4: 34pm ' Temperature (C)

Scanning Rate: 10.0 C/min

Sample Wt:

2.950 mg Path: C: \PE\ _

B =-/\. DSC thermogram of puerarin-DCP mixture

3 = Puerarin 2.28+ lLactase 2.50 (Normalized) (PU-LA)
mv& T
W
iv,
3 *‘«
=
5 |
-
e -
-
g
ud
T
A . . e . -
R B X TR R € P MR 1 N 3 S (R X X
Date: Oec 10, 1993 4: S53pm Temperature (C) .

Scanning Rate: 10.0 C/min

Sample Wt:

4.780 mg Path: C: \PE\

[ =-+1. DSC thermogram of puerarin-lactose mixture

— 95 —



= Puerarin 2.06+ Corn 1.83 - (Normalized) (PU~ST)
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Glycyrrhizae extract
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Variations of Glycyrrhizin content

in glysyrrhizae extract unmixedfy or
respectively mixed with 4 excipients
before and after deposition under various
deposition conditions. The predeposition
Glycyrrhizin contents were all

set to be 100 percent.

‘Deposition conditions:

Month

1
EPA-75. fr e

2

BO04< 00

temp:
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temp:
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0%.
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(-)-Ephedrine
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Variations of (-)—ephedrine content

in ephedrae extract unmixedly or
respectively mixed with 4 excipients

L before and after deposition under various
deposition conditions. The predeposition
(-)-ephedrine contents were all set to

be 100 percent. Deposition conditions:

O temp: 35°C; RH: 0%.
f o
80 \\\\\\\\T\\\\§ ® temp: 35 C; RH: 75%. -
+ v temp: 450C; RH: 0%.
v temp: 45 C; RH: 75%.
o
& O temp: GOOC; RH: 0%.
80 . - m temp: 60 C; RH: 75%.
0 1 Month «
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(+)—Pseudoephedrine
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or respectively mixed with 4 excipients
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various deposition conditions. The pre¥
deposition (+)-pseudoephedrine contents
were all set to be 100 percent.
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Variations of daidzein content
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various deposition conditions. The pre—
deposition Daidzein contents were all
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Puerarin
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puerarin contents were all

set to be 100 percent.

Deposition condltlons
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C

25

fiisk(—) REHZHESLEEH

F$$5%3%(—) Properties of excipients

Material True Density |Bulk Density |Specific aAngle of Moisture
(g/ml) (g/ml) Surface Area Respoie content
. (m?/g) (6) (%)
Corn Starch|1.556+0.022 0.465+0.001 0.451+0.022 ?5.04i9.009 11.40ip.23
Lactose 1.54240.003 o.sssio.doz 0.244+0.022 |54,2640.07 | 0.126+0.18
Emcompress |2.34140.009 = |0.582+0.002 |2.722+40.016 |59.74+0.09 | 1.24+0.22
Avicel 101 [1.567+0.001 |0.3044+0.005 |0.986+0.014 [57.20+0.12 | 4.4340.29
FfF8%3%(Z) Tap numbers on relative density for excipienis
' ‘ Tap,Numbers (n)
Material‘ + 0 100 -200 300 400 500
Corn starch ©0.296 0.374 0.395 0.401 0.404 0.406
bLactose 9.375 0.458 0.469 0.475 0.;77 0.481
Emcompress 0.222 -0.268 0.295 0.320 0.342 0.349
Avicel 0.183 0.239 0.512 0.255 0.262 0.262
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Size in pm

458(—) Particle size of corn starch
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Size in um

B &XEl(Z) Particle size of lactose
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Mean diameter:14.81um-
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- Mean diameter:43.28um
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SN ERERBREEEFES 0 WS HBIEE R LS B RERR
HRHHR  LEMEBEEZIEHE - KFEBIEN K= 585 H Carr
| ageenan &% & A H B (Wistar) 2 2 B 12 fE S B8 & Freund’s Adjuvant &% &
H R (wistar) @ EH BB K ELRE > REABEZHESH = 5My
- KB P FE 300mg kg & TR 100mg/kg BT » =22 ak - B4
© BRIE M BE WS B B Indomethacin (10mg/kg) iS5 M » 7ERE | - MEREES
WERINE » BN S AR E - B e BT Y H B R
RZEE -
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ABSTRACT

San-Miao—warn(SMW), Tuhwo-jih-shen—tdng(TJS) and Dang-guei-nion -
tong-tang(DGT) are traditional prescription. They can remove patho-
genic "heat" and "wetness" for the treatment of edema and chronic
pain. Usually, they are treated on rheumatic arthritis, sciatica and
gouty arthritis. To clarify their pharmacologic effects, the anti-
inflammatory effect of SMW, TJS and DGT were évaluated with carra-
geenin and complete Ei*eun(} s adjuvant-induced edematous responses of
hind-paw in rats. It was found that dose (100 mg/kg) and dose (300
mg/kg) of SMW, TJS and DGT have the same significant anti-inflamma-, -
tory effect (p< 0.005). From the eperimental results showed that sm&," |
TJS and DGT were be a potential anti-inflammatory agentsand may be

considered as alternatives for indomethacin or hydrocortison.
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W=FRIEER LDREHRER, BR—-REEEHFRNEY
KREE STHREREEER, FHERBGRB RS A B REW 2 5
RE, FHxLl carrageenan FWHRAABREBHAERBREAOR
Completl Freund’s adjuvant éﬁﬁZf&ﬁ&ﬁﬁ’%ﬁiﬁmﬁﬁﬁfm
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Samples
J #0 B0, boiling 1 hr
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A.

REB¥FR

Carrageenan & & {4 % i K 1§ . o .
K Winter Y FHEBERBA, HHHELFLEEAM A, HEERL T Indome-
thacin(10mg/kgZ 1% C M C B2 ) BYWHES R FSHH ~ X ELH8
\RIEFEBLIARMEY 100 vg/kg & 300 ng/kg, WK TR E—/Ies
%, BRAORESKNEER FES 0.05 ol f) 1% carrageenan 4=
Mk, BELRS carrageenanz}gﬁzamamzmj‘& 1,23,

4, 5 PR REERBEA o

. Complete Freund’s adjuvant FHFEFBHAERKFE
K Neubould‘®>fy 5 ik, LRSS E RO RAEEREHEHEE, EF@&*EEE
®EER TFTX40.05 ml Complete Freund’s adjuvant(l% Suspension -
olive oil; Diféo); EEM# A stadjuvantyy— B EH LIS TRT
E#ﬁﬂfﬁ‘ﬁféﬁfﬁfﬁﬁﬁif%%*mﬂﬂ% 100 mg/kgR 300 mg/kg, ¥
SRS FAEERE K (10c.c/kg) , Y EBHMLEF Indomethacin(5mg/kgy 1%
C.M.C.BZMR) EHLET+TA, ﬁﬁﬁ’z-f‘IEE-;‘#_-f‘/\B HEXR— =
REHEECHEEZ SHBESL -

£ P ¥ (Bdena rate) & 4|5 (Inhibition rate){X F5i% R34«

Vi= V,q
2 fE % (Edema rate) E% = ———eeemeee X 100%

PIHI 2 (Inhibition rate) I$ = —eee—eeeeo X 100%

Vo: Carrageenan 415/ % 2 ¥EHM
Vi: Carrageenan JES# St/ BE 2 1% B BEHRE (t=1,2,3,4,5)
Ec: EHIMAMBER

Ev: EYMHEMBES
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REEE:

A. Carrageenan—;.nduced HEMAERE:

Carrageenan #}F#, F%—/J‘ﬁﬁﬁﬁﬁAEZ_ﬁE XFE = - T/ BE
BT ABRARE HEEZRAFEMEL §2Pﬁ'T:"§§%iﬁﬂ Indome-
thacin $i¥ 7} Carragenan BB EESERE EERERERLEN
HI{ER (P < 0.005).#8 a5 (ANOVA ) B 3R 1% B & 300mg/kg$] 100mg/kg
ZHEEYEY Carrageenan Fﬁ?lﬁﬂ‘)#@ﬂ%ﬂm’é%ﬁﬁ%ﬁﬁﬁﬂmﬂ
HIN R BOENENTEANHBEARE

B .2djuvant-induced B RERK MK ’

H Complete Freund’s adjuvant Fr5|E M BEARMBHAERE HSE
BFIWEIBANEKI, RAFFR S BHANOVA B FEH R L EWHEF Indomethacin
¥R adjuvant PRSI EMBHAEZESERE HEREFEZENEREW

BIfER (P 0.005) o SEHHRRRIZF &£ (100mg/kg) MM 2,4 B K R
4% (p>0.05), K&% B 5 300mg/kgfl100mg/kg = 5 54 # ¥ Adjuuvant
SRS ENHEEFRINMAESE SOEMNBNTEIMEHKE o



A .Carrageenan-induced Z ¥} B AL

Table 1.

Effects of San-Miao-Warm , Tuhwo-jih-shen-tang, and
Dang-guei-nian-tong-tang on carrangeenan-induced paw edema in rats.

Group

Dose

- Edema rate (E$) after carrangeenan administration

(mg/kg ip) +lhr +2h +3hr +4hr +5hr

Control (N/S) 24.14+2.5% 52.346.2 68.0+5.8 59.04+2.2 45.8+4.1

Indomathacin 10 5.940.7*%) 11.94+1.9% 18.6+1.8* 20.3+0.7* 12.542.5%
(75.5%)°)  (77.2%) (72.6%]) (65.6%) (72.7%)

= #H 100 6.7+ 1.0+ 24.24£3.6* 30.54+4.2* 30.343.9% 22.442.6%
(71.4%) (53.7%) (55.1%) (48.6%) (51.1%)

pod = F =) 100 B8.6+1.9% 24.7+3.8% 32.7+4.1* 28.6+5.1+ 24.5+4,9*
- (64.3%) (52.8%) (51.9%) . (51.5%) (46.5%)

RIEHFLES 100 10.6+41.3x 29.743.2* 35.343.2 32.7i2.8* 22.242.1*
(56.0) (43.2%) (48.1%) (51.5%)

(44.6%)

Table 2. Effects of San-Miao-Warn, Tuhwo-jih-shen-tang, and Dang-guei-
nian-tong-tang on carrangeenan-induced paw edema in rats.

Group

Dos

e

Edema rate (E%) after carrageenan administration

(mg/kg ip) +lhr +2hr +3hr +4hr +5hr
Control(N/S) 27.5+3.9% 48.61+4.1 66.3%+5.5 55.6+6.6 43.946.4
Indomethacin 10 10,24 1.7%b217,942.3% 29.843.2% 23.244.2* 18.0+3.4%
(62.9%)¢)  (63.2%) (55.1%) (58.3%) (58.8%)

=% # 300 16.4-_!-3;7* 28.44+3.4* 40.5+4.8% 33.0+3.8% 22.246.8%
(40.4%) (41.6%) (38.9%) (40.6%) (49.4%)

CEBHSEE 300 15.44+2.8* 25.7+4.8% 37.445.4% 27.1+£7.8% 17.74+5.9%
(44.0%) (47.1%) (43.6%) (51.3%) (59.7%)

BEHFLEE 300 15.0£1.9* 24.5+3.4% 36.342.4% 30.6+2.4* 20.742.5%
(45.5%) (49.6%) (45.2%) (45.0%) (52.8%)

aj
b)

control group. .

<)
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Values represent the mean+S.D. of 6 animals each group.

*p< 0.005 (Dunnett’s t-test}, significantly different from

Values within parentheses indicate percentage inhibition rate (I%).
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= HERER:

R4 Vinegar RV % AR, carrageenanfiMBBRIERTIRE
“SSARMT" FEFIHEE o B —AEEAER carrgeenan SR LMEN, ERE
BBEAABRE (mast cell) WRM{ carrageenan ¥Ff%,carrageenand £2
IR K MHTER cytoplasuic enzymes K serotonin, —3¥EE(
Arachidonate cyclooxygenas inhibitors sensitive edema JFE3:E8K
(hyperalgesia), 5% 3Esti(hypoalgesia)%, KL —fITHRIEFEE
BRIIE o

B HHE R carrgeenan JE4FE2~5/MREESE, JEFY carrageenan
EANREREHIEEER, REEMARE interleukin 1, iz inter-
leukin 1 M8 T HERKFEMEREERE, SRR B LIER, #
carrageenan X B T rEchiEAEE, ¥R L E £ flysosomal enzymesZE R
Fodflik, 3 BiE{L T PG intermediate, &R FIRIEEE R AR ABIER,
HeE TR R o '

adjuvant A5 IRANSERBMNERERESTRERNEESEER
RAERNS 14 2 i R FEAVER ENTREE, RHMEADH immunogenic,
adjuvant,granulomagenic i o

HEERE R, ERIWA - BBHEEE  BIETEBNAHLY, 55
LI%I&100mg/Rg K 300mg/Kg $#%F, HWHH carrgeenan FREFRBIERR
REERH adjuvant FRFHMBARKIEREESEEEZMIMEER (p<
0.005) o B = A RIMINEIZAESELER Indonethacin, (Bt =5 AR
RIERETS, TRANBHRESNANENRE - ARY adjuvantFraE
PRI AR IE, WHEHESERE R ESE S HARRRRIEL
W7 o HAKERITR, B8 T AR S5 R RBER K BURRIERET %
ZERERER BRI EE— P 2 &RET -
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Fig 1.

i 1 | 1 | |

1 2 3 4 ) 6
time after injection of carrageenin (hr)

Effect of SMW, TJS,and DGT on carrangeenan-induced
paw edema in rats. '
V=—¥ Control (n=6) Means+ S.D.
OO Indomethacin 10 mg/kg i.p.(n=6)
O—>0 sMW 100mg/kg i.p.(n=6)
N-=-=/ TJS 100mg/kg i.p.(n=6)
O—C DGT 100mg/kg i.p.(n=6)
* p< 0.005 (Dunnett’s t-test) significantly different
from the treated control.
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O. 1 2 3 4 5 6
time after injection of carrageenin (hr)

Fig 2. Effect of SMW, TJS, and DGT on carrangeenan-induced
paw edema in rats.
V——Y Control (n=6) Means 4+ S.D.
O—o0 Indomethacin 10 mg/kg i.p. (n=6)
O——0 sMW 300mg/kg i.p.(n=6)
A---—-A  TIS 300mg/kg i.p.(n=6)

®——9% DGT 300mg/kg i.p. (n=6)
* p< 0.005 (Dunnett’s t-test) significantly different

from the treated control group,
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Time after injection of adjuvant (day)

Fig 3. Effect of SMW, TJS, and DGT on adjuvant-induced
arthritis in rats;
®—% Control
¥——V Indomethan 5mg/kg p-.o.
O——0O sMW 100mg/kg p-.o.
A——A TJS 100mg/kg p.o.
C—< DGT 100mg/kg p-o.
Each point represents the mean obtained from six rats.
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Fig 4. Effect of SNW, TJS, and DGT on adjuvant-induced
arthritis in rats.
®——e Control (n=6)
V—v Indomethaéin 5mg/kg p.o.
O——0 sMW 300mg/kg p.o.
A——A TJS 300mg/kg p.o.
&G—< DpGT 300mg/kg p.o.
Rach pqint represents the mean obtained from six rats.
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% % DOH82-CM-057

RIEFBERE 2
EABEBEIHEE

83 2 FXE HIRF* B v

bt

RERBRERR, wag

153 T T O v B

] =

AEHEIS = 4 2 S8R0 Bl Carrageenan 55 8 K £ 4 it 4 5 1 I % 1
*Uﬂﬂﬁibﬁﬁé‘%ﬁﬂ?%ﬁ%ﬁ?é%ﬁ’ﬂ%%ﬁﬂ P REE RV L BERER
%ffﬁﬂﬁﬂﬁqjﬁﬁﬂﬁﬂfﬁzmﬁﬁﬁ(dose-response) B 34 DARE B
*ﬁ%ﬁZEE%%ﬂ]ﬂ@?]ﬂlEF'%%HY?&&%‘MBZ*%B?‘Q ' RB BRI
MR B TR NP R RAESHE S .

#F %€ =+ (S. Ginseng) » &4 (P. Wilsonii) » K#8 (B. Malabarica) » [

~ ER (S Subprostrata) » (57¢ i E 2 (H. Diffusa) » EE 8 (S. Lyratym) = 4
B fih BCHE DA ] 20 £ 1.0, 2.0, S.08/kg EHERABREHE T LN
HEA 1% Carrageenan 0.05ml L1 5658 6 oh 5 2 31 4 B0 » o BB o 5
7~ ¥} Carrageenan 2 £ 1 INEF N B 1R FE DL B A 2.0g/kg(P < 0.001) L & 7
% 5.0g/kg(P < 0.001) » SEZERB B RS 24 NERZBE
MEER » BIBLAHR S Og/kg(P < 0.001) 2 %% 5 5 852 (ANOVA) o

FHEZEFSIE EE@%E@TW%%%VHﬁftﬁﬁéﬂ?ﬁ%ﬁ%ﬁﬂ"]
REFERAZ hEEE HEYEIE : =+ (Sanchi Ginseng) » # 49 (P.
Wilsonif) » BBl (C. Chinensis) » 4% (B. Chinense) » 442 (B. Malabarica)
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42423 (S. Rivularis) * [l 48 (S. Subprostrata) @ H7E#E & & (H. Diffusa)
573 (G. Lucidum) » E1 & (S. Lyratum) » T 845 (E. Scaber) » H1ET B15
(E. Mollis) * #& T B #5 (P. Spicatus) » L5 B (E. Grijisi)) *» #W & (E. Lati-
folius) » 7€ CCLAG.Oml/kg) ¥ T A MMz & FEE P - UFEMH » KR
(P<0.00) BEETEYMARELEHZEREHE RN RWTEY
& £ B o /N EE e A 8 5 ST R R B TR S LR R A
}Eﬁ ° .

A B %2 DL #i 16 2 = & B 43 BN Sanchinoside » HI-A 52 43 B < B2 B8 AE B A
B o7 5.0uM 0 10.0uM K 20.0uM 2 » 7 85 22 %) R 7 & 36 oz 10 4 AE Ak B
BRI gL ER ﬁﬁﬁu&;i”eclﬂ%z%%&ﬁ}%ﬁﬁﬂﬂ%%%nEziﬁ
% 2 VRS0 10 A SRR A o

R T IR

U)%%5$Eﬁ@%ﬁﬁmﬁ¥%&%iﬁﬁzmﬁmei
A B E, BEF200L25%.

(2) #%:
()i REHER:

A-Carrageenan ME ¥E Signa & H, BHAEBERS

5L Bk # B = £ (Sanchi Ginseng), # #3 (Phellodendrpn
Wilsonii), ##8 (Bombax Malabarica), I E R (Sophorae
Subprostrata), H7EEEEHE (Hedyoris Diffusa),
G (Solanum Lyratun) ZEBZ AWERS, I
BEE 1.0 g/nl E@H%E UAEGORBEEAMUREHA

& - X B A
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(3)

(4)

(MFBABFEALER:

B Merk A A LE 3.00l/kg HAKXERET, 1
ERARETZ 6, &8, AR, 22%, t848, UZ
R, BERTE, £Z, 5%, RAEW, TES, &7
TES, BTES, LUHKR, RESEHHE® 1.0 g/kg.
ké‘ﬁf&ﬁﬁﬁﬂﬂzwiz _

RELL 1062 & Vinter. B (21) G i P BB R AR 5 &
BE, MEHSPHEBMAESE Plethysnoneter (Ugobasile,
Tmh)ﬁﬁﬁﬁiégﬁﬁﬁﬁﬁﬁﬁmgﬁﬁﬁ.

4 27

Mnummnﬁkkéaﬁﬁmmﬁ%#ﬁﬁﬁgk,%ﬁ
MUERABERTH M N RS KA M RS, A ARG 8

ER—H, NHESSASHOEENORUGSSH S,
FRUCSEBRABNANR, ABSEHEZNEA 0.05
" AT EMENRA R ERER, 54 %KEA SR
CARBAGRAHNE, THARADANEKS RER D
HGRUTZHARAKG M S, MED R EHEE 2 A
REF, URRHPENBABL, £5— %5 NS N
15 S EWE—K, RRSH | ARHE—~%, BAMEE
N LTS YTy

BEERERERS & %
#150] 37°C Z Tyrode WRHEEH PE=7.2 H AR A 4 &
ZERES, B 25 SBEBEEEEG, B S EE

LB CENSANEANE N R, SEEE 350 ¢ M@
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(5)

(6)

(7)

6 | _
iy 5 S EBE 2.0x10 cell/ml THREBRERUNETER
AREEBREBHCWE

RN SREER:

4% Shore et al Fipl&xkM OPD (ophthaldehyde) 04
&&%é@%%%ﬁ%ES%niummnmEfﬁom
cnission ZTHRAERMRBHZERKER

AWM N RO REER:

WAEEE 8 BA—#H, NEAMLE 3.0 nl/kg WEET
wHE, B Lo p/ks AEARETAR, PEE, KR,
mﬁm,emﬁfﬁ,ﬁi,a%g,mmm,ﬁm,Tg_
B, AT TESR, BTES, LKA, REFHRERS
BE 24, 48 AREEBY. HAUEH Olive oil (CCI4
) FRANEE.

RN A FERYHHHE:
E%%Eﬁﬁﬁ&é%ﬁmﬁm¢ﬁ&,ﬂ%%%%ﬁﬁﬁ
W T 48 I W & BL 03000 B 10 S @EEL (R Reitman and
Prankel (18) b 7 sk K &4, it % E SCOT, SGPT & m
wEE. DNBZEANNRE, SEFERMERES - FIXRER
mﬁm%@mﬁ(lm»ﬁmxm%ﬁﬁﬁﬁsmwwizz

EBEFRASE, RRABERKEEED S (paraffin) &,

W MR ANEI A, LU Hematoxylin-Eosin o Y R AR
EmESETEEFIREARRERL.
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(8) #tFh &8 4347 :
KW%Z%%ﬁuzﬁi’a{ﬁiﬁﬁﬁxﬁT jtu Student’s
test ABRESH (ANOVA) Z_BAANREHEERTN

HRENR

S

H

BEAKEE, ® 6 /)

FA e M

B AER DL Carrageenan BB w

~ k1

E‘z*sF

REREW{L BB ER, Carrageenan B 60 SEBEE 33.62%
RIREE, 2 - 4 MR 54.74% INE 89.32% 0 m
A%, ERTEAME 1.0, 2.0 & 5.0 g/’kg =& (Sanch
Gingseng) (B —), %4 (P. wilsonii) (B =), A# (8.
ma_labaricé ) (B=), [WEMW(S. Subprostrata) (EIE), Bt
®EE (5. Diffusa) (HE) MEEE (S. Lyratun) (BA)
STHREMNE | "ERTHR, TEEmY Carr‘ageen‘an} 7B
LERBREETABECOHNGERE &Y Carrageenan B=/) B 5
) Eﬁ@‘é‘ﬁﬁﬁ@ﬂ%ﬂﬁzﬁﬁkz.s.o g/kg MIRAME B R S A H&
TERE 88% BE 6% X KA 5.0 g/kg MILE R, B4 2.0g/kg
%*ﬁ*ﬂLUE?E&%EWﬁE’%%%?EWﬁW%%EﬁE(’F%,

WAM, WER, AEETENAEEE 1.0 g/kg il
() %%EIJ\%F@@E, UREHEFLEHMZRGEH, B4

BEOME 2.0 g/kg (H/A) A 5.0 g/kg (HA) & F R R
HIEBHBRAERYR B S8 e, Ml AR 2 5K
BEARM, MEREC-EEXETENEEHSEANOVA, P<CO.01).
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AAEFBAEZTRT, T b R B FF R R R
swmmEE (2, 3, 7, 8, 10-17, 19-26). EERMC AR
£ (1-6) oM, FERMETHUNACRENDERARTERS
&1 SCOT, SCPT k. BAMABELXMARNRMET (1-6)
AREALBEARRLEE, LR, HBH, AHETE,
#%, AR, %@, TES, WTES, AETES, WHA,
RESEANESEY CC4 SR FEEREFER (HT),
DR AN EREALZMERR SC0T A SCPT ZEA, X
EUARAERCRARARE, LAEFTRERAENELR
pRhRAEZABELABEYRENFEREROREFAR.

wmEZ, BMGECEBHAFBENTEREIARS
(N EEE Ehistanine 2 ) (B+—EFZ), EBF
B EEERUNABAEM SR ERVENRFRERA.

GEN s KEBEE S AN T EIARNCRATNRNTE
BN AR AREEER RN AA RIS R EARFATHER
mmzpmuummm5&1wmwwms%ZEéﬁ%mﬁ¢
%(ﬂﬂw,%%E%ﬁ%%ﬁ*%ﬁﬁkﬂ%ﬁ,mﬁgﬁé
FEBETBAREORT.
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(g —> FhWHMWY Carrageenan B REFLPE > EHOMHER

5 m ()
M | WE 2.5 1 2 3 4 5 6
(g/xx) -
BRES®E (X)
1% Carrageenan | 0.05m1 [ 19. 142147 |33.624£1.55 | 54.74¢1.1 8.12£1.49  |80.02:40.92 | 76.473.36 | 61.2132.05
Dexamcthasone | Z.0mg |14.7941.95 | 19.9643.24% | 24.4943.81 * | 20435232 * 20294279 * 23.5933.92 * | 15.146.12 *
*x ® Lo | B.S0£L79° 29.02432 42004455 | 30.7042.05 0 [47.5724.35 0 | 96.58:0.79 ¢ | 28022420 *
2.0 | 7.59x174 [ 11.86£2.3 ¢ [2095:64.4° [ 18.3042.3 % [24.104 4.0° [11.6542.5° | 5.2940.45*
S0 | ATl | 6952120 110282170 | 641130 [15.96£1.3° | 6.1122.9° | 2892054
W {10 | s.0k0.04 [16.2521.98 « | 29.5847.45 * | 30465154 ° 32.87£0.84 ° |30.62:£1.64 * |23.06:1.75 *
2.0 | 5.1940.38 ¢ [10.84£1.02° 19412101 * |24.24£0.34 * |22.71+1.83* | 14.36+1.1° | 11.01%1.0 *
5.0 | 5.77£0.69 ¢ |10.2040.66 ¢ | 15.4141.59 ° | 18.0442.2° |20.5941.6 * |13.94£2.8* | 8.00£0.6 *
ST (1.0 [ 9.99:40.79 * |JL9622.97 | 48.41+2.88 | 41.2041.84 ¢ | 40.95:1.48* |35.8141.72 * |30.1322.73 *
2.0 | 6.70:£0.56 * |22.2142.4 *** | 41.3822.8 ** | 40.58£3.1* [33.58:£4.1° [28.13£2.99°% |24.4542.3 *
5.0 | 6.41%1.35° [10.1041.7* [33.2043.6 ** | 30.50£3.8 * |23.89£1.9° |19.84=1.5* |12.40+2.1
£ LO | 8.96x124° |20.02161 | 324262 | ALSGHITE" | 469453627 |37.42£3.25 ° 32.8942.90 °
2.0 | 8.1440.92 * |18.7241.40°** | 31.38:42.62 ** | 38.7246.42 * | 32.564£2.89 * | I1.72:4£4.01 * |26.69:£2.41 *
5.0 | 7.2550.87 ¢ |1M.6241.7 % |29.2242.62 * | 31254342 | 30765196 * | 30.76:61.95 | 26.82:£3.30 °
K L0 | 4843099 |18.1923.65 *¥] 28.2347.16 * | 32.0242.91* | 37.236.09 * | 33.198.10 * [21.5624.32 ©
2.0 | 4.26%0.83 Y| 17.001.64 ** [ 20.99:61.08 * | 31.015.63 * |35.5145.82 * |32.903.99 * | 17.M:£3.42 *
EE3 10 | 7.2520.96" |12.2041.00 * |413142.25 ** | 40.8141.96 * | 47.31£0.86 * 3896147 * | 30.M£1.78 *
20 | 7319 25618 0 | 31.9342.8 | 92796107 |27.9551.8° | 18.7942.84 * | 15,123 *
5.0 | 4.914£0.8° [20.804£1.7°* |26.9741.9° |25.29:£2.20 ¢ |18.78=1.7° |13.04+1.95* |12.312.8 *
*P<0.001 **p<0.005 ***p<0.01 £ Carrageenan BRI SEEAETEEY (t test)
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M. S PEMEIRLS S CCLA BBZRRTH SGOT FO SGPT- EFh=ZiWmfFsl
liver function dose

group test | (ml/ke) SGOT (IU/1) SGPT (IU/1)
(1) normal rat o 119.2x 2.7 50.8% 1.3
(2) CCL4 /olive oil 3.0 319.0£32 255.9% 4.8
(3) B. chinese (&g&H) 1.0 - }221.2%16.4x% 147.6222. Guoton
(4) B. malabarica (&) 1.0 153.0x 4. S 87.0x 3.6:dw
(5) S. rivularis (E#mE) 1.0 162.3+12. 3uewx 90.1% 6.6k
(8) S. subprostrata (LLUE4RE) 1.0 i 238.8219.5 1685.7+24. 1k
(7) H. diffusa (EITEHETE) 1.0 285.3x27. 4. 218.0+10. Guee:
(8) G. lucidum ( FRE) 1.0 292.1%15.2 185.0% 6, Gt
(@) S. lyratum (EH=EF) 1.0 170.2x23. 1 124.4x17 . Quste
(10) C. chinensis (BUZEAD 1.0 ' 240.5£19.7 220.6%21.6
(11) P. wilsonii (FEHD 1.0 L 130. 417 Gtk 107.312. 4t
(12) E. scaber (TEE#3) 1.0 | 202.3+ 5. 8uux 172.8% 3. G
(13) E. mollis (EIET EBAT) 1.0 | 229.8x 2.5 192.5= 7. Gt
(14) P. spicatus (FET EB45) 1.0  227.0+ 3.8% 197.3= 2.5
(15) E. grijisii (UBHED 1.0 - 219.9219.1 111.1
(16) E. latifolius (JEEE) 1.0 . | 200.0+19.2% 111.3% 8. Qumex:

P < 0.01, =P < 0.005,

P < 0.001
Ed CCL4 R EL I S B AT AR A (4 test)
_7&f%¥u§§#ék%4ﬁ AR A DA 2 HERIBRAL
B[R TR Sy +7 (one way ANNOVA, P < 0.01)
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W=, FHEEMARIRES CCLA FFIRESME = fH 452

TR SGOT SGPT

B. chinese (&%&#&H) 29.7 36.3
B. malabarica (cf) 51.3 71.1
S. rivularis (EE&) 48.4 61.1
[ S. subpr'ostr'ata. (LLZEAR) 25.1 35.3
H. diffusa (EI7E4CEE) 10.56 14.8
G. lucidum ( $R%Z) ‘ 8.42 27.7
S. lyratum (BHERH) 46.6 51.4
C. chinensis (ERSZEAUD 24.6 17.9
wilsonii (&K4H) 59.1 60.11
Scaber (T EE#3) 40.1 39.6
mollis (EHIET EZ43) 31.9 32.7
spicatus (FHT E4+5) 32.8 31.0
grijisii C(LUBSE) | 34.7 52.6
latifolius (FREE) 40.7 . 52.6
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"® © Carrageenan (1%)
® o Sanchi Ginseng (1.0g/kg)
v. ¥ Sanchi Ginseng (2.0g/kg)
¥ v Sanchi Ginseng (5.0g/kg)
100
90
80 r \Q
, AN
- 70 r \\
% ' B
o 60~
£ .
£
L
: §/§/
P S >
\;\%
\¢
i i i i
3 4 5 8

ﬁ_.‘

Time(hr)

AEMEBE 2 =% Carrageenan FRREHEBEEREZNEER
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O - O Carrageenan (1%)

® @ Phellodendron Wilsonii "(1.0g/kg)

V¥ ¥ Phellodendron Wilsonii(2.0g/kg)
100

90 |-

80 |- | | \@

Edema formation(%)

Time(hr)

B=  TEMEZEHS Carrageenan FHIAHRRBIFEZINHIFR
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Edema farmation (%)

0—0 Carrageenan
o—eo B. malabarica(ig/kg)
a—a B. malabarica(2g-/kg)

160 - a—a B. malabarica(5g-/kg)

g6 | o— o)

8o | \Q

78 | \

60 | ' o)

59 L 0 ;

a8 |- / {‘““ké/ l\g

30 L /?/ ) \;

i
10 é?/’% e _— \%\s\
i T 3 4 & 4

Time (hr)
EI=  FRESHEEZANGE Carragecnan SEECIE FEAESIE SOV
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Edemsa formation ()

o—o0 Carrageenan

e—e S. subprastrata(ig /kg)
A—a S. subprostrata(2g/kg)
A—a S. subprostrata(sg/kg>

1609
96 | o) é :
ol \\\\\\-
Q
e ' \
O

60 |
so | /Q
40 | 3
3e | Q — \.QMQ '
/ s Ty
=0T ¥ S~
e /S Za= " . T3
i
0 N , . , , L
0 1 2 3 4 5 B

Time (hr)

(i1 rae B N il == v d A B E=Z AR Car“r‘ageenan MEEE R B RSB e FR
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Edema formation(X)

p—op Carrageesnan .
e—eoH. diffusa(ig/kg)
a—naH. diffusa(2g/kg)

ie06 - s——aH. diffusa(5g/kg)
o0 | 3
ol \—
e
78 \\\\\\
68 | o)
aor /‘I‘ 8 —
/ LT F—a
20 /R A—
/ \A
10
e T T ] T 1] 1
a b= 3 4 5 =Y

Time C(hr)

@z SREREZ SIEESFEE Carrageenan 53S0 1S RSN RIE AN E
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Edema formation(¥)

0o—o0 Carrageenan

e—e S. lyratumdig- ko)
a—aA S. lyratum(2g/kod
A—a S. lyratymsg/kg)

199r

ol TN

i ™~
vl / f/ém\*\
i = S
16 Téi/! g\g\é
e 1 Z 3 ; z 3

Time (hr)

B>< FERE = ESEEY Carrageenan 5525 E RIS RIS IHI{FE
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O Carrageenan (1 %)

® B. Malabarica ( 1.0 g / kg )
v S. Subprostrata {(10g./ kg)
v S. Ginseng ( 1.0 g / kg )

o kg )

PR X

100 - P. Willsonii 10 g/

il TN

\

Edema formation(%)

Time(hr)

Bt PN bR (1.0 g/kg) 3 Carrageenan BRAERREPE IHER
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© O Carrageenan (1 %)
® @ B Mealabarica (2.0 g / kg )
V V8. Subprostrata { 2.0 g/ kg)
100 Y Y S Ginseng (2.0 g / kg )
G O P. Willsonii (2.0 g / kg )
90 \
80 \@
~ 70 AN
& N
5. 60 ’ Q
i) .
E 50
L
D . // =~ —
o
30 f /§><?\\§\Y
AN ' N
“ //%7& N ¥
10 §// ?‘\\V
0 1 I | ! I j
0 "1 2 3 4 ) 6
Time(hr)

B PRER ] R (2.0 g/kg) B Carrageenan BESZA K RABEEZMEER
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Edema formation(X)

109

N WA O Ad B O
® ® 0 0 ® & O & O &

o-—oCarrageenan 0—nS. lutatym(Sg ke
oe—eB. malabarica(sg/kg)

A—AS. subprostrata(Sg/kg)

a—aH. diffusa(bg kg

L ' § . Q

_ \Q\
N 5 @
_ é/ —

i / %‘3\@\1 ]

- f 5>< \:
e
® 1 2 3 a 5 &

Time hr)

BN COREEESEHEGTE (5.0 g/ke) ¥t Carrageenan EBEERERUWENE

S 1R
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B+ | A B B S

(A) IEBSIT4mAELE 4%

(B) 12T PHSALTR/ BN (111, 3.0 mi/ke) 7EFF/NGEr Orme A0 RS
S B5%E 2E SMERFEZ HEA AL, JTHEAMAE  (kupffer cell ) R itk P AW B iy
FHHGZS e S T 5 ,
CHERR(L,, 1R (+ = + BRIV SS R IS I a

INEERS S AR SR e (L SR BTSRRI R R

(C) WEAR (S. subprostrata) (+)
(D) LRSI, (E. grijisii) (++)
(E) ¥#Wi¥ (E. latifolius) (++)
(F) HE8E (S. lyratum) (+)

(G) BTCHEEE (H. diffusa) (++)
(H) 9RZ= (G. lucidum) (+++)

(I) EKZEA{l (C. chinensis) (+++)
(J) ZHH (P. wilsonii) (+++),

Eﬁﬁﬁé{&gﬁ%!‘lﬂjt%éﬂ (B. chinense), Zk#% (B. malabarica), 44%7E
(5. rivularis) #¥ITiEIEPSTEEAME SEFFL kRS,
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BF— PR L
(A) TE% 2 BRI A

(B) $#-FHE[Lm (CC14) ZPREpMEERT (400 X, toludine blue Hufa)

B+— AT RZIERMRAREER
REBIEHAM (4) 1.0 g/kg (B) 2.0 g/kg (C) 5.0 g/kg
BT Cl4 BBERR MR AN IR H R T

(f01 Histamine ) IREERIRGC FBIER
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% 3% DOHS2-CM-058

PEMRPEREIEER S 2 8%

HIERR

125 75 % 22 B

] =

AR & R P IS B 4> (Ferulic acid, paeonol, paeoniflorin » J atracty-
lon, hinesol & B -eudersmol) Z &1 f# #i 1t 5 ¥ » B B 65 52 55 05 atractylon J&
atractylodin NEEERERR S BBE-RABFEREWE - kg
B B SRR R o AR HIAEER ARECEERS o RO =M1t
BT : 1.paeonol A B # & ¥ ML 2 .paeoniflorin LARY BB F& 7 Fl 36 e U 56
FH J& #7 # {b 3.hinesol f1 8 -eud esmol W B /G #7 » FE-18 ¥ HH J& A FO NH2 1F
N A

JF

e AR MEEHNTEMN I Y ER A AL, T EZ
BHREHPHFIHERSRE—EACEHEZ FE 0 KRR
WHERTHRBTEZERBEEREL A o L& #54F K 4 X ferulic
acid & 7 & %, paeonol, paeoniflorin & % 4 7 & 3 # % hinesol, B-
eudesmol, atractylodin, atractylon B A & A& (FHLERK » & &)

o

el
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Rk
— MR
PEMBH  BEAK EER AAEBEEELBET

47 o
B A 2 34 ¢ Ferulic acid ¥ B Sigma 7 Aldrich 2 & ©
ABERESR REKSEENS ¥BRAIBELBZE
BB ENAESR  RBEHAULZHEE o
JE AT R R o4 BT E A
BREENMEAZLIARSAE » By HER
% 8 0 % B J§ # & % Shimadzu ZE & (LC -
SAR ) THAMRERHBELBN » 24 K
WHEERE B MEREA  KBE K
NHoH o BATARSE AW BAZBZRTE
oo '
# F8 Z % % : Paeonol, paeoniflorin X atractylon (4 & 35 %
98% M k) H B ARXLAEER B
eudersmol (4 F #£98% WU £) % H K Nakali
desque 2 Bl JE & * hinesol (48 & 7 98% U Lt
) % H & Funakoshi 2 | & & ©

Gl - (AP 17 i

(1) Ferulic acid Z # 1t : Ferulic acid % # & Aldrich 2| 7
oA g8 B W AT A M Bl P, 50% OB B R i
M % 4 ferulicacid 4h * BA T WA HH o wik a
Sigama A 5l Ml & — B » B A FHBEH » K ferulic
acid T M Sigma /A 7 AT EE E & v & Aldrich &
ﬁﬂuu*flﬁi@ﬁf’?ﬁ%ﬁﬁﬂﬁ%é@%o

(IL) Atractylon Z 4+ % 416 ¢ & ft 5Kg M 7 B 3 JUK 4
4% B n-hexane : 95% MeOH 4 B # 3 * n-hexane # 2
S 445 DL RS BB AR AT 3k B AT 3t M n-hexane % #
MEBRERBEEN A M- CRAERE)
HasH WEBAGEHBE KR F_REFR
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B & BRALBLHATBEE S S A LB E
Y o

() Atractylodin % 4 ¥ # 14 : EE K5 Kg U H B %R
B Fl atractylon 2 4 B B & UL % BB B 4 % bl
n-hexanéi’é?ﬁjtﬂ.tﬁﬁ?f’fﬁiﬁ']&é‘ﬁ%%ﬁfﬁ’
RERUPBELERTARBEZHRE (1Y
HERES) ' EABELXFTMHEE o

(V) Hinesol % B-eudesmol = 4~ 8 # 1t : £ & & F Kk MUn-
hexane - CHCI3/E #7 * & #F 3¢ 4 CHCl3 =z 2 & * M
‘%iﬁé?:%kt?fﬁé\ﬁﬁ-eudesmoli%%ﬁ%ﬁ
(hinesol # -eudesmol % 3% & 47 F 4 3 J§ 4F 4 8 ) 3
HMEUTALEGHHEEIR : (F) .88 1%
B BN o () #-18% 3 4 B A o & % I
FA TR F — F L E-18% 4 MU 70-75%
acetonitrile /¥ # * hinesol X B-eudesmol 3£ & 4 ( %
BEAEZHCELD) AR & AR MR
Z NHo 3 EAH #1728 » (B n-hexane :acetonitrile
=991 FH RHHFIU20MM B ERKE) 2 E
EENRBAL A YR BFEL Y & B R
ERBEET I MBS BB - FE oo BT 44
RAE GRECYHAFBEHFN - % )l
HE MY oME BTG HE -5
#1612 Z B- eudesmol, M B = % #i 1t 4% = hinesol o

(V) Paeonol Z 4 # # 1t : # J% &5 Kg B B % 95% % 70%
¥ I+ & 4 %% Y n-hexane : 95% MeOH 4 I, 3£ I »
n-hexane I8 % % 0L 80% ¥ B B 4 & 0 Bl ok KA A
v & aaﬂiuﬁaaﬁﬂ)\ﬁ&f}tﬂ F %] paeonol % &
U B ET ER LB %i'ﬂ’:‘!@.zﬁ’rﬂk%’a

(VI) Paconiflorin Z 2 # # 1t © L3 8/ 4 2 95% 4 B 3%
K % 1% M ethylacetate : HoO 2 B4 K » B A J8 B
LT B 4 3 paeoniflorin B FAE T BN o &5 T
B & M B B A M MeOH : CHCl3 =10: 90 = 3 & %
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(I)

(1)

()

(N)

BB RS EHEA U B8 A BN AR
B (BL40% MeOH % 8 ) » M R4 — F UK
2R HAENLBLEELTH RS (MU35%
MeOH % #) o AT % % R 4 paeonflorin F & = K
%iftﬁﬂﬂﬁ%éﬁ%ift%%OMHEEE%XiEﬁ!ii*B
Jé 4 Bt 1 paeoniflorin & & — K 4 ©

s E i

B 7 Atractylon & atractylodin % 7H ¥AEMHE BB
w0 XAk g E W FHAERAEHZ

BH G o

B-eudesmol & hinesol B & # = & B ° &R A
e & ¥ o By EHBRELTBRLCED X H
—EE R A K FE o A LR T B WA AT
o B o Bl R EEUNH, F AR A S
hinesol 4 {4 2 E & ER R E & ©
Ferulicacid[ﬂSigma%%ﬁﬁ%@ﬂﬁ%?ﬁ/z}ﬂEé’uﬁ
Aldrich E & Bl & Réidp > EHTERNA ©

Paeonol & # 80% MeOH H 4 & ° WABUBE TR
#F 3 % 4t * paeoniflorin & & A 5 & BB
EWAGHLAEDH SO R AR B AT kR AR ALK
3 e

— 156 —



2% X R

>3 = B o 7

1. Yosioka, I., Takahashi, S., Hikino, H., and Sasaki, Y. # £ # 3 (H &
)’ 80, 1564, (1960).

2. Yosioka, I., Takahashi, S., Hikino, H., and Sasaki, Y., Chem. Pharm. Bull.,
7, 319,(1959).

3. Yosioka, I, Nishino, T, Tani, T., Kitagawa, I, B & % (5 &) 96,
1229, (1976).

4. Hikino, H., Hikino, Y., and Yosioka, I., Chem. Pharm. Bull. 12, 755,
(1964).

bl &
1. Shimadzu preparative liquid charmatograph deta book p.20-p.21 1989,

2. Kitagawa, I.,v Yoshikawa, M., Tsunaga, K., and Tani, T., 4 % 2 3 & (
B A) » 33,171, (1979). :
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% 5t DOH82-CM-059

FREEM K PEER BRI 7 2 (L S5

=3
B 57 e 22 e
i3 E=3

A #2537 th BE 8 4% R 53 (naringin, hesperidin, daidzein & puerarin) =
HiEhe BERIBRHERE BEARERZEERS - RO ZHtL
MELT ¢ 1.daidzein 2 B 7 1B /8 HT K V5 1 76 45 &% T3 15 2.puer arin BI 4K 34
WY BR-8 SAHE AT 5 A0 B AT R S 1K T B 5 7T /8 3.naringin &
hesperidin RI| LA ¥ 8 7 %5 g Ml 1L -

Abstract

This report provides the methods in which standard compounds (
daidzein, puerarin, naringin, hesperidin ) are purified by recrystallization,
adsorption chromatography and reversed partition chromatography. The
above-mentioned compounds are constitutents of the following chinese
medicine; Chenpi, Gegen and Zhishi.
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F B

i - 2 ’“"‘ oM e R REZ
ﬁt%”ﬁ‘“ﬁﬁ@[ﬂ%ﬁri%ﬂVF%’V(/Z‘?BE‘ ERE
é’n’E’f"ﬁ"r’ﬁ‘]‘%’Fﬁ%‘z‘Z%Eﬁ%’?ﬁﬁ.ﬁ%‘%ﬁ?’@?fﬂﬂbﬁiiﬁff/& .ﬁ?ftﬁ\
EERABHEFER B dE e 3 f o bR AE AR a3 anaﬂngg;;:,z
hesperdin, & 7 & % oMK ZERRD Td puerarin & &

TERA O
W B ok
— M4 h

PEMNEN  ERBEBEEZEM o
RH B #H# : Naringin & # % 4 8 M 5% + Fluka 2 8 & &
' TR L B 97% 4 JE o hesperidin & £ B
Aldrich 2 & E & * TR LR 9T% 4 & o
ABHARTG REBEBEEN XWME-HBELSZE
MR A ERS REFLULZHE
ER e A R W A
MEEANMECAEBEHNRSE » BE EBEER
w2 Bl 0 % B R AT & % Shimadzu & & (LC -
SAR) WAEAMN K M Al %R AWK
REEETRFMAEELEYN S KBHE o F
MAR-SH A WB BB T E R o
¥ B AE B & Hesperidin, naringin 3% B Extrasynthese /A 7 &
W0 M TER % 100% ° Puerarin & H K
Funakoshi 2~ # * & )& % 99.5%b L o

RS R

W ! NaringinZ #ift : T TH=ZFF X (£2FABCZ
' W) WAFH S o
(AYUWH mshis it BE AR RRELEY o
(B ¥ EE(40%) # L B85 (95%) 45 w3 F R 46 & 0 {2
HiE—PURHEERNFHLR
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(CHOWUFTBERES  BULBEHEERIHNRA YA £

TRTR/RHER o _
| (D)ifﬁﬁ%ﬁ)iﬂfluﬁ’lOOccﬁ%)\5gf§%i§ffﬁﬁé’

e BERT LB ELEBIK o Wz R
MEHEHhE  ERABHEBFLELTREN /8
AARAHRLPETBUFTHELRL B o

(E)F A K-SR BH ALY B TRES MY
UV H AR TR 2 R FH — B8R RN AW
R o

L Hesperidin = &b 1t
M 1g % 7 650cc (50% -70% 7 B ) v 25 E 3 ik 3¢
HEM BEASIHHEE  BosgHEEETHE
dga &£ 4 H » MWLER T BRI -KBHE o B
T8z B61ght B 5 & B MM T o

A ¢ Puerarin Z #i 1t 1 .

HRE5Kg U 95% LB F170% 7 B 3£ B E B 45
E%ﬁu{’ﬁﬂgﬁ}@*ﬁﬁ%(CHCh:MeOH s 58 L CHCl3
HEH I MOH S E) » EUHBEHBH L » £ ¥
M Zpuerarin R B H TR E4 0 W0 = 5 % %
BEMREZ o it —F U S AWBSH MEEEH » &
Wa5% 2 W BE /5 8 B AT » b DL i M0 E-8 A W B A B
EHBER N EG S AR AL e
E-SAURBELMBN 2% (UXHHHEH)
WA 38% ' B% ¥ B T 13 41 ¥ 41t 2 puerarin (B — » #
SEPT 45 R ) ’7)?4%%%&%’&%‘%5%35%?@?@%
TRE-ZZBHEDE  whBRBE-_KRTEHE S o
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¢

&Rt

(I) # # naringin X hesperidin 9 % B 7 & - Hob A Hug 7
% ﬁi?ﬁ?}fU@@f{ﬁﬂéﬁftOQ%Z%%ﬁ?E‘fﬁx
HoBRUBEHALFTEEREE - HRABEHA LS
%i%ﬁ‘éﬁft°nalinginétft&‘zﬂf&ﬁ%éﬁ&@ﬁé%?f.‘i
.igiiﬁ;Fﬁhesperidiniﬁi&E'Jé“ﬁ:ﬁ*ﬁﬁ%)ﬁOIﬁ"ﬂ?‘
# % naringin X hesperidin 4 & & & (I EESLLH) B
W1 AT A o

(I1) Puerarin tr 7 % J 4F 3% % 5 4 ¥ 8 FI R B M 1% 2 © 4
JE AT BN A 2 st b AR R T LA H A f o g R
SRS KA MG R o S (

URREBILH) RMCREAERDLER R E o2 47 P

(o]

% & X R
Naringin, hesperidin 5 2+ :
1. Hsu, H. Y., and Tominaga, T., J. Taiwan Pharm. Assoc, 1, 34, (1949).

2. Hsu, H. Y., Chang, M. L., Liu, S. J., J. Taiwan Pharm. Assoc. 16, 6, (1964).

‘3. Yang, T. H,, and Hwang, C. H., J. Taiwan Pharm. Assoc. 16, 11, (1964).

Puerarin ¥ # :

1. Murakami, T., Nishikawa, Y., and Ando, T, Chem. Pharm. Bull. 8, 688,
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# %% DOHS2-CM-060

PEHARRFSEZHRE

K ER

B 157 8 22 B

i3] £:3

HARGEHEBERS (ERREHERRS ) 53 B B -sitosterol
palmitate, palmitic acid, benzoic acid ] B -sitostero] EFERES > BHFS
paeonol & 2,5-dihydroxy-4-mety] acetophenone — % % & & G WK oxrE
FEPPENTER HELFRZOHIMNMUEE S BEERS o ke
7R 5> B #8 — % monoterpene glucoside 2 #7 4 %) » benzoyl paeoniflorin J lacti-
florin » [ — jX 53 82 benzoic acid ZE i Ml /N R £ KB & » I 5 benzoyl
paeoniflorin } benzoic acid £ 7R & JE B ¥ R 4> ST M /MR £ B L& »
{H & 15 % 7l acetophenone 1k &% o
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Abstract

Four magjor constituents, B - sitosterol palmitate, palmitic acid, benzoic
acid and B - sitosterol were isolated from n-hexane / chloroform extracts
of peony ( root of paeonia lactiflora ).In addition, two minor constituents,
paeonol and 2,5 - dihydroxy - 4 - methyl acetophenone, were isolated and
have been shown to inhibit platelet aggregation through the inhibition of
cycloxygenase. Two monoterpene glucosides,benzoyl paeoniflorin and

lactiflorin which are present in chloroform extract, and benzoic acid were

tested for their inhibition of platelet aggregation. The results indicate the
_significant activity of these compounds were demonstrated, but the-

activities are weaker than that of the above-mentioned acetophenones.

}%

HAXKATERRBEZZF LR EEZYE  AHAA
REHSBEZHARMCHAE UGB EIAR AR R EEFERARE 5
RHERERERZIEE XK o iT%%?%ﬁﬁfﬁmzﬁ%
EERBEFAZKRKERELAARNSZEEZRELRR °

HA K2 EBHERS (B REFERRLS) ZAHRS
FEBEABMEZHACRIAMELASGIAHER (BFBIFEX
HRZE—H) - kA ALAERAEZEEHRRBEARZF &
P B ERERABRIAEF I RAERETKREFENEZ
FhAARARRSHE LR L EHRHE

i
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s

(7)
(£)

(/N\)

PREHENZEE RALtEF248 %o

THEN SR ERABERN 44 %28 ¥ 2 lobar
RP8' BA o & & E #f & F Shimadzu LC-8A & {§ & #
BTBENAERL Z5% - 18848 o

HERRAZAB: 2F % — o
AR RERBR T E AL EFE 2% —# o

fEewz®e  WEBEE ot Boruy
wAER (MERK) » A (EFHEL K ik
HRE) " HEIUREARFABE T O AR
EBERIURALER AR DA ZHE XU HE
ARAFB L LEEZ % —H o

FAEM I KEELHE LA o
BHRE:REREZAE (BWTERKBEEHS) o

A BEERABRIMHARBE B e REBTHY
MBEFRULHATL TR o

(L) BB Z ¥4 : benzoic acid , lactiflorin benzoyl -

paeoniflorin = & * B kK 0B T 48 o
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Paeony root (12 Kg)

95% EtOH

70% EtOH
Alcohol ext . (conc . ')

I 90% MeOH : n - hexane

[ — l

n - hexane ext . 90% MeOH ( conc.)
SiO column ' l Hs0 : CHCl3
1.n - hexane : CHCl3 | l
2.CHCl3: MeOH CHCls Ho0
I 1 5% NaHCOg : CHCl3
I1 | i
111 | I
v 5% NaHCOs3 CHCl3
\Y I 1.HCl 2.CHCl3 SiOs2 column
I" 1 (CHCl3:MeOH)
HsO* CHClg lobar(60% MeOH)
| VI HPLC (58% MeOH)
\Y%
VII .
VIII

RN ERA LB
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B RAH R

(D) RefEERyEa (1) 3 (V) K45 B4 B
FIR B R K 4R E 5 E Z B B-sitosterol palmitate

(D), palmitic acid (II), paeonol (IIT), B3 - sitosterol (IV) & benzoic
acidMEFIZHFREARLS » T RLHBLEBEX
MAZRE -t XM LEASHE » HAHE

RAHAEATANELELE  FAARBZA » kK
BHAER AHREESEFER (L0EFUT) o

(O) RAGERWFEVEVIILIZ KO H 8 8 sk 4t 3f 24
& % benzoic acid (V), 2,5-dihydroxy-4-methyl acetophenone
(VI), benzoyl paeoniflorin (VII) X lactiflorin (VIII) o & ¥ A&
AR VIU S B E X ERSE o VIL AW B M & Fr
HRBEBFRALE T HLERMKE (L0EFEMUT) o

(Il) III$E VIt & 4 35 & # acetophenone 3 1t 4 # + + £ %
EREFAENAZNAN DDA BETEZ FRRLD
AHARBFLZEERXRZ — (B E2LEFHEHE
) "ERAELHERLARBEBELERY (B AH B
) FhZ FEBEHFAE

(N) B A A KRS £ F %Hacetophenone * T # % * &
4+ K i & benzoic acid 8k ## & B W & 4 /T & B 4 # >
EREZFRBIEAN EREBERS A E 2 HEE
KROBMBRAGZENTHBEFTERZIEESL# o

(V) ® 7 monoterpene glucosides (VIL,VIID#T 4 47 = % 3 H
RVIIBEAEHZRE  AAEER D ANARBRENR A
C MEEREEMHFCE  EAEABRED LY » &
HM B ETE R ZHE o ERAVINL S Y EHAH
FRAVII c BEE@AFHZBCZFERER % EWE
THAELF L ERZEEZRR o ~
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(VI) Benzoicacid 5 A Bz T E X4 HBF B H M #H
EZzZHUY  HEWMTETEFLOEAZEERR o

% # X kR
1. Lang, H.Y., Li, S. Z., and Liang, X.T., Acta. Pharmac., 18, 551 (1983).
2.Yu, J., Elix, J.A., and Iskancier, M. N., Phytochemistry, 29, 3859 (1990).
3. Kaneda, M., Titaka, Y., and Shibata, S., Tetrahedron, 28, 4309 (1972).

4. Kubo, M., Matéuda, H., Izumi, S., Tani, T., Arichi, S., Yoshikawa, M., and
Kitagawa, I, Shoyakugaku Zasshi, 36, 70, (1982).
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% 5% DOH82-CM-061

SR EHMEV N E A B TR
REZHAEARAWE

BRY EiBE 1xEME

( BB AR ERE BEREER

i E3

ﬁﬁ%%zﬁéﬁfﬁ BRELEN  BEBEEK  BIMEMN LEm®
BT WBEEALNIIAE - AEBLUEEE Cmg/m) LB ES %
PR e O AR PR A B AT M RS R 0 A0 0 B A BR AT B Ak L -
CZ> DIREBHROERAUCEHKERR  SHMEERENOREEEE
PEE R EERRRE TR
MALERRITERTREB/NES B 455 SRR EERE S
C KRB o BRI SMERE - BRLRTERE BS80S
RO ZMREERBEENRE > EFSBREEN AR EEERES
KRR - EMBEENSHERTS /I BRARGFERTHRE > JowE
EHRBRPFHEMBTRREER - SMREURTERERERE I B
B MERBERE > BUSBERE 8/ % > £97 13.98 % M5k 5 &
RERENARE - EMBRBEBLAMEEEEUSBERE o8
19.59 % MARBER R GEEHE - LRSS EAR EEANGTERT EE
MARFERFER > BHMBERRTERTRERL > FLSEEED > A
MEARTEERERENREERXERSET QR R [ EEF R TE K
B ER FEFRRMERTRE o & %5 ETEEENS S %8R
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AR ERERSNREERMERE - AR SREHWTERE
SEmEENEER > UTEREMRERERE-RR -

DL

1]

ji[lg

£ MR P AR A SRR TEAE - TSR R IR T IA AR - A
RS REENE RS TR RN - SRLIEHE
B BEEAEEER  SEERES TER AERBAZ
. GEUEMTENG - B Ik E o ARAREAM - ERE
B mAROTENES - SRESTARER ¥ K EETAR
. EAKEATREEIEEAS  RENERRZ - ERER
. AT AENSSERARRE - BEHL . BRELESRENR
B ERRESERAE  BRERYIRES - fF - ERERES
g o SpEITARME ( HES,1987) - |

o L EAEANNEY 0 EBRENEVEE LRRRE
BEEREL  SESRRNE - AUFENSRENCE —E
E&@&SHE (Anoectochilus formosa.nu‘s hay.) » TEEHEE B i
sk B AR - —REREE (155 ) SHUE (Ancectochilus
Coshunensis hay.) - EANLEE  WRBRZIG EEANER
SmpEE (CHE, 1080, SiE5E, 1979, BIEAE,1976) o ERHE
Eﬁﬁ@%%m%ﬁmvﬁﬁ¢m~ﬁﬁ¢m~ﬂﬁﬁﬁ'ﬁ%&¢_
M AEREEREEE . SENAHSRERE ( RIERI
1988) Z &K - ARSORA LY REFERFRME - |
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- B BARL Orchidaceae
EHAEBE  Anoectochilus BL.

“BE . GESRE Ancectochilus formosanus. hay

FATIERE R—RRRAORA « TAE8 - BIE 1553 - SEA
MEER - MEBR—EHTHEMR - ITIEAT 18 BB ]
L~ 2R EREGALERNPIRESL  FITIERSEIRE
PRAGHIT - EHEBE - A R - T RESRES -
| BETHBH WS B —MUMIAERE . RESES %

AREEESEER © RREEBERERSE 3 ~ 5 X BeEne
ERETE MERARE | ~ 3 EONTFRERSKE - LAY
AR~ EFARBEC  MERORE  BEREHSETSHKITS
- RERRE AT R B W AT M E B AT 8 -

o TS ATRE - B0 - TR R AT (AR R 2
BRTIFHEGSE - EENRBORS - MR SmnEs - Bik
AT S E R RA SRR AR EBNOE - BRI SR
BOUR (ATX) 88X RERERS Kk fURSBENEASE

| BRRMZE - WARXHENIBZ— -

| CRARE - FAATEENEREREEY . R A LY
BRAZSORN  MERSTEEAN TR - Wik - SRSz
MoEASMRE . —EEXEOFY  B—EEANSENNRE
o RS E RSN A £ T R A A R A
BISYMTE [gA g8 (Lamb,1983) -+ 7 [gA HifSREMIREERE - A
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CRMER AR - BER RS AR 2 R AL KRR
HRERBER - B ARG RS RENRERRTE e
MR REEARRBHEAERHARENSE - BNEATE
ETRUERER  ENUATEREREEEHATE - REBNE
AESTEESER . ELEENESE R RS EA - IR A S
TERITEIGE » TASRES B R EIETOEE - B5%
AEMFEREREZEERBTESENA - EENSTHEE A S
WA - FTOA ¢ R E R A FHE Z AT IS B TR - AT

P57 5 B 95 2 P L3 05 01 °T T S TR SR A AT HE AR 1 - WO B =

FraEadAs  BRERRTERERS 98 EFEA BEC-
I B L 118 1 AR B0 AR o AT UG T AT PR B TR IE ST - MORAT I
BEREHRANEANBREA  WEHURLN 65 &L LZA
BEIBMNERHE -

FATHEREREHSHFERRITHRER - MLREY =
REGABERBEGRITHERE » mIEARER  Hit - KHFHR
FERREETSTRIGATIERTREOEY - P NGnHES
RR 5B REFHIYRENFTRITERERSOREAR - Kk
HE—PHASESRENTITERERZNEA -

M- 7k
— . &l

ER R I B SUHTE A SRR O (AR RE) NSRS
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B (tissue culture) THBEESHRE  BRNSHEEAES - i
HASIERNSHRE (B8R B E ) . SEERETE . A
HAE (oven) H% o MEIRE Y EOMEERE - BALUNEUEE - g
%@2%@&%@%3&&%@@*@%(%%mMmM)%EZ%
« Wk BT - BATARTAT 500 BEKAREES BT RE o =
REVER > SRBREEBUERTE  BRERA SR NEEEE .
ROIRER 24 NS BITBEIEE 0.2 ~ 0.4 A4S SUMRAHT
% o

- HL-CZ MR ERREEE

LA MARE — S A RAAS IR P E BT RS RS Xa S
ATEAE MR, @125 H-CZ (Liv et.al, 1989) - fhamfuieties
SIS DRE - 000 MREFEMIREAR (cell different-
iation marker,.CDl5)

MR SE R RPMI-1640 SS9 (medium) - p9& 10W B&2Emm
% (fetal calf serum, FCS) - 100 BE /ol BHHE
(penicillin) » 100mg/ml SEMR (streptomycin) - AMMEIZFHEM Thew'
B 25c mEEEME - EH 3T C 0 5WC0g BYSEHSFE (incubator) o e

TR 2 ~ SKELITHERK -

TR AN, RPHI-1640 SRS MM 25c m' JEIIES:
B 0.5ml fRE (HA titer 1:64) fME4HMCEIZRT « BH 37 C
ShCOo HERATIEH - 1BH 3 NEEAUREREERIN  (adsorption)
E -
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= - AR (Growth Curve):

B°1.21106 {EAEMELL RPMI-1640 sE&MBITRK 25cn’ FEHIET
= 37 C o BWCOg IZESE - #FF|—E - DL 0.5h SEER (trypan
blue) ReiEfeig  AMRITHE (hemocytometer) FHEAMMTUKE
L glEESEREMECARAEAREE  ERHE 6 X EIREL
e S S RSO - BV -

- Ex{E A HREXEREE (Minimum Cytotoxicity Concentration,)

B 1.2x106 f@EMBHILL RPMI-1640 3ERBIZHN 25cw' IHRMT
CER 37 C e 5000y EEAED - BE—E - REZERETIMATE
e S SR ¢ UL 0,50 SEEEREEREs - FMBRE AR
wapmE ( AERL ) EEHE 4 X URHFEARKER
RE RS T 4% BUEARNE R ERAREOEAE (survival
cells/ total cells) - BEsEMmErEER  (percentage  of
survival cells) - REMFERASEOMREHE  TSRURE

ERBEBEAES R 4 Rk ER 00 LEAREERAS

RERE -
A - TR EREMR (influenza virus strain) :

i XFT A REBREH Eitééﬁ%nﬂﬁ%%%%%ﬂﬁﬁﬁﬁfﬁﬁﬂ)ﬁﬁ -
SrRERIIR AR M 2R
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7 - MIREEEE

MBHGBAERIERE - BV HMETS  (nicroplate,
V-type) L - CABRBRSRM® (phosphate buffer saline, PBS, pHT.2)
2 BRFUFRRE (serial dilution) - %efm 2501 BMEBHRNR
BRAZOEFET (well) & B 2501 MMBERRE—@E S -
SRS BN 25l BARMGEERE - B 25u] BERBUTRURFT
Hh s RAgM 50ul 0.50 RERAMIRAGEM (guinea pig REC
suspension) WEFE7E  BAGLMIRETEE - B 5001 ALBRA
50ul AR - AEEVKTIRIEE (rotator) BE1HT - BRE
B 4 CTF—/E UEEBARSSANREERE T REMEE
s EREHLAE - |

T - RIZHECLETE (Immunofluorescence staining) :

REBAREERRBZU ZHRETE  BETMUANZREIR
RUFKE - EXEARREHEAEER Z REREBHFRR - KAME
BHRZRBEE u&ﬁﬁﬁﬁ%Zﬁkﬂn%ﬁﬁEBQiﬂﬂﬁ;’ °

1 - B BUE:
BR 0.5m| MMIREMMBIES (eppendorf tubes) o+ UL
1500 rpm {REEREC 5 /08 VUMM - =8 ELER  BIAKRESE

WRBH=RE > DL Inl BEBERR MRS VTSR AT BOAR 1B T At 40 T FE07
 BU 15ul AIMEREIFREENR L RAXER 0.6cn AYEIR » £ER
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TaRig - BN BIEESHEM  (cold acetone) 7 -20 C ok
LOWtESAK (10% formalin) 2 4 C - & 10 jril > (EAIMUEZER
BE o WMANRELRET - FRBRKENEFREALN - T
TEFURBE - BULHKA BRER TSR TR

2 - ERABREEREE .

B 15ul # A BIFTHRERBORERRZERTE
(monocloned antibody FITC-conjugated, Clonatec,
Biosoft,Paris)EEEMEMMERR £ FHREBEAKRKOTUREA -
WS R REBREIBA  (wet chamber) o BERE 371 T {EH
(incubation) 45 7yl - FHHGH P EEMBEEHE » HH=X X
10 4388 DAMeERES TSGR  BAKMEAKERN | o8
’ LX?EB%I%K%‘%%@T?&PET BT S BATIEACEEA B
o ZEREZIRTE  EAMEHRE WL —WERsHEHE (900 glycerol) -
MEBRR HE  BRECEMEETERS -

3 - EEALELREE
R R e R R A A A ER T REANEER |
EE T B AERESIER ( LURE L SE5H B4 i 7% it SLEY
) URARSAREARZES - BESZAMET S mEEE
o B TN TR o FTUA BB R 8 e IR IR L 4

S - | |
W 151l A BIATHRERESNREEEZERAR
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(monocloned antibody FITC-conjugated, Clbﬁa tec, Biosoft,
Paris) EBMEMMHS £ WKE BREBETERRSE 37 O,
fEF 30 58 - 3K BRERBEEHE - BR=X P BR 10 Sl
AR RBEZERTSE - ZREBE  BEIARZR ASRES
BCAREDUR (anti-mouse [gG a‘;ltibody’, FITC-conjugated) j40
MIA L BiER BRMRASE - BERE 37 T, 1A 30 &
W EASHRRERBREER  BRSR 8K 10 S8 LmEk
RE B NE ﬁﬁ%a”ﬁk H—R 8 | 58 DIERBSEE

( ERATEERZES ﬁﬁﬁﬂ%ﬁa#&fﬂmﬁg EREIRE -

EHIEHRA ﬁﬁ.t—ﬁﬁ%@r’mﬁﬂi o MEBHREHE - BRSNS
B -

A TURBHRFE (Ant Viral Assay, A.V.A) :

AR AN SRR A R S R B RS REEY
RMREHE - EHEARRURERR R RERR (surface antigen)
AR BREOBEERAXKE  ERESFHERRSRRANRY

C. B - MERZHCRFEM - Fik - THBRAREERES

KR BEEERFZFRBEYEARRE - (Fulton,1974)

NeamEHRSTRE (M.C.C) 2ng/nl SEEEMBUKLE
RPMI-1640 SEHRBEMRRAMRETESR » NABERRRSNSS
EERAREEIEF TR - MR SES
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|- MRS RERNEER

B 500ul 5% (HA titer 1:64) #@R 6x100 #HEE - A
4.501 & omg/ml SIUEY RPMI-1640 BEAWEROETRER - B
37 °C» 5b COg sE&FD - BEK 3 S SE 30 HEEBRES -
WRERTRMEMBEL - B 1500 rpn EERC 10 588 - IH
SH o £ FEW 0 B RPMI-1640 BEBE MM R DLERRL
&3 . BN 4nl FEES Omg/ml SAUE RPMI-1640 SEEW - 3%
B 25c mBIESEES » FISER 3T T SWC0g EEAET . RE L,
3, 5, 7, 9, 12, 24, 48 /NBEEY 0.5ml #HFOREIT I BLIE G027 58 S35
B BRI RE LR RRE AR S B REE .

2 - AR LASIRERE

BU 61100 #HM + 5287 5Sml & 2mg/ml £ RPMI-1640 32
BREROEPESHE M 3T T 5 (g BBAT - 128 3 8%
> DL 1500 rpm {RZEEEC 10 Sr8E - UIRMANMIEER EE®R - H
RPMI-1640 SEHMEVRMMIRK B0 4.5n FFEHSRK, WM
500 ul FRE IS 25c wHUSRIES - BEEEMN 37 T 5h C0y
SRS 0 5% 3 NS MRERSRNEENL Bk
HEATHRRE. RS 1, 3,5, 7,9, 12, 24, 48 AEEE  0.5ml
MR IR TR E R BT R o DUBR e BN S IR AL MO T L0 R R A
EREECRBORRE .

8 - A LIRERR ¢
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 BR 500ul SREHEAERY 6110% 4HME - AUA 4.5ml RPMI-16403%#%
BEMCOEFRESHE R 3T C,  5WC0g FHEFMET » F8& 3 16
DA 1500 rpm (REEREC 10 /rsE . JURAREEREER A
RPMI-1640 SZ#MAVMBM K - A Snl & Img/ml SR ik
FERWE BRI O5c WIS EMES - ELSER 37 C . 5WCOg £Eig
Fah e ME L, 03,5, 7,9, 12, 24, 48 EFE 0.5m] HHREIEH
RIERZAARS - NAABEMBBREANRENREESE RZNL
RBHIREE -

L - BMEEEHRE (Polymerase Chain Reaction, PCR) :
I+ RNA fHEX (RNA extraction) :

B 500l EMREE (sample) A 50ul TE SEEW  (10mM
Tris-HCl pHT.5, InM EDTA), 4000l RNA HAEUBMSHE (4.4
guanidine thiocyanate, 25mM Tris-HCl pH8, 0.5% Sarcosyl),
25.2ul B -mercaptoethanol - BEHEE  BMA 50ul 10 £
BMEUSEA®R (M Tris-HCl pHS, 100mM EDTA, 0% SDS) #a

500U BB EREE  BIZUBREL | 8- HERSE R 65 T

JKIGHRIEA 30 /18 - BUISHER/ B / 84 (1) EFEmMRIX
» BL 12000 rpm BEC 5 4YEE - BUEEEM Inl RAELRD 2.5nM B
ReS% (ammonium acetate) o IFENREHE » BFER -20 CTH 2

A4, BLO12000 rpm BEC 15 4¥EE 0 VIR RNA o BB LV
HEULERET RNA REZERE  BER 100l HKEkK - »
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9 - RESIERA (reverse transcription) :

AL 9ul Bi#R RNA % 0 MMARESKEGE® (50mM KCL, 10mM
Tris-HCL pH8.4, 2.5mM MgCl2, 0.02% gelatin), ImM dNTP,
opmole R#FEIF (down-stream primer), lul AMV IRIEXER
(reverse transcriptase T unit/ml) - EF 43 °C, K& 60 78
» A 61.5u] 788K BFAZBEE 95 T A b /8l - FBAS
ETSEERKS (chill in ice) - NBLREHER - LHHER
RE—NL DNA BIERK -

3 - cDNA #2iE S ME (complement DNA amplification) :

ARBAAESEEYHRES ARRMTERERBORERERE
E> cDNA AERE - AL 81.5u1 L3t cDNA &4 - A 20ul BEE
EEER  (10nM Tris-HCI pHS.3, 50mM KCI, 2.5mM MgCl2, 0.02%
gelatin) » % 20pmole E¥%~ FUWESIF, 2.5unit Taq WIZRE DNA
B8 (Tag polymerase) o REEREEEZE— W ( % S0ul)
SR (ninecal oil) o MESEESRMKARL 04 CBIE
(denaturing)« | 4¥, 55 CH#E& (annealing) 2 s38i, 72 CHEM
(extension) 3 £ysEk | B REEEST 25 A -
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4
35 BN
3 e \\_\
2.3 / —~x
Cell No. 2°
(x1016) 1.5
1
] T
0]
' 1 day 2 day 3 day 4 day S day 6 day
Time
[E]—'_" ~ HL-CZfmisR R iR
HL-CZ #mBE#kCL RPMI-1640 IS BBEEISE 6 X -
F 0.5% SsEEEZGIE » MRSTH S EFTHRAE
’ Fﬁ%?‘lZEBﬂE%&@E%%@FﬁE’UEﬁ% °
- ERESEERESTERE
100% = |
90% 7 i
80% ! —=— omg
70% +
60%11 —=— 2mg
vital%é 50% - X .:
40%-{- \\‘\ —*— 3mg
30% - .
20% } \c/ ——— 4mg
10% T
0% - - :
1 day 2 day 3 day 4 day
Time

— - HL-CZ B RS

]

EL: ERERCANSHEE (MRESR)

HL-CZ MMl ETRRSSEBEY  RPHI-1640
SRBEFER X ERNAESEL 5 0.5
SEEREIE - MARST BE B s i 4 B e i
& - U EaRE R S EN R ESEAREER .
B8 4 Xig - BHEBETERAR S0b ML S
SEREHARNSEEEER . '
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= - RSB

MEKERTITERERENNASREEEGREFERFTF -
ERRSERSRZERS . BEAEERE  BUSHRERE @ Al
U SGHET  EEERE MNERISHHET  LHRERE

45% - i .
40% + : =y %
5% - S o\\/ i —®&— virus
gO: L Y, /. L:‘/__: /L‘\ ..
~ s R /3 opreV
EA% 25% T , / — .
. 20% ¢ e \‘\ ’ pre A
15% + ey g .
10% dﬁ/u /{f/ ' —— AV
5%
Thr 3hr Shr . 7hr Shr  12hr 24hr  48hr
Time
=  sSEHRARSARTREEAR - ARIARRKS
AREENREEZREECREX -

virus & HL-CZ MALi§7SasEmE - DL RPMI-1640

- RRBEEEE 48 PR )

pre V & HL-CZ MMSCHERERE 3 MHE - AR
EavRE  BUESESKREY RPMI-1640 =
BREEEE A8 & - .

pre A &SHL-CZ Mkl & &gE Z RPMI-1640 B
BREE VN BERRS  BOUEL
RPMI-1640 BHEBEFIZE 48 & -

AtV BHL-CZ @4 EEREMNFER  LEERE
~ RPMI-1640 BEREFEE 48 & -

FEERERSEEAT 5 BEET > BR 31T
SHCOp HERAEEISE - SMEMERHE dng/nl KIIRE -
WE 1,3, 5, 7,9, 12, 24, 48 R EREREEREF
B 0.5n] MAEBEENEAESEEE - BIAMMREER
RS R SRR S ERE AR TR RE
AU S CERGERE - SRS REEER  ES M
HAERAR SrARKERUARER '
EHESCBEEAE (IFA) -
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M- RENSEETRBERZRLEE

60% i . .____._____-l\. :
50% 1 " )
0% | /x,x*~f\\ﬁ—-w _

IFA % 30% 1 = ve
20% + —— y3
10% 1 féﬁy/
C% #

1 12 24 48 72
hr hr hr hr hr hr - hr

B U SSEAEEHN 8 & BRARSE Fﬁf@?‘!ﬁ@«’%

REAERENRERTRELE LR ER

VI & HL-CZ AMEEl & REf R mMm 48 1t
MEEEREL RPUI-1640 HEE  EEERS

- SEDARTEE RPMI-1640 SSE|ESFIZE 12, &

V2 & HL-CZ BREEUSRESREZMM 48 L

T}Ei“: EREZ RPUI-1640 BEE - BEERE |

3 NEEE  MERESTAE  BOURE
RPMI- 1640 RAERTE T2 8 |
V3 5 HL-CZ MENSKRESRTEM 48 1L -
MESSREY RUI-1640 BEE  BEERE
3 MR RERESIAE  BUSSSEY
RPMI-1640 BREBZEZR 12 465

FIERRARTIZEE 5en BHEES S5 37C

MCOg BREFEE - A'ii{:ﬁﬁzfzr?-rﬁ 2mg/ml EPREE -
BE L, 3,5, 7,9, 12, 24, 48 /&% HEEHBEHESR

B 0.5ml MEEBFERMERGERES - FUMRERE

ERMBATERECERASRESETHELRE
BUSAERARE  REEZRAEAER 8% L8

BEMEMANL StERRERUBEAK
‘i%%%ﬁ%MBﬁ$(FM)=
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T BOHEHMRE

. R} T,N-u L —431bp

P

1234656189

CHER SRESBRFABEETREENN B8 24-48 s>
‘ . BOHEHREEY

M HL-CZ MRSy RIS M se it - BRI -
RAEEFREE - BUSKERTE  RESEEESE 3
NERERE X HZBSKREEBNRLMITTR 24-48
NG BETESHEYRM - FHEEMLL 0 B -
TBE REEBETERNNT - FAEERTE 31 REN
VBRI RENRERRERN B YR M E YRS -

F—EBEEREG - BEN RPUI-1640 BEERE
24 /NEREY HL-CZ SBSOAR o |
RIEREERSE 3 B AEASARE . B
RNESREZ RPNI-1640 SBRRITE 2 4
B4 HL-CZ SEATA -
RZEBAUSSEEY RPUI-1640 HEREE 3 4
% RESSREZSRR  BEERS . UF
B2 RPMI-1640 SRIEIEE 2 85 HL-CT
M -
FUESFSERRES  LRERSSSEY R-
1640 SBRBEH 24 BT HL-CZ L -
BEEE pGEM/Minf [ Rsa [-Sin | E9RSERY
BB |
BAESERREE - BER PMI-1640 BRmns
48 /R HL-CZ SBATHE -
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FLEREERE 3 8% wERELES . B
RINEEREZ RPUI-1640 BBHEIZTE 43 4
B¥8Y HL-CZ #pgtk -

FNEBRUESKREY RPUI-1640 BREEE 3 7N
B REESREZRRE  BEERE DAFT
B RPMI-1640 SE3%sE& 48 N8EMY HL-C7 &
fatk -

FNEBRSEEREEL FBBRESHEEY RPYI-
1640 BHRBITHE 48 1587 HL-CZ Mpsk -

-—431bp

1234567 8 9101121

«

B7\ - EREAEBMERISNG  BRARSZECHEHRBEY

HL-CZ MfatRTAEEAREZ  RPMI-1640 BFRBUEE
48 B REEEREZIERE - HEERE 3/ 6F1E
TRIUARERESRE X RERGSHRE . Dlyss
RPMI-1640 BRETR » MRAERESRE X UEEKRHE
Z RPMI-1640 BRBEER  FETESHEFHRM - B
EYLL 2% #XB - TBE BHERETERIN - A8
RAE 431 BENVERIRBORERZERN TS

F—EREEREE - BRP RPMI-1640 ZRBEZHR

' - 24 NEFRY HL-CZ #BAak -

FEBKUESKREZ RPMI-1640 BHREEE 48
N BREEEREZERE BEERE
DAFTEE RPMI-1640 BEKITR 24 /NoFY
HL-CZ #mAatk -
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wmoEBRNEEEEY RPMI-1640 REREE 48
N ESSRE YRR - HERE 3 4
BEi - MiERAE SRS - BOLHEE RPUI-1640
SR BIBE 20 Y HL-CO MATHE -

SIS SEEY RPNI-1640 SSEMEE 48
N GRS SRET ISR - RERE 3 4
g BERESRE  ALSSRE RPI-
A0S R IB R 24 ANBEAT HL-CZ ABAHE -

EERE pCAN/Hinf [+ Rsa [ Sin | HIRHIEER
CEEE

mx o\ AERATRE— = = OHERE
(BRI 48 R HL-CZ @M.

Bt f— -+ FEERERE— = [
ST o BRI 12 1 HL-CZ A8 -

- ;—A

—

a’) aid

35 8 0 T £ 15 TE A 3 S U — RE A AT HE A B SR BRI R AR
#£%x#E HL-CZ MERNTE - EENBRETRENR - SRR
Mg ERE b SRR ERE DS RIREERRE - =511l w11 B2
EEEmES o ERREAREE L RERENRKE | iR HH
HCEMERE - EERART CERREEEAERTTER A

LRER 4 ChEZMERE 5-10 8 - A DU mA AR A, -

FiEas SRR - MAEMBERTRREEA - B SR B AT AR
HEHAE - BELLARREZAEMR - 47 40 Pl PSR 1 S AN FE B R —
K%ﬁ%f{ﬁ%Tﬁﬁﬁﬁﬂﬁﬁ%iﬁﬁﬁﬁﬁiﬁﬂﬁﬂﬁ@ﬁ@ﬁﬁ% ’ jﬁﬁﬁﬁﬁ
EE ( matrix protein) EhAEEAEENEEREOR - BEE
HRBET FAEEEEEHASSERERERRK - EERAM
Bl RS o S8 i Ak A M A BT SR AR Rk AR R E AL
RS EEARRRENRSERRARER -
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PAERMANS - H-CZ AEESZBES  SRERRC - T
PANKEIZ » B0 AFTEE RPMI-1640 s54E% + 3EEH 25¢ o' SHIEME R
BRER 37 T BWCOg $EH/AED - ERBH KB EAMRKES
1.19x106 &%= 0.62:106 » AAEREM BT - WL EIED -
BRREERE  AREFEEERERR AHENERERA L - ©
I SEETARER  BERC  SRARKENRE - SHEE
—X - HIREE VIR R B RSB - A BIRRE T R
R REARKEMEGEM - B2S483%8 5 X, E2ECENA
M BBERRESITEN  RAEEETEN SOEREEHS
2B REE - RS ERREEREARMESNTRE - B
e SR MRS R » S 70 R F TR 50+ SkIBRBE] Thow
RGBS RIATKEE T B - ks - HL-CZ 4UHER T
BIERMRS  ERENE | ~ 4 K- |

AIMSE L. SR TEIS - RN B SRR - [ S S
Se PR I AR MIAYRR IR - IR 3 IR . vk S AR I
BRI MOAFTEE RPMI-1640 5580 - SBITIS% - MNEO BRI 2
GRS RIERGAR » S SHAMIETE 48 NS MINTE 52585
REERBERE 37.760 - MEBHERRE 3 /NS AN AT SR
AERAIT R ERME 44,140 - AFARESEHESEER . ek
ESRAMEAE - TR MEARN RS MREREN S - B
RS 3 EHE . AERESMMMIERE . EMASL SR
RPMI-1640 ERHWRITIES - AFRMEEUSEERBEX - Ak
I BREESE 35 55 A 8 IR T BT A - -
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SEHEE 48 MMM SRAREE 3 IR RERES
Bl RIASCHIE A RAISE T MBS - BIASE 35 £ o -8
ERGERESHERN . AEEE || g BAEEE SRS
fE 55 & O o FOREERARMHE - AeMERETIS RAMMII T LLAY
MBRMEENE - MERICEBANERTREE . B0
RPMI-1640 3530 - HMMEARE LA MER BRI - ZEHT
BREE ARG RPMI-1640 SRS - AR MBI MBREEE R
BER MBS o TRRARGBSAI 48 AR - 1

FRESNFRIR RO . FEOE SR AREMG  REMAIRNESD

B A R AR SRR IR ER LR - HEAEERIERR
I - A G RPUI-1640 RIS RRAME - Al 41
WO EERSY (tolerance) - Eith > MGMIREERERE RAH
S 7 R R R

&S R AR S AL . BN MRE
WA 5 NEHE - ALl AR A T I AR A G
SRS - AR S SN S SN E A RS R S E R
41 TR O = BRI LR AR B A R & S A

RPMI— | 640KE ReMAY 4 L AR E 410K » thbb R BETRATATS - FommdiE |

R - BE 5 T SRR EEE - EARE A L
. b SR ERM SRR E R AMAR A - R AEED
MEESESRAG . ARRERRESD  FEREANEE EF8E
 RERRESERE - 0 ARG EAR RS TR
T G MR IR 1Th DAL - BRSSO R MR R R
Rtk » BEERER - BEMERERERS ZH - M ERUIIRLNR
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Hr Tﬁﬁgﬁﬁﬁhrﬁi@A@B@B’]ﬁkﬁ  FTLA - BB Z A IR
N MEMARRENRERERRELRIEE - BB RITIUERE
REEANHRE - 7 2 DA BRGE SR 55 B 1A PR &5 58 o o S e B
(N-acetyl neuraminic acid, NANA) Z R RUEMES A28 &
RERRERKRARRENREE R ERBEOERS (sialic acid) -
MERBRITEASRN - Rt SR SEERMERYER s - 5
ﬁE’%ﬁ?Kﬁﬁi’@%ﬂ’EFﬁZﬁkfﬁ —Ti’”?ﬂ]f‘ﬁf‘&%’kﬁ I3 BT {H DA 1% T

- nB’Jﬁ%

DR RN . NMEFE RN AR ERERL - K
& R S A L 1 E UG RS T A S
RPMI-1640 3Z#MW P - 128 48 /NEHE  MMERTMREEENES
BARBEREER - FNEQUELREEHERERSEN - T
RERERRMINL  BRAMNESE SR AL NGRS DR
WEN S BHACDMTARMEE - [ - DU 2 50 R i
R BMBEREORR - S5 & M TIE R
MFE . ME ABSHUHRMEDRSRAE - ®r SRR
BARAN . TEMHRSERNELETE - EAREELRERES
| BSARRRSCRE - BRSSENERRE SRS RN &
BREEENAE - B BRSHINRMAERTREDE  Rihd
SRR AT 0 R AT A S T (B PR AR -
ME  EHEFMERSEN BT EEEERSANNMRESERS
BROHN - RUUARNORESRSBEETE  BELOnNES
SRR ARG - THEARBTREOON - REGDEHRT
B L BRREOMAERS Bl RNHNOEARGEER
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EEBRD - i S EEERARNOREEE S RS - T BABE -
EANERRGMREEEAR - BASRENHNRERROENZ
£ SRR A SROREEENEE - ME - ERMHERL
RENSKEEEAR 24 PRLE T BEEA -

Bis . EEBTEENREEZRTEARR  WEK - 41 U o R 5
A RRAERE . ARXENERNRE - EEFARTFERE

wmutmﬁﬁ@ﬁﬁﬁﬁﬁ%mﬁﬁﬁﬁoﬁﬁ@5%%%%%@&{?

MR EEREEE g/l 0 EXERTEEFRPO
(National Cencer [nstitute) 81 TSR F) 5 GBS TR AT ERAR
wE SR TEE (KB cell) 50W SAIBGERA 20 ~ 30
ug/nl ( EDSO = 30ug/ml) « AEEZTF - AR - B - AR
S sERsy  TMAL - BRRERT  THERHEESE
Eo AR —BETIHREIREREEARNER - B
S BN T - DL - ERASE TRARAIEE - AUk
siem EEETE—HANHER  MATRMREERS -
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% 5% DOHB82-CM-062

#

HE&E= WW%ZMEH

BAR 0 SR AR

1. B 77 B W B e A
C 2. B 37 55 T B8 B e fb B Y
| 3. [ 77 B % 5 W % i

o =

BTHFGTERTAEREEY  AetER TP ERRPEARE, b
HENBHEYZEREIEBEFZZ+IhEDE > WAKETF TET 4%
FARF BHFF -HEF -@BF #HEF EHF BRE -BF
C-mieF EEF -EBF EF5F BERF  Z&HF KRF - KT
HE EET BERMF BHF EF7 #LC EHTF WE BEXCRE
ZFE - BUFEHBEKMEY > DI PTE B 18 22 8 H 34 ¥k [Salmonella/micro-

( some (Ames) test] J i f 5% FE #F € DNA & Bk #ll & ¥ [in vitro unscheduled
- DNA synthesis (UDS) assay] i Ze @Mt HlE - PRIRZBEHEET > &
RERATZAT HMEF WMFL EMT EEF ETRECH Ames
test R EHRBENE MARTF FEETF - EFRELCEEIMUDS » BRI
MEFESEREDNA KK - UEB/IE B/ ZCEEE (n vivo
micronucleus test in mice) & B 2 8 M ] 3 1% H K 5 512 (DOH 81-CM-064)
REAFMBEAREZANEREFTEERREE 2P EKKMEY (WHEFZ
CEREH A2 B B A AT KR EHCRENE)
VS RRETRERES LB EZ ~LBRE ICR/NAR 48 /B
B PRECERTFHEERS RER CSBMEEM/NMEICHEEE o
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Toxicological Testing of Chinese Drugs (3)

Jyh~Fei Liao

Department & Institute of Pharmacoclogy
National Yang-Ming Medical College
. Taipei, Taiwan, R.0.C, :

To evaluate whether Chinese drugs have mutagenicity, the
water extract of 29 Chinese drugs such as Hydnocarpi Semen (HyS),
Ligustri Fructus (LiF), Arctii Fructus, Schizandrae Fructus,
Sinapis Albae Semen, Kochiae Fructus (KoF), Rosae Laevigatae
Fructus, Quisquglis Fructus, Meliae 7Toosendan Fructus, Sterculiae
Semen, Thujae Orientalis Semen (ThOS), Lycii Fructus, Leonuri
Frucus, Gardeniae Fructus, Pharbitidis Semen, Cnidii Monnieri
Fructus, Perillae Fructus, Raphani Semen, Cuscutae Semen (CuS),
Broussonetiae Fructus, Lepidii Semen (LeS), Ricini Semen, Xanthium
Fructus, Nelumbinis Semen (NeS), Prinsepiae Semen (Prs), Viticis
Frucuts, Canarii Frutus, Coicis Semen, and Rubi Fructus were tested
with the Salmonella/microsome (Ames) test and the in vitro
unscheduled DNA synthesis (UDS) assay. In_ the Ames test, the
results showed that LiF, KoF, ThOS, CuS, LeS, NeS, and PrS had
mutagenic activities. In the UDS assay, only HyS, LeS, NeS, and Pr$
increased UDS, suggesting that they could cause DNA damage. Using
the in vivo micronucleus test in mice, those showed mutagenic
activities in the Ames test or in the UDS assay as tested in the
previous project such as the water ethanol extracts of Lycii
Radicis Cortex, Aristolochiae Fructus (ArF), Salivae Miltiorrhizae
Radix, Akebiae Caulis, Agrimoniae Herba, Angelicae Dahuricae Radix,
Aconiti Coreani Tuber, Corydalidis Tuber, Hanfangchi Radix (HaR),
and Millettiae Caulis were further evaluated. Preliminary results
showed that ArF and HaR slightly increased the frequency of
micronucleated polychromatic erythrocytes in the bone marrow 48 hr
after intraperitoneal injection of test drugs into the ICR mice at
the dose of 50% of the LDS&O.

. %, BESERSAERALNEY RBER)ZBEAFBIZH
W, BLPERUEHEXEAENSSRVENES, FRELEH (B
MEEEB )2 NGNS () TERENRAEAZEARAY (RET
H) UBAELASE, FABUARNSERRBI®N, TRREES
CANKEEENGORE BESLEVR, SUNR, CREHEES
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N

ﬁﬁﬁﬁ%ﬁéZ?E\ﬁiﬁﬁﬁ.EE§QZEWE#E§%°Eﬂ
ﬁ&ﬁ%%E&%ﬁﬁﬁ%ﬁﬁﬁﬁﬁ&ﬁ#ﬁﬁ%ZTﬁ%*ﬁ%ﬁ&
i%%&Z%EJEﬁﬁE*.Eﬁﬁﬁﬁiﬁﬁr¢§ﬁﬂ¢§ﬁﬁJ
M)*ﬁﬂZ%ﬁ*ﬁ,ﬁE%\ﬁﬁﬁ\ﬁmg\ﬁﬂﬁéﬁﬁﬁZQ,
Eﬁﬁo%Tﬁéﬁﬁﬁﬁﬁﬁﬁﬁﬁ%ﬁ&ﬂﬁ*%ﬂ&ﬁZEM.E
BEFZHERDSPEFTERTAEF TR 2 BEEBEH (genetic toxi-
city).s ' A

FEHERSZEY " TEERTERG ) E-EEBHES Z A 400
E¢§¢,§E§HWEZME¢§,ﬂﬁﬁw%z@ﬁ%*ﬁ&%m
PHEEEREA S [Salnonella/microsone (Ames) test] B 1582 5
FEHE DNA &R B EH [in vitro unscheduled DNA synthesis (Ubs)
assay] MBAREFHHUE; CHSLAMBHTE, BETRRSEH >
FEBLUEBNAEENBELCHSE S (in vivo micronucleus test in mice)
2&%%&%2%%%&%.%~¢(A+¢§,mem)%gium
tut&MSumy?EE%%ZSE%&EE?ﬁ#%Z*%ZNZZE
ﬁﬁ%&ﬁﬁ%iﬂ%%@#%.%%Eﬁﬂﬁ&\%ﬁﬁ\iﬁﬁ\
Eﬁﬁ‘ﬁg\%ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁb(ﬂoﬁlﬁ(A+~ﬁ§.
DOH81-CH-064) EEHREEX . ERHE. BEHS. E3. FERAERE
ﬁﬁﬁﬁzME*%Z%*H&%M%MZ&%&&M%,%%Eﬁ%%
B.AE. UBE. BE. B F. ESN R RENC K Anes test HE X
%%%ﬁﬁﬂg\ﬁﬂﬁ&ﬂ%&%%mwaﬁﬁ§ﬁﬁi%ﬁ¢ﬁﬁ
&&CM%&.gﬁﬁﬂ%&a%%ﬁ\iﬁﬁ\gﬁﬁ\ﬁg&ﬁﬁz
MXZE%&%&ﬁE%*ﬂ%%,E%%%ﬁiﬁ&&&ﬁ—¥ﬁ%ﬁ
§2—¥ME§MR¢EEMdﬂﬁb&ﬁﬁZ%E*ﬁﬁE%ﬁ&%%
CEMMAANSBCHRE, AEE (N+=4FE, DOEB2-CH-062) @&
ROFE—FI BBENZ29 BEFE2AKBEDHBLUZIRESEAS,
ﬁﬂ%ﬁ¢éﬁ¢&@ﬁﬁ&%ﬁ%ﬁﬁﬁ%ﬁﬁﬁﬂ2¢¥ﬁﬁﬁ%§
EEERSPERESHEMER.

% #
REXEEE (lpjohn) REREFRTRA2NASHENSE S

wﬁﬁﬂhﬁﬁeﬁr¢ﬁaﬁﬁﬁzwﬁqzﬁi(MLWM)EEE
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REFZWE&!;\.’& MpMEE s REHMRE (Ares test) HREBENFEHE
EDNAS R B E & (UDS assay), E-FHFRLE= &%2%&@:&%5#&@1
HErHERASRE ECHRE, RBAE-SIRRBUERBRGEG,

I. @M=

EHzEH ME-FA)D REREFEAG) 2) FRHEHIE
MERRERBEF oS tETE, BOELTRETZIEHMN 100 %, 8
REBANDHGLUELEE2 R KEH6 P EENMER, DERFEHES
X, WiEEKES Vhatnan | RAEBB BT C MAREEHS00 EH
Gom, BEEAHAZERINEAN AR KBRS . mﬁizmm&mu
MEZINS) R RABRZERARRREEZAA.

II. RREFHAA :
A. Ames test Bl UDS assay

RELEHEFEEFER (EPA) HERZ® Health Effects Test Guide-
line” (5) A2 HEFH AR HG-Gene Nuta-S. typhimurium R
EG-DNA-Unsched Syn HMB 2B R, FARKITZ "HESEFAZH
= | S BHAFEITZ Anes test H UDS assay @A XK, EITERZX
REEER,

Ames test Efﬂiﬂﬁﬁﬁﬂzﬂpﬁfm&%q’%%Eﬁﬁﬁﬂ:ﬁﬂ%%ﬁﬁz
genome FEA B E Y E#H (base-pair substitution)HE RN B (frame-
shift) 2 & (6), %@Uﬁ?ﬁ%&ﬁﬁi%@ﬂ%ﬁ*ﬁﬁi&ﬁg, EEERZ
EEEFAEEESEGRAET (7).

FRE Y Z Anes test IR ERAEE LKA &% (direct plate
incorporation method), @A 2@ ®4%& Salmonella typhimurium TA98
B TAL00, EMEEMAMAR Dr.Bruce N. Ames &, THHAMES &
ERHUBRILHERZREYR 6). BRER-T07 CZ@E%Q?HN?&
% % % (outrient broth)s, 377 (FTEHEE14-15 IR &, .‘Sﬂﬁﬁl—lélﬂ
cells/ml, ¥ 2 m]l EEHBX (EEL0.6% Difco agar R 0.5% NaCl,

B E%E100 nl MAIL0 nl & 20.5 uN biotin 0.5 nk hiks'tidine)
B4s5° CF, &BEMAL.l nl &SR, 0.1 nl TA98 B TAL00 B HEH B®
T, E"EMAI.S nl ékaﬁﬁﬁﬂﬁﬁrﬁﬂ:.ﬁ%ZSS £ 4 & (ricro-
somal 89 mlx)"”’rﬁx&ﬁ{bﬁ! ﬂ@%ﬁ&ﬁﬁi?ﬁiﬁhi% (&1.5%

Difco agar, 2% Vogel-Bonner medium E B 2% glucose) ¥ig E, B’
ClE BB i E4s AE, R&EFHEhis PP (his+ revertant) BE K.
TA98 BHCHANBHA6EI (F2SY) RI1E3I (&59); M TAL00
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#133+46 (F&S9) R1305 (& $9), ERMIERNERXRFAER |
BRERERREEEHR LU L, MEAZEEREREERED (8),
KD % B8 4 52 TA98 {F A 2-aminofluorene (& $9) Hpicrolonic acid (-
R &89); M H TA100 B 2-aminofluorene (& S9) E 4-nitroquinoline
-N-oxide (F& $9),

AHEFRUMEESLBEZSS ﬁ%ﬁiZﬂﬁmT(S):kEEﬁE
& & Aroclor 1254(500 mg/kg) E XS EAFR, MA0.5 ¥ KC1 EFHE
Potter-Elvehjen 5 B ¥ IERK, Bl 9000xg (Beckman JA20)RELD 10 T &,
FELBRMASS BB K. EXEROBMNE (nicrosones), HIEZEE
ME®E (nixed-function oxygenase) B F M E KX R & & (indirect mutagen)
 ELAATREEHIOLRISH (vltinate nutagen), F1 pl SI BE
B &E0.1 0l S9BE®K, 8 uuol HgCl,, 23 umol KC1, 5 4 mol
glucose-6-phosphate, 4 « mol NADP % 100 x mol sodium phosphate,
pH 7.4,

UDS assay BIMEEGRZ DNA BERREANEREZEERED, FE
CHAMSSHURRTEES B HE. BB UDS H &L Anes test
HAFEZREEFEETRER (7).

T 2U0DS assay FARHNEH R USOMEELE. EAZUBK K
AE R 4 4 @ M (hunan fibroblast cells, CRL1508), 2 B % BF bR 4 B

THRML L, RAS5-15x10% GRBBHEM6-vell ZB|Mm (2 0l
Dulbecco's modified Eagle medium & 10% BB I, 100 unit/ml
penicillin, 100. # g/nl streptomycin %0.37% sodiunm Vbicarbonate)‘_'
M, REEKMETEE B (confluence) ¥ (SHBM & T-24x10” @MW)
THEARER, MABKFEMALO eM hydroxyurea (CAPEEF QM NS
phase (10,11)), BB EMARHHLEZLHSI @S (0.2 nl), BHE
&, B8 uCi/ml [methyl-3H]jthymidine ([3H])TdR, 84.8 Ci/mmol, NEN-
NET-0272), RIE®RE (8% C0,, 37° C)E %3 AEE, BRE LKL Z
150 oM NaCl B®WHE =X, MALl nl AXKBER-30° CAHREAR. B
AR EBE, Bcell lysate BEREF, MA2 rl %k & 2 20X tricholo-
acetic acid (TCA) RUABRTEHEL o8&, REZHETUG/(KERER
WETA FBZ2RNBY, LLUKSZ5Y TCA EAARZ=XR (12), @R U
10 m]l N#H S Ready Safe (Beckman) ¥ 8 it & # .

B. BRAMBEDMBRLCEARAE _
BE EPA HRE <2 "Health Effects Test Guideline" (5) A =2
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BG-Chromo-Nicronuc AR ZER , BYERBIMEEIMBELCHRAE, Xif
—ﬁﬁﬁ%AmsmﬁﬁzWSwmyﬁﬁ&ﬁﬁﬂﬁ§%§ﬁ3b2¢¥.
TSEHEMNRTERNHESH,
ERAEBEIGCHRS TR A EEA NP RS SR L
EXSK2ZEE (niotic apparatus), WS ECEE A ZSHASLEEBH
RIXALBEYRREUEZARABILH2—E, ARZ Ames test &
in vitro IR BERETRESBHIZHENCERZARE (8).
RBEXBEOT: ERERS £2AR5 EFICR MERA2-KHEM,
F-FEILEERLER BHEYHBY., -BHEBYE. = BEFAMES
REEEM, B EYEE M cyclophosphanide (13), % % X8 8 % I &
NEPRER, S48 MNFERUENKRE, REABARSIORENSE IR
TZEHBRL, SEHFEBES o %L Hay-6runwald B Giemsa-
staining B4R E®H(14) 2, LIS EMEES, SEXBEOYF
E&%E&ﬁgsoo f8 polychromatic erythrocytes (PCE)EHH EFFH

Z/HO @S picronuclel REHHEE . REMBEEE® L Student's t
test = one way ANOVA B O o

(. BYAREELAE

KEBHAMBEWZEME ., B Anes test KA &2 DHSOR S 0.5
REABHAMRE YA REERME; RUDS assay REBNERAK
CHRETMNN - XBEKNSSEABRAAEIS TRBNEH, &
EEAGEAECHRERUEAERK 10 e BEMBERELF0.3 0l 2
MECEANE, BELUMBRAZLE URESPSERIRBYRC ST
AME, COAMBEENSEMR B2 L XEME (1D50) BILL LD50
ZIMBEERME.

A, FEREREY
AR ABARYEBREETCBARAFRESMINRESR, Al X

ﬁi?ﬁ&*iﬁ&%ﬁé#m. E-BETN BT EHERKMEETEZH R
AERYZZERRFREHEEREZHE L (MHMEX), HFD12. wEF R
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®O(64.6%), MLL10. BRAHERE (2.7 1), 28. EXABEES THE,
RAERHBERFE, BRZAERBE LU ESHERH, mA 2K
MERYERE,

B. Ames Test

TASS BB EARREMD 4613 (259) W 313 (F2S9), M
TAL00 %1336 (&59) B 1305 (F&39), RS HET, BHNER
REM2-aninofluorene (104 g/plate) 4 B TA98 B TAL00 2 25 %5 g
B5.500% 130R 2,500+ 105, 4S9 FEET, BENBREEM picro-
lonic acid (250 u g/plate){fTA98 2 M LM M A 2,054+ 98 i 4-nitro-
quinoline-N-oxide (NQO, 1 « g/plate){f TAL00 TEEHMAI, 500+
110, . '

AL LE RS FLEPET T T FES EF LS R Py T 3
RERMBCEEAUACEANSOERIS ¢ RARH 2 ABREYRER
EEHNME, METTIAMEASREURERERET., UUFAEE
B R E R R AR TP R E R B LT AR EESRER
REMES (8), MRTAIS FH2. KAF (+59 B -S9). 6.HMBF (+59
B O-S9). 11, BMFL (-59). 19. BHF (+59). 21. BT (-59).
22. T (-893) R25.BLC (+59); R TALO0 BAIH?2. X HF (+59 &
~8%). BTEEL KAF. C.HBTF. Il AFL. 19, BHF. 21,
ZEF. 22. EFR. BLBARREESN, SUFA2NETAN,
RERDENATL. KAF. CHMTF. 11. HFL. 19, BHEF . 21,
FEF. 22. TR ECRERMENBIRESHES, MWH2. &5
%2#5&% HHGR MMorinoto F A (15) RYin BA (16)> 5=
HBONEGREBHER, RO NGRRNRMT, mﬁmMMmsxz
BR()FMAZHMBUMBYERS: (BHE 10 ng/plate), BUEKS
BEAR-FMAZAHREATRFELER -Gty ,

CTIEA OB, KAFKMEY (5-40 ng/plate) i Anes test
ARBRREMES, ERFFRUBRLATRIL ng/plate HH TAL00E B
BAEH, M43 ng/plate FRHTAIS HHEEAH, SHMEREF > histi-
dine2 &, REHY , BRKAFLERES RN AARY , EE 58
HXMARHABER. 6. AHFIERABEREE; 89 ng/plate ¥ TA98
FHEFAH, GABAN—SAETANEEE, MHBRS /404 %
Boll. BFCLIERFZERBEE; 109 ng/plate BTABEHEH
BMBEAYRESFETHREEA, Yio TA (16)8219. E%FAH
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=8 (5-40 mg/plate)ftAmes testh RHMREEHH, TRFZHFARERRES
FERGS ng/plate RSO ETAETABEREEA, ERNENN—RRE
BoMEMEEER, 2l. EEFLEREFRZEREM; 64 ng/plate HTAIS
EEEAE, ERERAIMARIEETHA LA, 22. EFERAFE

B REM; 104 ng/plate HTABHEEAA, EMBAB —FXRSIFET
M&EEB, 25. BL2EENREEREM; 101-201 ng/plate RSI #F
ETHTABEEEHFA.

Morimoto A (15)BM3. £FFAEMEWRIlng/plateRSIHEET
KA ERABES, ERAFANASERESR S HENZREE
Mk, AEERE., TREERBANETHKRTAIS RTALC BEHRZR
BHH, TOKEMETHL ERT. 5. AFF. 12. BEF. 4. BEF.
16, ERFR29.EHME (15-16),

C. UDS Assay

EIELEZDNA &% (UDS) 4 LL[3HITdR Bf A K% cell cycle S phase

S EEMOINA WEEE, U B AEydroxyurea REBAREAS
phase RIHBF B M #5DNA &R (10-11), EWZERBLERE M, 10 =i
Hydroxyurea o I #1 96-98% = [3H]TdR Hf A S 2 DNA; Moy BE
M5 4-nitroquinoline N-oxide (NQO)E B & NQO 1 M W4 [3HITdR &
ADIA EZEHEBME 2 37-39%, EH2-3 S LM MAML0 o Hydroxy:
urea FE T 2008, m&%giﬁaﬁma&zﬂﬁggzwﬁmm&nggg
MEEFT. BEQAR?2. ERFHCUTIFEH), FAARIFEKXK
ey (0.5-40 mg/ml) HMEFHRMESEEMHE[SEITIR 6 ADNA, H
Ne. BERFokABRE, Ml. AAF., 21. ERF. 24. EFR25. B
CtTRREERBYMIIS, K2l B8F . 24. EFR2. BLNH, BE
7 Ames test BB RESRNBZW2. XAF. 6. HFF. 1. BFL
E19. EHTFRAXZBETH RERE FHMUDS, KM K Anes test *
ErTERRERAZHNL. KAFEHEMINS,

 E ALKl KATF. 2. EEF. 24.EF . H1 4 ¥ N #mMUDSZ
£H, EEEF10 ug/al ZARTFHS-10 ng/nl ZERFHMIDS 24
AEERFTARL £ 8 N00 HMUNSZHN, BRENEEREFH I3H]TdR
BEAGREINAZHERSES VE, StHGEEETHENUSZEAREER
NeoE £ HEARA, %%ﬁ?ﬁiﬁ%ﬁﬂ&iﬁmunszgtﬁtbﬁﬁ{f%ﬁﬁ,LE
BWEEHEANER, Eﬁﬁ%ZﬁE&%ﬁﬂﬁ&#ﬁ@@Xﬂﬁ&%?Klﬁ,ﬁ
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EFREZ2EBRERBTFAREE-—RB. B5, SR FH [30)TdRH A & I DNA
ERA VEHZHAARLKEBEERE, W10 ng/n]l ERFREBUUR
K& s [3E]TdRAE A S M DNAZ 4 /1, BCEEF AN B Y (3] TdREE A
INEAFTBZREBTHINBE. 0B —-Fr, BENXZ2OREEE#
BMEOXZHEEY [SHITIR BFADNA ZHEAE, W10 ng/nl EEFEE
[BEITARGF N BINATHFAEH R RELR, BEBRFEHE 1S 2 _EH
FBEKRRBEHEEZY. i/\ﬁa’;ﬁﬁ?ﬂﬁﬁws A 2 & fillydroxyurea
(BU) iz, ER M HU S|E (20) T EEFRIE DS2HRALBENE,
EE UDS BIM P R/ME Anes test PR AEB 2 EE R H BT LR
S pix B, RN AGERNLKRFE B ERERN 2B L T W0DsS,
FEEEREEE 5 ng/nl BECHMUDS 24H EBEI0 ng/nl BT

UDS 2fHo BI &+ WIS SY nix #ZE T, NQO B # [3H]TdR B A 4 B DNA
ZHFABE, ENQ MMUDS ZHAMBE: RS nix FETHAATF
CEBRTPRATFRIHFAMNELE.

D. BEMBRAMBRCEBRK

2 ®salamone FA(1)Z2HEH, iCRd\EEgﬁ_ﬂE%cyclophos—
phamide (100 uxg/kg) 24 PEHBEBUENRKRERNFHER, SETREAE
#®, L1000/ EME M E 50088 polychromatic erythrocytes (PCE),d
BE 34 112 B L (vicronuclei), {7 48 /B % 5 5 88 i 25 Eé_d\&
£, HERMSalanone FA(1)Z2HEYW S, WAL cyclophosphanide &
B HEE, P HES0 £ E RS Anes test % UDS assay MR B E
TRERRERAZLERE, RFAZHEAENBERBE D 2Z2LD50 2 —2%
MEEESME, DX+ —-2A BHFR, EREFTEHERBES TH
A CHREE, AREMNIMBEECZIHBERYD, BEHREAARBEEF
e HE+T—-ZB %ﬁﬁﬁg%fﬁl, EHERURBBERAERE N
CLZRE, ESHESFAERS ERMREY AR KBRS THHENE N
MNELCZHME, BRAEATRE.

FEHANFEESIEEH B P ZAnes test H UDS assay BIEBRETA
FREREBHAZINETE, X+ B BOFFILRT, REEHDEH
BERMIMELCEE, £, BB CERACZHEABA AR EREAZLI50
Z—¥HE,
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&= e}

AN BERETHEBEFATAE RARNERSZARED, HLS
BEBERACEED EBENKIEGDAnes test TR, TRREEE
HEEEEEANAR TAOMIRAEAAERRLEAN, PRFAAR
EYEBERBHAR TSN IHEASRBEARE, RTARAGLEE
TEEESESRETEEE (DOH-CD21. DOH 81-CH-0'64 B DOH 82-CN-062)
W, EHh—GER.

2 s

BYRBRALEFEFL2EMELSY (17X isoquinoline £9
B (IEERRSEN: MUESHEEZEAEY ZERBEYHAC R
®EEREEE (19), 2HEXRBRERAETELFTERTRREB A, @
B Horimoto A (15) RAEYin EA (OFAEBRBEZEFEAFTRER
BEH, BRSFLERELER, BUSCEHERETEATRREEE,
AEERHTE- NS EEFAASHMET, KARBRTRATER S
SEBS, HABEESEERLEMARERAAFA TR EABSRZ2TREUE
EESARTFA.
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- HMEHZEE

1. XA F (Hydnocarpi Semen)B XRA F #t X R F [Hydnocarpus anthelmintica
PIER. ex LANESS.JZ R BETF (799)* :

2. £ EHF (Ligustri Fructus)B3 KAE R X H [Ligustrum lucidum AITON]Z % &
BBRREE (661) . ‘

3. % F (Arctii Fructus)A % ® B X [Arctium lappa LINN.JEEZER B Z2RERE
(35)

4, FH FE (Schizandrae Fructus)z K & % B F [Schizandra chinensis
(TURCZ.) BAILL. ]2 & 2 & (685) :

5. B3+ F (Sinapis Albae Semen)#A + ¥ It # @ 5 [Brassica alba BOISS. 12 .
R EdEF (361) g

6, @ F (Kochiae Fructus) 58 £ it ¥ [Kochia scoparia (L.) SCHRAD.IZ
LERE®XT (791) . ) ~

7. &£87F (Rosae Laevigatae Fructus)3 ZE R Fl & ¥ (Rosa laevigata MICHX.]
cHERX (698) .

8, #E2F (Quisquglis Fructus)® F2FE#EF (Quisqualis indica LINN. ]
2ERRARE (769) )

9. HEETF (Meliae Toosendan Fructus)Z # §} Ji] 8 [Melia toosendan SIEB. et
ZUCC. IZ &R B RE (457)

10. fEX#E (Sterculiae Semen)Z B #H § B X #& [Sterculia scaphigera WALL. ]

, 2% BB F  (345)
11. #F £ (Thujae Orientalis Semen ) 1 Bt M #3 [Thuja orientalis LINN.1Z

mEBLT (733)

12. R F (Lycii Fructus)Z i # # 4 [Lycium chinense MILLIZE & RBRE
(600) ) .

13. E8 F (Leonuri Frucus)RA B ¥ # % & = [Leonurus sibiricus LINN. 12 &
BRE (554) ‘

14. € F (Gardeniae Fructus)a @ H & [Gardenia jasminoides ELLIS.

BERXRE (65)

var. angustifolia NAKAT] % .
% 4 (Pharbitis nil (L.) CHOISY]

e
2
15, 4 F (Pharbitidis Semen)S EEB A
THEERBT (218)
16. £ %K F (Cnidii Monnieri Fructus)® & ¥ & 4 /& (Cnidium monnieri (L.)
CUSSON] 2 & E R B R E (789)
17. 8% ¥ (Perillae Fructus)BZB B FE B ¥®%BHF (Perilla frutescens (L.)
BRITT. var. crispa (THUNB.) HAND—MAZZ.]Z%? (13)
18. 2 & F (Raphani Semen)Z + F it ¥ R @ (Raphanus sativa L. var.
hortensis BACKER]G # A S & 7 (422) .
19. % F (Cuscutae Semen) it # % % F [Cuscuta chinensis LAM. 12 & &
RBaAF (629)
20, X (Broussonetiae Fructus)?® & § £ (## )[Broussonetia papyrifera
o (L.) VENT.]JZ &R R X (649)
21. @B ¥ (Lepidii Semen)Aa + FIEH MIT R (Lepidium apetalum WILL.1Z & #

22. EK 7 (Ri?ifi éilﬁ_i)g % 5 ¥} ¥ & [Ricinus communis LINN,]Z & & % & &
23. #E¥F (Xafthitzxi,slz‘ructus )% % B # E [Xanthium strumarium LINN.]Z & #%
24, EF (Ne;.%ufbil(mgg )Semen);g ¥ 3 & & [Nelumbo nucifera GAERTN.1Z & £%
25. B4 (Pr;%ngepgg.zzéemen)% 2R NEMm 7 [Prinsepia uniflora BATAL. ]

2EERBBL (671)
26. BAF (Viticis Fructus) A EWENEEHA [Vitex rotundifolia LINN.]
2EERBFEE (49)

27. W (Canarii Frutus)? i ® & # ® [(Canarium album {(LOUR.) RAEUSCH.]
ZHREX (349) )
28. B & (Rosae Multiflorae Fructus)A ZE#H fl £ i€ B M [Rosa multiflora

THUNB.] 2 % E2 X (175)

29. K4 (Coicis Semen)A F X & ¥ I [Coix bacryma-jobi LINN.]Z & {C
(254)

. 30. X2 F (Rubi Fructus)AEA® ¥ ¥R A F [Rubus chingii HD)Z X ERR
BERX (694) ’

*ERNZHEETURE FPRREFBEAR, -8 (EX) ZAX
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*= FTEABEDZHIER:
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B®i HiExE (%)x & H MiEE (%)%
1. xR F 5.8 16, £ K F 9.8
2. k5 F 28.8 17. REF 5.1
3. &g Z 11.0 18. XEF 7.6
4. Ak F 32.3 19. B& 2 15.5
5. A3 13.8 20. £ R/ 15.6
6. i F 11.3 21, E@EF 9.7
7. &8 F 20.9 22. EEKEF 5.6
S. FE=F 18.0 23. ®EZF 9.1
9. EHF 30.1 24. P 20.7
10, BE A& 2.7 25. B 5.0 .
11. HF L 9.2 26, @ ¥ 8.1
12. IR => 64.6 27. B % 28.9
13. B F 5.2 28, B % =
14, B F 19.86 29. ¥4 10.5
15, B4 P 131 0. WaEF 15.5
*HEE (%) s (KMRYESR /I BEHER) x 100
£= mﬁ*ﬁa&’@%@mﬁﬁ%gﬁzmi
Revertants/Plate
TASS TA100
ﬁ i B kLS S e
No. ZPIEY (mg/plate) +S9 - -S9 +S9 -S9
HEE 46% 3# 31+ 3 133+ 6 130+ 5
1. XBAF 178 46 15 121 . 126
2. k5% 43 130% 354x% 667* 751%
3. &z 91 54 44 152 133
4. A F 31 28 28 126 113
5. AR F 91 62 59 145 134
6. # & F 89 94x 67% 153 117
178 44 20 - -
7. &a8F 60 45 31 132 137
8. FEZF 56 33 19 122 144
9. B F 20 68 21 139 134
10. A 370 29 13 142 171
11. HF £ 109 75 64% 162 133
12. iR F 16 59 11 150 171
13. 8 7F 192 60 20 188 168
14, £ 7 43 36 47 139 126
15. B4R 77 33 31 79 98
16. £ K F 57 81 16 180 162
17. 8§ 37 123 55 48 215 188
18, RiggF 55 84 34 175 153
19. B4 F 65 101+ 61 115 156
129 77 10 - -

T 20, B 80 78 21 185 141
21 g ¥ 64 67 69% 165 159
22. EHF 179 46 17 98 g5
23. #EZF 110 52 59 145 141
24, B F 104 ' 58 66% 136 121
25, B {= 201 105% 19 192. 153
26. @A F 58 43 39 167 153
27. B 35 49 48 147 124
28, B L 40 59 39 140 . 134
0. BETF 64 32 17 144 163
# %gg%j%m%ﬁﬁ;Z%ifs{Ei BRERT, RS BYELLARER >

5 = » .
* fﬁi%%ﬁﬁﬂkﬁﬁ%%éﬁﬁ@éﬂ



FWN FAEMRZ $¥*Mﬁ%§@ﬁﬁ§§§&2ﬂi

Revertants/Plate
TA98 TAL100
ME  —-mo-mmm-mmms=m= mmmmmmmemooeooee
No. ZEREY (ng/plate) +S9 -s9 +S9 -S89
HE4 39+ 2% 28+ 4 137+ 3 139+ 6. .
2. T BEF 43 - - 749% 856%
22 - - 354% 486%
11 - - 231° 328%
B4 - - 118+ 1 100+ 11
2. X BF 43 - - 542% 556%
22 - - 274% 343%
11 - - 172 244%*
R 39+ 2 28+ 4 - -
6. ¥ 88 89* 50 - -
44 78% 37 - -
11, ¥ £ 108 61 60* - -
54 64 31 - -
19, B & F 64 78% 33 - -
32 61 41 - -
21. BETF 64 58 56% - -
32 58 417 - -
24, &F 7 104 54 60% - -
52 59 26 - -
25. & £ 202 79% 75% - -
101 80* 50 - -
HEAE 434+ 1 26+ 2 - -
2. X HF 43 72 217% - -
22 52 7 - -
11 49 24 - -
6. W F 44 102% 52% - -
22 49 44 - -
11. ®F 54 46 42 - -
27 56 34 - -
19. B % F 32 67 42 - -
16 517 36 - -
21. ¥ F 32 60 67% - -
16 40 48 - -
24. 2 F 52 43 42 - -
286 41 24 - -
25, B L 101 86% 24 - -
51 87%* 51 - -
#ﬁﬁﬁﬂ;&ﬂi&ﬁZWﬁﬁ+gﬁﬁﬁT.ﬁ#ﬁ%ﬁﬂﬁ&ﬁﬁz
RHERETR
* REXRBFEEAR WFgEﬁmﬂ
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#FA KﬁﬁﬁZ‘Fﬁ?ﬂhﬁ&%ﬁ[3H]thym1d1ne BFAABRZL G 2¥ %

No. Ml EY BEX (mg/ml)
0.5 1 2 5 10 20 40
1. XA F 48/209 23/342
2. £ 5 F 69/101 38/52  17/62 : 2/47 2/54
3. £ E R 59/99 -18/51  19/54
4. A F 87/88 31/78 13/87
5. BRF 38/80 19/41 18/52
6. H K F 73/69 . 26/42- 23/50 3/72
7. &@F 56/70  43/56 13/87
8. #FF F 87/1217 - 60/67 20/57
9. N F 89/119 68/170 24/82
10. X il 907107 99/123  80/114  54/104
1. mF 68/68  78/87 86/123 65/102
12. EF 99/103 70/89 47/173 26/56
13. 8B 7F 59/86 27/63 13/66
14. € F 45/95 25/58 9/60
15. Z4& 3 73/66  39/97 28/65
16. K F ' 64/95  41/58 15/48
17. 8§ ¥ 70/175 62/84 29/71
18. R @FF §9/81 41/68 34/130
19. B F 91/108 41/74 18/44 6/47
20. B & 61/176 66/68  15/45
21. Eg#F 37/266 44/4868
22, EmF 44/68 70/69 24/85
23. # B F 90/92 , 31/76 28/90
24, EF 95/101 70/141  48/139
25. B {- 64/208 36/72 40/357
26. 8 F 129/123 94/113 20/60 :
27. W 75/73 63/86 51/76
29. Bl £ 82/99 74/145 687174
30. A& F 63/88 73/96 63/64 13/128 4/61

ERPDBR L EREAMEEZYHEER
HU = hydroxyurea 10 mM
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xR KBRAF.EET. ﬁ?;ﬂz NQO i# fm UDS zttst

) &E - Hydroxyurea (10 mM)
No. BEBEY ({mg/ml) dpm/dish (% control) dpm/dish (% control)
8 ERE 29356+ 3940 (100% 13) 943+ 5 (100+ 2)
NQO 1 u M 18288+ 598 ( 62+ 2 ) 2961+ 299 (399% 40)%
1. XBRF 5 10812% 8 ( 37 0 }* 1449+ 203 (195+ 27)
10 6863+ 6 { 23%x 0 )*x 2539% 207 (342+ 28)x*
21, E@ETF 2 6722+ 632 ( 23+ 2 )* . 1570% 166 (211% 22)*
5 11403+ 230 { 39+ 1 )**x 2499% 3 (336 0 )xx
10 16536% 953 ( 56+ 3 ) 3975+ 269 (535% 36)*x*
24. $ F 10 17422+ 959 { 59% 3 ) 971% 36 (131 5 )%
: 20 13979+ 820 ( 48+ 3 ) 1036+ 29 {139+ 4 )=*
HE4 48892+ 3628 (100X 7 ) 821k 66 (100+ 8 )
NQO 1 u M 26703+ 2539 ( 55 5 )* 4422+ 403 (539% 49)*x
21, EREF 2 7235+ 673 ( 15+ Y% 1800+ 110 (219% 13)*

1
5 10508+ 1797 ( 22+ 4 )* 2616+ 148 (319% 18)*x*
10 21769% 1945 ( 45% 4 )* 3843+ 528 (468% 64)*

* p<0.05, ** p<0.01, HEFZHBEALBFTEH

Zt NQO MEHEFH ([SHlthymidine BAABRRREAEZAEHA

e e e et e e e > e 2t e 8 A P ot e S = o ot T S S e e e S e s

Hydroxyurea (10 mM)

FHEY - ‘ dpm/dish (% control) dpm/dish (% control)
wma lsazer 700 (10045 )  elsx iz  ( 100£2 )
NQO 1 uM 8274+ 353 ( 62+ 3 )=* 1620+ 491 ( 264% 80 )

- mg/ml 6316+ 217 ( 47 239+ 18 )*

)* 1465+ 108 (

)* 2190+ 40 ( 357+ 7 )*x
) 4624+ 612 {( 753% 100)*x*
) 6714+ 736 (1094% 120}

1 2
2 mg/ml 7231% 431 ( 54% 3
5 mg/ml 15632% 2440 (116x 1
0 mg/ml 20%21% 3505 (154% 2
BEEBTF 1 mg/ml 4868+ 200 ( 36+ 2 )*%x 2059+ 188 ( 335% 31 )*

+ 2 mg/ml 6369+ 986 ( 47217 )* 3018+ 191 ( 492+ 31. )**
NQO 1 M 5 mg/ml 15386% 9130 (1157 ) 4725% 252 ( T770% 41 )**

* p<0.05, ** p<0.01, MBI ZHBALBRTESF
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EN ;Q;§3E¥Eé$lﬁ hydroxyurea # K T # [3H]thymidine9fXA§ii§ﬂ&EE§

Control HU 10 mM HU 20 mM
Control 6779+ 350 (1004 5 ) 5194 22 (100% 4 )  399% 12 ( 10023 )
NQO 1 uM 3245+ 114 ( 484 2 )* 1194+ 22 (230% 0 )** 997+ 79 ( 250+ 20)*
10 u M 874+ 30 ( 13+ 0 )*%x 794% 57 (153 11)%¥ 1072 1 ( 269+ 0 )*
HEZT 198564 1262 (293+ 19)** 4796+ 373 (924 72)** 4308+ 249 (1080% 62)**

HU = hydroxyurea; EHBEF =10 mg/ml; * p<0.05, *% p<0,01, ;uggl Control
B H Z 5 12 ontrol £

#F A  SS mix z?ET*?%akﬁﬁﬁ%ﬁunsz%ig

-S9 +39
No. #88Y (mg/ml) dpm/dish (% of control) dpm/dish (% of control)
M|y 304+ 17 { 100+ 86 ) 301+ 27 ( 100+ 9 )
2. X5 F 5 154+ 12 ( 51%4 ) 205+ 15 ( 68%+5 )
3. 88 F 5 188+ 29 ( 62+ 10) 165+ 11 ( 55+ 4 )
4. A%k F 10 206+ 25 ( 68+ 8 ) 160+ 2 { 53+ 1)
5. BRF 5 211+ 43 ( 70+ 14) 162+ 39 ( 54% 13)
6. W F 5 193+ 7 { 642 ) 179+ 17 ( 606 )
7. A ®F 5 237+ 52 ( 78+ 17) 219+ 12 ( 73+ 4 )
8. FEF 10 217+ 4 ( 72+ 1) 169+ 11 ( 56x 4 )
9. EH&F 10 151+ 16 ( 50%5) 189+ 30 ( 63+ 10)
10, Xl 20 ‘2441 1 ( 800 ) 268+ 32 ( 89% 11)
11, BF L. 20 349+ 27 ( 115+ 9 ) 286+ 9 ( 95+ 3 )
12. i F 10 188+ 3 ( 62%1 ) 168+ 35 ( 56+ 12)
13. 8 F 5 190+ 3 { 631 ) 149+ 24 { 50+ 8 )
14. & F 2 252+ 16 ( 835 ) 285+ 4 ( 95+1 )
15. E& F 10 144+ 5 { 472 ) 268+ 27 ( 89+ 9 )«
16. WK F 5 171+ 1 ( 56+ 0 ) 225+ 49 ( 75% 16)
17. 88 F 5 199+ 4 ( 661 ) 183+ 13 ( 61+ 4 )
HEYH 232% 10 ( 100+ 4 ) 175+ 5 { 100% 3 )
18, ®igF 10 503+ 3 { 217+ 1 ) 388+ 59 ( 222+ 34)
19. B8 7 5 173+ 5 ( 75+ 2 ) 181+ 2 ( 1031 )
20. BX . 5 170+ 10 ( 734 ) 160+ 10 ( 916 )
22. ERF 10 167+ 3 ( 72%1 ) 157+ 5 ( 90+ 3 )
23. #EF 10 199+ 11 ( 88+t5 ) 166+ 6 ( 95%3 )
26, BaF 5 159+ 28 ( 69+ 12) 147+ 12 ( 84+ 7 )
27. B ®; 20 148+ 27 { 64%12) 125+ 2 ( 71%£1)
29. EH 4 10 221+ 10 ( 95+ 4 ) 180+ 2 ( 103+ 1)
30. ®E F 5 320+ 36 ( 138+ 186) 208+ 10 ( 119+ 6 )
HE4g 125+ 14 100+ 11) 122+ 26 ( 100+ 21)
15. B4 F 10 84+ 14 ( 67+ 11) 157+ 4 ( 129+ 3 )*
R 232+ 10 ( 100+ 4 ) 1754+ 5 { 100+ 3 )
25. B { 5 3004+ 226 (1295+ 97) 3120+ 108 (1783% 62)
10 4405+ 147 (1899+ 63) 1952+ 224 (1115+ 128)*

EREBL NENCHEZEIHETEERZERET
¥ p<0.05, -S89 vs. +S9
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-S8 +S9
No. #MEY (mg/ml) 'B;;}EI;IZ;'Z}';;;ELSE3"'35;251227;—;}'ZS;ELSB'—
rmam T aw aameier (ovs 7 ) - lcest 108 (100ks )
+HU 335+ 20 ( 1006 ) 294% 13 ( 1004 )
NQO 1 M -~HU 1252+ 203 ( 53%89 ) * 1114+ 102 ( 666 )*

+HU 664+ 29 ( 198 9 )* 280+ 44 ( 85+ 15 )

1. KR F 2 -HU 2284%* 230 ( 96% 10 ) 2306% 93 (1366 )*
+HU 996+ 14 ( 297+ 4 )xx 764% 35 ( 260+ 12 )*x

10 -HU 73339+ 262 ( 141X 11 )* 2876+ 174 ( 170% 10 )**
+HU 3471x 81 (1036+ 24 )** 3711% 57 (12624 19 )*x

21. BEF 2 -HU 5710% 10 (‘ 240% 0 ) ** 6303+ 52 ( 372 3 )**
: +HU 3265+ 57 ( 975+ 17 )*x 3408% 68 (1159% 23 )**

10 -HU 11577+ 1287 ( 487x 54 )** 11030% 1213 ( 651% 72 )*x
+HU 6188+ 372 (1847£ 111)%* 6725% 594 (2287 202)**

HEH -HU 1095% 61 ( 100%£6 ) 858* 53 (10086 )

+HU 176+ 10 ( 1006 ) 160% 7 ( 1004 )
24, EF 10 -HU 1557% 23 ( 1424+ 2 )** 1526+ 98 ( 178% 11 )*
: +HU 436* 4 ( 248 2 )*x 431% 37 ( 270% 23 )=*

‘Eﬁﬂﬁﬁﬁ@@ﬂi{EZ?f;{E*‘gﬁ EEET
* p<0.05, *x p<0.01, ﬁﬁ%ﬁﬂZﬁ?ﬁ:ﬁk‘c&ﬁ%%

No BRUBEY N n N # MELCHRBRE (%)
A, HEY i0 0.7+0.2 0.14%20.04
Cyclophosphamide 100 mg/kg 24 3 34.0%11.2%% 6.80+2,23%%
48 1 25 5
1-8 HERE (A) 4.4 g/kg 48 3 0.3x0.3 0.07£0.07
1-20 H&HH(A) 3.2 g/kg 48 3 1.7+0.3% 0.33+x0.07%*
1-21 Emg (A) 19.3 g/kg 48 2 3.5%0.5%% 0.70%0.10%%
B. HEY 21 0.6+0.1 0.1220.02 )
1-8 HER W) 2.2 g/kg 48 3 1.2:0.4 0.23%0.09 (
1-20 H#HEHE(a) 3.2 g/kg 48 3 0 0 0 0 -
4.8 g/kg 48 5 0.6%0.2 0.12+0.04
1-21 Eomes (A) 19.3 g/ke 48 3 0.7x0.2 0.14+0.04
25 g/kg 48 4 - 1.7£0.8 0.3420.16%
1-21 B orss (W) 9.6 g/kg 48 3 1.5+%0.3 0.30+£0.06%*
2-2 Bz 8.5 g/kg 48 3 0.3%0.2 0.07+0.03
2-6 xE 1.2 g/keg 48 4 0.1x0.1 0.03+0.03
2-12 IR :-=1 2.5 g/kg 48 3 0.2%0.2 0.03x0.03
2~15 8 E 6.8 g/ksg 48 3 0.3x0.2 0.07£0.03
2-17 =R 3.3 g/kg 48 4 0 =0 0 +0
2-18 i 1.9 g/kg 48 3 1.0+0.3 0.20%0.06
2-27 ) 10.5 g/kg 48 3 1 9+0.3 0.38£0.06%x*
2-29 i ] 3.3 g/keg 48 2 .2%0.,6 0.2320.10
gﬁgﬁﬂs}li@@ + BHBERF; ¥ p < 0.05, ¥%* p < 0.01, REHBALE
A: 50% EMmHEEY; W: BRAKMEY
#: ﬁ%ﬁﬁﬁﬁﬁ%ﬁ%ﬂﬁﬁﬁ}%gx 500 # polychromatic erythrocytes
(PCE)VF R 2Z2NMBELCEE
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% 5% DOH82-CM-063

AEBRREHEHB VI ESTERE
FRARIR (R ZE D 3 FE

FE 25 5

GRACLL A R YT

b 23

FRREEERT AR ORBBERES  NFEWALERFREEES
B URMEBETRBLREPREIERZ®L  KEREZRE 2 0%
oo BUHHBRR  RNEKREE > ZR% UBREREREN  EENE
(BEAANSHEZRMER)  HOL-VARKEROBRAL » HRES
MAIORINZERE - ORELTI—H  REESRE—FE > ROGHE
EEAREE (10 1 g/kg) » WHRE AR RESHES, 10, 20, 40, K 60 53 & i
MfM>BROSEAR  BLSBME  UHNBEERAWLERFRES

P B EERRN A B E BB TR AT ZE R 37 °C 5 Locke’s %

WIEEIDHE  WERBER  RAWLERFEEBE - ST BE/ME L
 BMEEEREN RANAERTFIREAE - AR O RKREE
W% HERMBENLEEEERERYPERES RIES ESGIE o W
TR LB BRIRE Y » ERS FTHERZ ISR BE I - M4 PR
FEBECERERYE  EHPEEIRERE  BRETHRAEREZE
B BEBAFRERZEERY « EEERER > KROBBEZK
WHEHA%  TUBEECHBLERFRES B ZRIE o
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X X B 2

The effects of oral placenta extracts on the release of
prolactin (PRL) aﬁd thyrotropin (TSH) in vivo and in vitro were
investigated. _Eiacentas Qere collected from pregnapt rats on
gestation day 22 defatted by acetone, and then extracted by
phosphate buffer saline, pH 7.0. Male rats (i5-19 nmonths) Qere fed
with placenta extracts(PE 6.7 mg/ml/rat) once per day for 5 days
before challengl_pg with thyrotropin-releasing hormone (TRH, 10ug/kg) -

‘via jugular vein. Blood samples were collected at 0, 5, 10, 20, 40,
and- 60 min following TRH injection. The control animals were fed
with muscle extracts. In another experiment, male rats were
decapitated. The anterior pituitary glands (APs) were excised,
bisected, and incﬁbated with Locke’s solution at 37 °C for 30 min.
Concentrations of PRL and TSH in medium, AP tissue, and plasma .
samples were meésmed by radioimmunoassays. Oral PE diminishes the
basal and TRH-stimulated levels of plasma PRL, as well as the in
vitro release of pituitary PRL, but reduces the concentration of
PRL in AP tissués. The basal level of plasma TSH was not altered,
but the plasma_TSH in response to TRH was reduced by oral PE in
male rats. The in vitro release of TSH from APs was higher , but

s

the concentration of TSH in AP tissue was lower in PE than in .

control group.-Tﬁese results suggest that the placenta extracts

aﬁtenuate aging effects on the release of PRL and TSH in male rats.

o
Al

’ ﬂ\\x‘

E“&&*%#iﬁz%%«Tﬁo{& HALHER —MEE (1-3)/
B, A% ARRERL , B—WEFHE o ﬁ-ﬁf&ﬁé&f-}ws 2
«—ﬁuxfa“/z/@ T%‘@Q s 3) o K] i‘ﬁ(&ﬁ%’&iﬁ%%@iﬁ] o
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AEFEEEFT @ » RAVAE, E“ﬁﬁm%%%ﬁ%i —R¥E#H
?m§&~@%z RETEARTRE L LAZIHMM(4, 8) o TR
— B E B N IR RS E R, SRR 5 50— g
RS FREE (5,7, 9-14, 16, 17, 19, 20) ,‘Tﬁéﬁiﬁ=%§%%*ﬂza

B Al R AR A F 08 M1k o

B F R I EERREBAREZTREL , ARG H , £
WRE BB K L E , #8095 (Prolactin, PRL) B
% (18) s F Ak ML % (Thyrotropin, TSH). R F #E L , {29 kg

( S(TORE Eﬁ%‘%"ﬂ& (6) » dusr E1’ﬁ%(Lute1nlzlng Hormone, LH)Z
2 F R4 (8) , v/(??ar%—?;(Thyrotropin Releasing Hormone, TRH)#|
BKREA S, BALERLFREIEOREZRELK S, fa‘f’ﬂkﬁﬁ%
zﬁmwﬂﬁﬂk%%§um,R%T&ﬁﬁﬁﬁé,%%ﬁ%ﬁé
FEARL(18) 5 vAM 4B (Gonadotropin-Releasing Hormone, GnRH)#|
BEFERE, BB EYH, %%ﬁfﬁﬁ%i&ﬂéi@x&o$$§k%(8) °

AFRIHFRALAIS TR R A LA FRIEARE S50
TRGEEZZNRA LN RER, BETFRL O BB EERD#%
» WEBFI SRR, AEHHQFEBWI AR #b, —F @
GEE LTSS PR L3 VPN Y EE I X

WO R r

— RS ERE
i 8 Sprague-Dawley 7 ZMH » AFTREK A BE » Ao
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e, AANAREMAE » KA BAREKA HE, *HAHT
MEFLESE, TEBRFAEELFAF2AR, #é#i RuppE, BT
#% 4R BA-70°Go & A A » BEBRTARRS (1 g/15 nl) VA B
PRk, 721000 xg# 53054 » REFLBK » B K & 85 8 FBUR (Plac-
enta Extracts, PE) © BERKEEMA » Bl A IE , & 15 A6 AR (M-

uscle Extracts, ME) ©
— . EHER

‘wwﬁwﬁa\%@m,fm&au%mgﬁ#ﬁﬁaﬁwm %
—ia g o RALA ERGE (ME) » AR, oREGE AR vbﬁﬁéag |
A R — Rk BEEEAEEA NS0 ugT AELE
y fiﬁfﬂg%éy&"frlgﬂ o JENIE » 055, 10,205 40, R 607 4%
B ofn s H£ROSE » BT o, 4RF 20 g, A EHEAK
e ErRE Rl EATRBRREIREK

Z . BHETR

K E, REBTHRATYE ﬁléﬁZLocke'sﬁﬁ"gx&%é
;F"]‘B%'fg\ ’ ’&ﬁj%‘é‘& s ﬁ.ﬁiﬂﬁ‘kﬂ%iﬁ'ﬁ ’ sz?é&’igiffifﬁ&iﬁi ’ '@\'

5 —FABH R ERBRAF AT RBRREZRE -
@ R XA MR

SRR RABR TR R KGR T AT RRRFERE » 4

A ANHEEAIZH LA EEARR (18) °

BB
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A X P 2 R, HUE 4 Kt—{ERI% 54 » »Ap<0.05
5 BR% , p<0.013, 4B ¥ o

4 S

KA BBRERGEL L E SN Y

CELERFBRRGAR) RRAERAIAREAEI ng/n
> AT HE(TRE» 10 ko/kg) HM105 4 A TH E8 ng/ul , PHEE
(%&MQﬁr%ﬂ%%&%@£%ﬁ°#%%ﬁwuwwmﬁ%%%

2R E# 226 ng/nl , 45 T A E M AL 109 8T HH75 ng/nl o

IS-19RE M HE , FORMAXRE , SO L h ERflE4n
4 E10 ng/ol , & F FF R RH 10552 T 16 ng/ml, 605 45 5
13 ng/nl(E2) e D REEBFREGBEA L 0 LA FIARE L4 ng
/uls EHFHEFRSDHETERS » 1058 # 2 210 ng/ml o 0 A
B EBORIL B B A A IEAKL0, 20, K 40548 o SE L L F R K 4 0k
HREBEZERY) o

¢ CRA B ERER  BA R TROALEISREH Bk (B
3) BT RAKNWRILERZ AL RS (H4) o
S RABEEREHTRESRZ P

ESETFEAFBRA o R TREREZABE (%3 ng/nl)fo
 PHEEHRAISR RS ETELL ng/nl)H+5 8k, B RESE
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15-19 ARtk R o B TREZARMBS B4-7 ng/nl» RE DR
ERBRAERERALE (R, RENTHEEL, TREREIRAL
ORBBEEREEZEHRBELE , AXEHKI0R205 $ LR EF 2
%o |

OUBRBEERDE , BABTRALTTREIBHEEX LR
Z @tk (B7), EYREABTRAZNIZEEMNRHA REA(ES) o

LECE X HEHFNTRELELE Pldodn T EORE
ﬂ"r? (18) » FHREBFEE TR (6)o Zt\%%&iﬂ%‘%" THEELWE
| B, BRI EFRERHREFBZ LIPLEE G (18) E ARETETEEE
B AREA TR ENRAIBE o RRLERA, HibiEn
E5(EL) o PHEAAAERLFRAIAREARNLFAFBALL
PA (2204920 ng/ml , P F 4410 ng/nl s 534 %2 ng/nl) o v
BARERME » a L EREZAREEE TR, HTBEIR
AR A (B 2) > BERES B ERM TR S RILEIHW o RUTHEY
BREE—FET, ORBEEREIE  ALBTRAERLES
BARY > BRERGGABTRATARGRLFRANS o B,
ORBEXRDZE  a R FRENEGA, 2 -HNEARAS
AR T R 3 AL R BB AT B o

SEFAVEREARTREILBE , AEAHTHEEIRMA o
FPERARTREBAIAREAF 2 FBEBREA T HL O
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BAEERY K HRA R TREZ LS AL R Y, GHAT T
REAFTHEIRM o BA, ARBERLE B , BT TRES
REACH OB EERM G T, B, 5T A% 48 4 &
FTREIBEBERY o BR, ORMBEER 41080 FRTER
KESOTRE, BFRALTARFZ R TREIRE , HAAR
FR o e BT £ 60 R B (— ) RS 2 R A 4o 18 41 & (somatostatin)
Dk, B TR TREGERBRLH WM, LR D mlE FloER
IR B B5 4 35T A0 R M TAR SRR o (= ) 54 3T 3 o 7
;‘?{){—%2{{33‘5]?5%$§(‘Metabolic Clearance éate, MCR) » Z{E B T AR
FTREBKBAE O MAL R LR @ W o , (2855 b o SIS b o

AR AR AR BT K OB EEREL D&, T
BB TR L5 05 A B i SRR SLE0RE » B9h » 3 T 2o fS
TRYRENZR ERAFELERAETRISHER, o RBE

ERE N

THERAORBEXRRL 478 %, T vA B 1B T I 52 9L 5 48
(&m&ﬁﬁm%%aﬁ,mwm%?ﬁ?ﬁ%%ﬁ& B A
KR KRR

ol - 1

ML ERFREIMFLER, 2HFHR
s TNE P o

H BERY , BEAFXEARALFFFRE

BRE, ﬁﬁ.ﬂﬁﬁiiﬂ#f’a“lﬁfﬂ(ﬁ‘i*ﬁ) , HHR T
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Figure Legend

Fig.l. The spontaneous and TRH-stimulated levels ot plasma PRL in

old (21 months) and young (3 months) male rats;
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Fig.2.

Fig.3.

Fig.4.

~Fig.5.

Fig.6.

Fig.7.

Effects of oral placenta extracts(PE) on the spoﬁtaneous and
TRH—stimuléted levels of plasma PRL in middle-aged(15-19
months) male rats. Rat placentas were defatted by acetone
before extracting by phosphate buffer saline(PBS), pPH 7.5.
Male rats were fed orally with PE(6.7 mg/ml/rat) once daily
for 5 days before challenging with TRH(10 pg/kg) via
right jugular vein. Concentration of PRL in plasma samples
was meaedred by radioimmunoassay. Control animals were fed
with muscle extracts. *%*, p<0.01 as compared with control"
animals.

Effect of PE on PRL release in vitro. 0ld male rats fed with
PE or muscle extracts were decapitated. The anterior
pituitary glandﬁéAPs) were biéected, anq incubated with
Locke’s solution at 37°C for 30 min. The tissues were
weighed. The concentration of PRL in mediunm samples was
measured gy radioimmunoassay. **, p<0.01 és compared with
control group.

Effect of PE on pituitafy.PRL. See legends to Fig. 3 for
details._*, p<0.05 as compared with control group.

The sponﬁaneous and TRH-stimulated levels of plasma TSH in

old (21 months) and young (3 months) male rats.

Effects of oral placenta extracts (PE)'on the spontaneous
and TRH-stimulated levels of plasma TSH in middle-aged(15-19
months) male rats. See 1egend to Fig. 2 forAdetails * k%
p<0.05/ and p<0.oi' as cdmpared »with control 'group,
reépecti?ely.

Effect of PE on TSH release in vitro. See legends to Fig. 3
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for details.
Fig.8. Effects of PE on pituitary TSH. See legends to Fig. 3 for

details *, p<0.05 as compared with control groups.
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amygdalin(100, 250, 500mg/kg), allantoin(5,20,50mg/kg), berberine (50, 100,
250mg/kg), betaine (5, 20, 50 mg/kg), esculin (5, 20, 50 mg/kg), ferulic acid
(100, 250, 300 mg/kg), fraxin (100, 250, mg/kg), glycyrrhizic acid(100, 250 mg
/kg), qiercetom (100, 250 mg/kg), rutin hydrate (100, 250, 500 mg/kg), safrole
(100, 250, 500 mg/kg), scoparone (50, 100 mg/kg), B -sitosterol (100, 250, 500
mg/kg) » RfrE - KREE MM - HE  EE BFEZAKEBERD G,
7.5, 10g/kg) & ; [A] ¥ LA cyclooxygenase inhibitors: diclofenac-Na (10, 50 mg/
kg), piroxicam (50, 100, 250 mg/kg), profenid (2.5, 5, 10 mg/kg); lipooxyge-
nase inhibitors: baicalin (5, 20, 50 mg/kg), caffeic acid (100, 250, 500 mg/kg);
Leukotriene B4 antagonist: dapsone (100, 250, 500 mg/kg) £ & B & {t = 1F 45
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dapsone (100, 250, 500mg/kg), esculin (50 mg/kg), blycyrrhizic acid (250 mg/
kg), piroxicam (100, 250 mg/kg), profenid (2.5, 5, 10 mg/kg), rutin hydrate
(250 mg/kg), safrole (100, 250, 500 mg/kg), scoparone (100 mg/kg), B -sitos-
terol (100, 250, 500 mg/kg) * HE /K B ZE B Y (7.5, 10 g/kg) F ¥ A -
carrageenin 5| % K H B E S AKEB R > 1 O R4S T berberine (100 mg/
kg), diclofenac-Na (25 mg/kg), piroxicam (100, 250 mg.kg), profenid (2.5, 5
mg/kg), safrole (500 mg/kg) % %} Freund’s complete adjuvant 5| % & # K K
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TITLE: Evaluation the Bioactivity of Active Principles from Chinese Drugs

Abstract

(Keywords: _Chinese Drugs, Bioactive principles, Drug Evaluation )

Traditional Chinese herbal drugs has been used for thousands of years in Chinese. It is currently still serving
one of the most important health resources, and still prescript in parallel with Western medical treatment. The
annual consumption of traditional Chinese herbs is increased tremendously, with the improvement of
relationship between mainland China and Taiwan, and the Chinese medicine is now available in National
Health Insurance Program. a :

In order to apply traditional Chinese drugs to medical care, it is vital that the government should take:
appropriate effort for their effectiveness and safety. Also, intensive support from the "National Scientific
Consulting Committee", "Department of Health, Executive Yuan", " National Science Council" and "
National Research Institute of Chinese Medicine " for the scientific and systemic investigation about this "
Experience Medication" is required. '

Of the 400 commonly-used Chinese medicinal drugs list in the " Standards of Chinese Drugs, ROC. " receive '
no mention on their toxicity characteristics. With the growth in our knowledge, modern biochemical,

physiological ,pharmacological & toxicological methods were now used to screening, evaluate and investigate

the biological activities, efficiency and efficacy of traditional Chinese herbs. Within this limited survey, this 5-

year project " Evaluation of the bioactivity of the active principles from the Chinese drugs" was proposed to

evaluate the bioactive principles of about 100 Chinese drugs. It is anticipated that these information otained

from this systemic evaluation will stimulate future efficacy identification and quality control system on

commonly used herbal medicine. ’
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INTRODUCTION

To provide further groundwork for the scientific application, the anti-inflammatory effects of the following
active principles from traditional herbal extract as "heat and toxin eliminant” for the treatment of jaundice,
edema, and chronic inflammation. The active principles undergoing evaluation are Amygdalin ( 100, 250,
500 mg/kg ), Allantoin (5, 20, 50 mg/kg ), Berberine ( 50, 100, 250 mg/kg ), Betaine (5, 20, 50 mg/kg ),
Esculin ( 5, 20, 50 mg/kg ), Ferulic acid ( 100, 250, 300 mg/kg ), Fraxin ( 100, 250 mg/kg), Glycyrrhizic
acid ( 100, 250 mg/kg ), Quercetin ( 100, 250 mg/kg ), Rutin hydrate ( 100, 250, 500 mg/kg ), Safrole ( 100,
250, 500 mg/kg ), Scoparone ( 50, 100 mg/kg ),and B-sitosterol ( 100, 250, 500 mg/kg ) and the water-
fraction extracts from Dangshen ( 5, 7.5, 10 g/kg ), Dagingye ( 5, 7.5, 10 g/kg ), Duzhong ( 5, 7.5, 10 g/kg ),
Huangqi ( 5, 7.5, 10 g/kg ), Longkui ( 5, 7.5, 10 g/kg ) and Sirsircho ( 5, 7.5, 10 g/kg ) ; while cyclooxygenase
inhibitors: Diclofenac-Na ( 10, 50 mg/kg ), Piroxicam ( 50, 100, 250 mg/kg ) and Profenid ( 2.5, 5.0, 10
mg/kg ); lipooxygenase inhibitors : Baicalin ( 5, 20, 50 mg/kg ) and Caffeic acid (100, 250, 500 mg/kg );
Leukotriene B4 antagonist and inhibits LTB4 induced lysozyme release induced lysozyme release: Dapsone (
100, 250, 500 mg/kg ), as the positive control group. All of above tested drugs was evaluated with carrageenin-
induced acute edematous response and Freund's complete adjuvant-induced chronic polyarthritis of hind-paw

in rats.

EXPERIMENTAL PROCEDURES
Determination of anti-inflammatory effect
1. Carrageenin-induced edema of the rat paw

According to the Winter ( 1962 ) 9, and Vinger (1976) 10 method, male Sprague-Dawley rats weighting
200-250 g were randomized divided into different groups. Experimental drugs or vehicle controls were
administered orally by stomach tube 1 hr before the injection of 0.1 ml of 1 % A-carrageenin ( lambda fraction,
Sigma Chem. Co ) in saling into the plantar surface of the right hind paw. The reference hindpaw volume was
measured immediately before carrageenin injection by water displacement method in a plethysmeter ( UGO
Basile Co. Model 7150 ). The volume of edema was calculated by the differences between the first
reading, and each of the following reading, i.e. 1, 2, 3, 4, and 6 hr after carrageenin injection.

2. Adjuvant-induced edematous response

According to the Neubould ( 1963 ) U and Yang ( 1988).12 method, male Sprague-Dawley rats were used
as the experimental animals. The edematous response was induced by intradermal injection of 0.1 mi of the
adjuvant ( 5 mg/ml), dead Mycobacterium butyricum ( 1 % suspension in olive oil; Difco ) in the subplantar
of the right hind-paw. Swellings in the hind-paw were measured every day with aplethysmometer.
Compounds undogoing test were disolved in aqueous suspension ( glycerin 6g , lectrol-400 112.9 g and water
10 g ) and administered orally once per day for a period of 5 days

3. Calculation and Statistics

As injection of saline alone caused a slight increase in the paw volume, all values were corrected by
subtracting the volume obtained in the contralateral saline injected paw from that of the test paw. The swelling
in paw volume was expressed as the percentage of change. The data were then statistically evaluated using

" analysis of variance ( ANOVA ) between groups and Neuman-Keuls t test. P value < 0.05 was regarded as
significant. All values are expressed as the mean and S.E. of the mean. '

— 231 —



INCREASE OF EDEMA VOLUME ( % )

INCREASE OF EDEMA VOLUME ( % )

® )\-carrageenin, s.p. " ¥ Aligntoin 2Q mg/kg, 3.¢.
T Allentoin 3 mg/«g p.o. C  Allantoin 50 mgy/ kg, 2.9.
100
S0 - ].\ r
L ® ®
80 r-
I fi*
70 L o R:*i’
60 /
50 |- / T/ /
L v
z

w0 /Z

.
30 - e
RS
20 - %/
v
104
L |
O} ! ' L { X . X 1
0 1 2 3 4 3 6
TIME AFTER INJECTION OF CARRAGEENIN ( HR )}
[ Freund's Complete Adjuvant, s.p. v. Allantoin 100 mg/kg, p.o.
¥ Allantoin 50 mg/kq, p.o.
50
40 ~ 7
BN
4
L ; V$<V
3 N
i
20 -
v
10~ .
e
0 | . ! : i |
0 1 2 3 4 5

TIME AFTER INJECTION OF ADJUVANT { DAY )

— 232 —



INCREASE OF EDEMA VOLUME ( % )

- INCREASE OF £DEMA VOLUME { % )

100

20

80

‘70

i

60

SO

® \-carrageenin, s.p.

v Baicglin 5 mg/kg. p.a.

¥ 3aicalin 20mg/kq.  p.o.

S 3Zaicalin 30 mg/kq, o0.0.

c
/—\g

g .

[ Ve
i /rj Vi >
L / T
- °
- /9

¥

.

! ! X 1 s : ) s

1 2 3 a4 s 6

TIME AFTER INJECTION OF CARRAGEENIN ( HR )

® freund's Complete Adjuvant, s.p. ¥ . Saicalin 10 mq/kg, p.o.

¥ Baicalin § mg/kq, p.o.

S0 r
v
40 - T
v T
'~ - a
F [ ] - —
30 /\.\I\$
20
10 - v
] ®
0 1 1L H ‘ i
0 1 2 3 4 5

TIME AFTER INJECTION OF ADJUVANT ( DAY )

— 233 —



INCREASE OF EDEMA VOLUME ( X )

® A-carrageenin v Amygdalin 250 mg/%g, p.o.

7  Amygdalin 100 mg/kg, p.o. O Amygdatin 500 mg/kg. p.o.

INCREASE OF EDEMA VOLUME ( % )

100 ~
90 F I /—I\ -
80 \vd —————— 2
L :/ v
: T
70 y
60 [ ]
50 -~
wl T
30
20 -
10 =/ |
o) o )

) L ! . | L | — . i ! n i
o] 1 2 3 4 S 6
‘TIME AFTER INJECTIOM OF CARRAGEENIN ( HR )

@ Freund's Complete Adjuvant, s.p. Amygdaiin 250 mg/kg, p.o.
vV  Amygdalin 100 mg/kg, p.o.
50 -
T
L /‘ v
40
T
- ?\ \
. r <
30 ‘ \-‘i =
Ve ol @
L v
20 l
10
*
O f N 1 1 - £
o 1 2 3 - 5

TIME AFTER INJECTION OF ADJUVANT ( DAY )

— 234 —



N

100

INCREASE OF EDEMA YOLUME ( % )

INCREASE ofF EDEMA VOLUME (%)

90

80

70

60

® ~carrageenin, s.p. - ¥ 3eroerhine 20
7 8erberiine 50 mg/kg, p.o. T Berbenine 5S¢ my/g, 2.6,
TN T hn

=
o 1 . ] . K . 1

40

30

20

10

1 2 3 4 5 6

TIME AFTER INJECTION OF CARRAGEENIN (HR )

® Freund's Complete Adjuvant, s.p. w Berberine 250 mq/kg, p.o.

V  Berberine 100 mq/kg, p.o.

%

mg/kg, p.o.

- i&;\
S—
IS
i ] ! ! 5‘

1 2 3 4

TIME AFTER INJECTION OF ADJUVANT ( DAY )

— 235 —



INCREASE OF EDEMA VOLUME ( % )

® i—cqrrqgeenin. s.p. - v Betgine 20 mg/kg. p.o.

¥ Betaine 5 mg/kg, p.o. 3 Betgine 50 mg/ kg, p.o.
100 -

9Q -

<o

4—\
<41 oH
O G-ted 1

80 (-

70 -

60 :

oL 2
40 -
sor 5
200 ¥
74

\
\

TIME AFTER INJECTION OF CARRAGEENIN ( HR )

@ Freund's Compiete Adjuvant, s.p. ¥ . Betaine 50 mg/kg, p.o

¥ Betaine 25 mg/kq, p.o.

INCREASE OF EDEMA VOLUME ( % )

40

30 |-
-
®
i

20

10 |-

0 1 | ! | M

Q 1 2 3 4 5

TIME AFTER INJECTION OF ADJUVANT ( DAY )

— 236 —



INCREASE OF EDEMA VOLUME (%)

INCREASE OF EDEMA VOLUME ( % )

100

- 80

S0

40

30

20

® \-corragesnin ¥ coffeic acid 250mg/kq.p.a.

vV caffeic acid lOOmtj/kg,p.o. O caffeic acid 500 mg/kq.p.o.
v I -
L}
I I
y— y
— O 3
i . t 1
4 5 6

TIME AFTER INJECTION OF CARRAGEENIN ( HR )

® Freund's Complete Adjuvant, spp. W Caffeie acid 500 mg/kg, p.o.

V  Caffeic acid 250 mq/kq, p.o.

~ .
v I
¥
T
v

Y
|
Q—
Oid4— J—

d
<4 @

L

o

w

1 2 3 4

TIME AFTER INJECTION OF ADJUVANT ( DAY )

- 237 —



INCREASE OF EDEMA VOLUME ( X )

INCREASE OF EDEMA VOLUME ( % )

® \-carrageenin ) ‘v Dapsone 250 mq/’k§, p.o.

V  Dapsone 100 mg/kq. p.o. = Dapsone 300 mg, kg, o.o.
100 ~

90

80 -

70 - T
i 1/ v— T* T
60 _T // Ve— é*
3 7
50 - v oV e
L v .
40 :- /J*/&W——EK T
30k _ !h'*/ ‘
20 - /a/
. -
L £® ¥
101,’;/
0 i 1 : ! ] N ] N ] ]
0 | 2 3 4 S 6

TIME AFTER INJECTION OF CARRAGEENIN ( HR )

® Freund's Complete Adjuvont. s.p. ¥  Dapsone 500 mg/kg, p.o.

v Dapsone 250mgq/kg, p.o.

40 ~
i @;
6’\,
®
30 - ' v é
' sé
| T
v
20 ;
10 |-
) 1 | ) |
o] 1 2 3 4 5

TIME AFTER INJECTION OF ADJUVANT ( DAY )

— 238 —



INCREASE OF EDEMA VOLUME (z)

INCREASE OF EDEMA YOLUME (%)

110
100
90
80 —.
70 |-
60

50 |~

® i—carrageenin, 3.p.

v Diclofenac 10 mg/kg, p.o.

4OH
10]0-(
< <+

TIME AFTER INJECTION OF CARRAGEENIN ( HR )

® Freund's Compiete Adjuvant, s.p. ¥ Diclofenac Na 50 mg/kq , p.o.

V' Diclofenac Na 25 mg/kg, p.o.

40 r—
| gir\i\z

20 - v\

. \\T
' 17
10 |-

3 \s
0 ' ' . . :
0 1 2 3 4 5

TIME AFTER INJECTION OF ADJUVANT ( 0aY)

— 239 —

v Dicioienac 50 mg,/kg,

G



INCREASE OF EDEMA VOLUME ( % )

® )\-carragesnin, s.p. ¥  Escuiin 20mg/kg. p.o.

v Esclin 3 mg/kg, p.o. O  Esculin 50 mg/kg, p.o.
100 ~
— T
90 i T ;/-—- .\ T
V [
80 - z
70 - ' 6\ T*
i v , T
60 |- ® F/—_________ G**
50 b
L EV
40 - e
r T/ /
30 - 9,
20r 6/5
/e
10 —/
0 ! ! . ; ) | . | ,
TIME AFTER INJECTION OF CARRAGEENIN ( HR )
@ Freund's Complete Adjuvant, s.p. ¥  Esculin 50 mg/kq, p.o.
¥ Esculin 100 mg/kg, p.o.
50 - ;
v
~ 40}
. 3 !
~ ® ; T
wi = &
3 30 ¢ M v
g . .k{;
-
=
d
2
s 20
Wt
%]
<
w
-3
2
- 10 N/
i
0 I ! . | 1 !
1 2 3 4 5

TIME AFTER INJECTION OF ADJUVANT ( DAY )

— 240 —



INCREASE OF FOEMA VOLUME ( X )

INCREASE OF EDEMA YOLUME ( % )

100

60

S0

40

30

20

10

[ ] A=carrageenin, s.p. ¥ Ferulic acid 250 mg/kg, p.o.

WV  Ferulic acid 100 mg/kg, po. o Ferulic acid 300 mg/kg; p.o.

| S R
3 4 5 6

TIME AFTER INJECTION OF CARRAGEENIN ( HR )

® Freund's Complete Adjuvant, s.p ¥  Ferulic acid 250 mg/kg. p.0.

V  Ferulic acid 100 mg/kg, p.o.

s I~

- \j\.:
"

| : 1 i ] N L i ]

1 2 3 4 5

TIME AFTER INJECTION OF ADJUVANT ( DAY ) '

— 241 —



INCREASE OF EDEMA VOLUME ( % )

INCREASE OF EDEMA VOLUME ( % )

110

100

90

L] . A\—carrageenin, s.p. v Fraxin 2350 mg/kg, p.o.

v Fraxin 100 mg/kg, p.o.

100

90

80

70

60

S0

40

30

20

10

T .
B T T f\ ;
'\
A !
[ —t 3
H | ! J
3. 4 5 6
- TIME AFTER INJECTION OF CARRAGEENIN ( HR )
® -carrageenin, s.0. ¥  Givcyrrnizic scid 250mg/kg. n.o.
< Glycyrrhizic acid lOOmg)’kg, p.c.
B T
T .\ T
L [ ] o
i ‘ I T
. I
- v f v
Vt\ T
S ol

0 1 A 3 T4 S 6

TIME AFTER INJECTION OF CARRAGEENIN ( HR )

— 242 —



INCREASE OF EDEMA VOLUME (%)

SOF

30 -

20

® Freund's Complete Adjuvant, s.p. w Glyeyrrhizic acid 250 mg/kq. p.o.

V' Glycyrrhizic acid 100 mg/kg, ‘p.o.

I

@ id—K—

’\l

4— 01—

! . 1 ! !

INCREASE OF EDEMA VOLUME % )

2 3 4 5

TIME AFTER INJECTION OF ADJUVANT { DAY )

100

9Q

80

70

60

S0

‘40

3Q

20

10

® )—carragesnin ¥ Piroxicam 100 mg/kq. o.0.

¥ Piroxicam 50 mg/kg, p.(‘). O  Piroxicam 250 mg/kg, p.o.

\

/ Wi . v
;/ zi* /D* *\ ;
r
3>
N t . ' . ! ; ! . ! . l
1. 2 3 4 5 <3

TIME AFTER INJECTION OF CARRAGEENIN ( HR )

— 243 —



INCREASE OF EDEMA VOLUME ( % )

INCREASE OF EDEMA YOLUME ( X )

40

30

20

® Freund's Complete Adiu‘vant, s.p. ¥ Piroxicam 250 mg/kg, p.o.

v Piroxicam 100 mg/kg, p.o.

\3
/r:}\g*\ —

s g
v X g*
T\
. "\$¢
=

[ 2]

v*
0 L ! I L i
Q 1 2 3 4 5
TIME AFTER INJECTION OF ADJUVANT ( DAY )
® \—carrageenin, s.p. v Profenid 3.0mg/kg, p.o.
v - Profenid 2.5mg/kg. p-o. C  Profenid i0mg/kg, p.o.
100
90 f—— 1
[ [
80
70
% - V
60 [ |

50

40

30

20

10

t . ! R { . . . t , 1

1 2 3 4 5 6

TIME AFTER INJECTION OF CARRAGEENIN ( HR )

— 244 —



INCREASE OF EDEMA VOLUME ( % )

INCREASE OF EDEMA YOLUME ( % )

40

30

20

® Freund's Complete Adjuvant, s.p. ¥ Profenid S5 mg/kg, p.o.

¥ Profenid 2.5 mg/kq, p.o.
-
o’\

I
. T =
vi\lv;

[ 2}

10 Y/
v
O I ! | i |
Q 1 2 3 4 5
TIME AFTER INJECTION OF ADJUVANT { DAY }
® )-carrageenin, s.p. v Quercetin 250 mg/kg.po.
TV Quercetin 100 mg/kg, p.o.
120 ~ Tx e
T Vﬁ‘k——————— it
e
100 — V‘*/
/.
by
' e——
e .
80 4 : /
T
60 ~ Py

IS
o

T2 3 4 5 6

TIME AFTER INJECTION OF CARRAGEENIN (HR)

— 245 —



INCREASE OF EDEMA VOLUME ( % )

INCREASE OF EDEMA VOLUME ( % )

® Freund's Complete Adjuvant, s.p. ¥  Quercetin 250 mg/kg, p.o.

V' Quercetin 100 mgq/kg, p.o.

50 r
" v \ T;.
v
4Q ; w__— \T
- T *
L ./\V\
® T
30+ ~_Y
® x
k.
20 -
v
10 |
I &
O ' N 3 ) ! ! !
0] 1 2 3 4 5
TIME AFTER INJECTION OF ADJUVANT ( DAY )
® )\-carrageenin. s.o. ¥ Rutin hydrate 250 mg/kg. p.o.
v Rutin hydrate 100mg/kg. p.o. O  Rutin hydrate 500 mg/g. p.o.’
100
90 - — ° -
P—e— 7
T=g
) a
T* ._
L
e
v
0 T ! " ! R ! N ! " | {
] 1 2 3 4 5 - <1

TIME AFTER INJECTION OF CARRAGEENIN ( HR )

— 246 —



INCREASE OF EDEMA VOLUME (%)

INCREASE OF EDEMA VOLUME ( % )

50

40

30

20

100

90

80

7Q

60

S0

40

3Q

20

® Freund's Complete Adjuvant, s.p. ¥  Rutin hydrate 500 mg/kg, p.o.

¥V Rutin hydrate 250 mg/kg, p.o.

@

' . 1 N ! : ‘ {

1 2 3 4 5

TIME AFTER INJECTION OF ADJUVANT { pay )‘u

® \-carrageenin, s.p. v >5°°¢°'°"9 50 mg/kg, p.o.

¥ Scoparone 100mg/kg, p.o.

.
B T .\ T
® [ 2
T
—i
v
i x
T__ % H
. » V\T
_ -|v-/ . \v4
B .
al
V
— v
%4
/
. ! N 1 n | | L 1 I}
1 2 3 4 5 6

TIME AFTER INJECTION OF CARRAGEENIN { HR )

— 247 —



INCREASE OF EDEMA VOLUME ( % )
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DISCUSSION

Inflammation may be described as the response of irritated or damaged tissue to an injury or an invasion by a
foreign agent. It is a mechanism in which phagocytic cells, complement and antibodies are involved. It is
caused by the release of chemical mediators from tissues and migrating cells to eliminate a foreign pathogen
and to institute a process of repair of damaged tissue. Recent evidence strongly implicated that inflammation is
a complicated response which is controlled with different classes of chemical mediators or autocoids, such as
prostaglandins, leukotrienes, serotonin, histamine, bradykinin, and more recently, platelet-activating factor,
interleukin-1 and free radicals 13,14,

Although many experimental models of inflammation are employed in the laboratory, none of the methods
provides adequate simulation of the pathophysiological events that underlied the clinical disorders. To predict
the therapeutic antiinflammatory effect of traditional herbal drugs, experiment should be made concomitantly *
on several models in vivo, which can mimic a broad spectrum of acute and chronic inflammatory reactions.

The classification of Non-steroid antiinflammatory drug ( NSAID ) based on following cellular mechanisms:

L. Cyclooxygenase Inhibitors, e.g.
Ibuprofen : selective cyclooxygenase inhibitor ( ICS0 =14.9 uM)

_ - inhibits the neutrophil dependent edema response of rabbit skin to C5a/PGE,
Indomethacin: inhibits cyclooxygenase (IC50= 0.1 uM) selectively over lipooxygenase ( IC50 > 100-uM)
Naproxen:

Piroxicam
2. Lipooxygenase Inhibitors, e. g
AA-861 : potent, selective and orally effective
Baicalein (5,6,7-trihydroxyflavone)
- selective 12-lipooxygenase inhibitor (ID50 =0.12 uM, platelet 12-LO )
- inhibits leukotriene biosynthesis ( at higher conc.) and release of Iysosomal enzymes.
- inhibits adjuvant induced arthritis
Caffeic acid ' : ‘
_ - selective inhibitor of 5-lipooxygenase ( IC50 = 3.7 uM)
CDC ( cinnamyl-3,4-dihydroxy-oc-cyanocinnamate ) -
- selective 12-lipooxygenase inhibitor (IC50=10.063, 3.33 uM & 1.89 uM for 12-, 15-, and 5-
lipooxygenase respectively ) in isolated enzyme preparations
5,6-dehydro-arachidonic acid
' - selective, irreversible inhibitor of 5-lipoxoygenase
Esculetin ( 6,7-dihydroxycoumarin )
- inhibitor of 5-lipooxygenase ( ID50 = 4uM ) and 12-lipooxygenase (ID50=2.5 uMy
- does not inhibit cyclooxygenase .
Gossypol : antispermatogenic activity
- inhibits RBL-15-lipooxygenase ( 1C50 = 0.3 uM) and 12-lipooxygenase (IC50 =0.7 uM)
- inhibits PAF and leukotriene induced guinea pig parenchyma contractions
NDGA ( Nordihydroguaiaretic acid ) :
- selective inhibitor of lipoxygenases (1€ 50=0.2, 30 and 30 uM for 5-, 12-, and 15- 1L.O
respectively ) over cyclooxygenase (IC 50 = 100 uM)
- inhibits rat epidermal and hepatic microsomal cytochrome P-450 ( ID50 = 40 uM)
3. Dual lipooxygenase and cyclooxygenase Inhibitors, eg :
Curcumin : inhibitor of 5-lipooxygenase ( IC50 =8 uM) and cyclooxygenase ( IC50=52 uM)
ETYA (5,8,11.14- eicosatetraynoic acid )
- inhibits arachidonic acid uptake
- inhibits arachidonic acid specific and nonspecific acyl-CoA synthetase
- inhibits cyclooxygenase (ID50 = 8 uM) and all lipooxygenase ( ID50 = 10, 0.3, and 0.2 uM for 5-
12- and I5-lipooxygenase respectively ) in whole cells
- inhibits PLA2 and cytochrome P-450 -
- stimulates luteinizing hormone release from cultured pituitary cells.
Meclofenamic acid
- dual 3-lipooxygenase (IC30 = 46.8 uM) and cyclooxygenase inhibitor (IC50=0.6 uM)
Phenidone ( I-phenyl-3-pyrazolidinone )
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- dual lipooxygenase ( IC50 = 24 uM) and cycloovygenase (IC50=11.8 uM) inhibitor
Others: nonspecific .
Dazoxiben: inhibit thromboxane synthetase, as anticoaggulant -
13-APA (( )13-azaprostanoic acid ) : a moderately potent, but specific TXA2 antagonist
- more selective ( 5x ) for'platelet ( human ) versus vascular (‘rat )TXA2 receptor
HPETE: inhibit prostacyclin synthetase -
Furosemide, ethocrynic acid: inhibit PGF2 ,PGE2, PGD2 = [5-OH-PG DHase ﬁlS-keto-PGs,
potentiate PGF2, PGE2 ( inhit ADH, diuretic ), PGD2 effects.
Imipramine, Xylocaine: sti 15-OH-PG DHase , antidiuretic effect.
4. Eicosanoid Receptor Antagonist, e.g.
14,15-dehydro- leukotriene B4 : LTB4 antagonist
- inhibits LTB4 induced lysozyme release (1C50 = 1 uM )
Dapsone : antibacterial agent
- Leukotriene B4 antagonist
- inhibits LTB4 induced lysozyme release ( IC50 = 160 uM )
ICI-198,615
- a potent and selective leukotriene D4 antagonist, Ki = 0.3 nM
- competively inhibits LTD4 induced contractions in guinea pig trachea and human bronchi
- binds to guinea pig cardiac ventricular membranes with high affinity.
LY 171,883
- selective, orally active leukotriene D4 antagonist, Ki = 0.63 uM
Acivicin ( AT-125, U-42,126 ) : potent anti-tumor and anti-leishmania agent
- irreversible inhibitor of r-glutamy transpeptidase ( IDS0 = 0.54 mM )
- inhibits the enzymatic conversion of LTC4 to LTD4
5. Others antiinflammatory agent, .g.
Anthralin (1,8-dihydroxyanthrone) : widely used as anti-psoriatic drug.
- inhibits leukotriene biosynthesis and LTB, w-oxidation

Auranofin : widely used anti-arthritic drug
- inhibit various leukocyte activation pathways at multiple sites.
- inhibits mediator release from human basophils, pulmonary mast cells and
macrophages.
- inhibits 5-lipoxygenase in human neurtrophils.
Cromoglycate : partially but significantly inhibits the effects of LDD4 on pulmonary airway resistance.
- mast cell stabilizer
- reduces mediators induced plasma leakage.
Ebselen ( 2-phenyl-1,2-benzisoselenazol-3(2H)-one) : novel selenium-containing antiinflammatory agent
- inhibits S-lipooxygenase, cyclooxygenase, NADPH oxidase, and protein Kinase C.
- potent antioxidant ‘
- possesses a unique glutathion peroxidase-like activity
Gentisic acid : aspirin metabolite
- inhibits PMNL aggfegation and superoxide anion release
Oxatomide : clinically useful anti-allergic drug
- supresses PAF induced bronchoconstriction in the guinea pig
- inhibits the release and actions of leukotrienes and other mediators

The carrageenin-induced edema assay is useful in detecting and evaluating nonsteroidal and steroidal
antiinflammatory drugs. There is a good qualitative correlation between the inhibitory activity of edema and
inhibition of prostaglandin formation either by blocking the liberation of arachidonic acid from phospholipids
via inhibition of phospholipase A2 activity ( e.g.corticosteroids ) or by blocking the arachidonic acid cyclo-
oxygenase reaction ( e.g. aspirin ) *°. Carrageenin induces an inflammatory reaction in two different phases.

- The initial phase, which occurs between 0- 2.5 hr after injection, is attributed to the actions of histamine,
serotonin, and bradykinin on vascular permeability 10 The edema volume reaches thereafter its maximum
approximately 3 hr post-treatment and begins to decline, The late phase, which is a compiement-dependent
reaction, is shown to be a result of over production of prostaglandins in tissues

Adjuvant-induced edematous response or polyarthritis is the most freguemly used chronic inflammatory model
and is extensively used in rats by pathologists and pharmacologists Since Freund's complete adjuvant-
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induced edematous formation produces a local inflammatory swelling which reaches its maximal response
during 4 - 5 days, it seems that bacterial peptidoglycan, muramyl dipeptide are responsible for its induction,
Since bacterial adjuvant is a complex in composition and the immune response is a multi-stage process of
intercellular co-operation, the mechanism is still unknown, At least 3 different pathways are involved:;

immunogenic, adjuvant and granulomagenic effect!”.

Berberine ,one of the bioactive alkaloids from Huanglian ( Rhizoma Coptidis ), is the dry rhizome of Coptis
Chinensis Franch., C. deltoidea C.Y. Cheng et Hsiao, or C. Teetoides C.Y. Cheng ( Ranunculaceae), which is
one of the most well known and widely used herbs in traditional Chinese medicine. It is used as a :
bacteriostatic, antipyretic. From our results, Berberine administered p.0. to rats at dosees of 50, 100 & 250
mg/kg potentiated and did not exert any significant attenuatation of the edematous response during 2-4 hr
after carrageenin-induced acute inflammation. However, using complete Freund's adjuvant as a model for
chronic polyarthritis, single daily dose of Berberine ( 100, & 250 mg/kg, p.o. )continuous for 5 days supressed
the inflammatory response during 3-5 days (ANOVA p> 0.05 ). But this inhibition is not statistical significant
using Neuman Keuls' t test comparing with blank control..

Baicalin, one of the bioactive principlé from Hungqin, ( Radix Scutellariae ), is the dry roots of Scutellaria
baicalensis Georgi (Lamiaceae) is a flavone aglycone. In isolated tracheal muscle from guinea pgs as model,
baicalin showed antihistamineic, anticholinergic, and papaverine-like activity. In mice, it inhibit HAC-induced
vascular permeability. In rat, it reduce acute paw edema in rats induced by compound 48/80, it also supressed
development of secondary lesion in adjuvant-induced arthritis in rats. From our resulits, baicalin (5, 20 mg/kg,
p.o.) significant suppressed the carrageenin-induced acute edematous response at late phase ( 4-6 hr ), while
in the contrast, potentiated the edematous response in early phase ( 0-2 hr ). At higher dose (50 mg/kg, p.o.)
of Baicalin, all stages of hind-paw edema were more severe than the control. These results were also
demonstrated that baicalin ( 5, 10 mg/kg daily dose continuous for 5 days; p.o. ) did not significantly
attenuated the edematous effects in Freund's complete adjuvant- induced chronic polyarthritis (ANOVA, p >~
0.05 ). These finding lead to the suggestion that baicalin - a specific cyclooxygenase inhibitor-, at higher
dose, may cause a change of cellular activity, presumably an increase in the neutrophil phagocytosis and

mobilization.

Dapsone, a leukotriene B4 antagonist and inhibits LTB4 induced lysozyme release , at the dose of 100,250,
500 mg/kg administered p.o., significantly and dose-dependently attenuated the hind-paw edema both at early
and late phases induced by carrageenin. The antiinflammatory potency of dapsone ( 500 mg/kg ) is about the
same as profenid ( 10 mg, p.o. ). However, Dapsone (250 & 500 mg/kg, daily dose continuous for 5 days; p.o.
) did not significantly ( ANOVA and Neuman Keuls' t test p>0.05 ) exerted anti-inflammatory activities in
compiete Freund's adjuvant as a model for chronic polyarthritis.

Cyclooxygenase inhibitors Piroxicam (50, 100, 250 mg/kg ) and Profenid ( 2.5, 5.0, 10 mg/kg ) administered
n.0., significantly and dose-dependently attenuated the hind-paw edema both at early and late phases induced
-Jy carrageenin ( ANOVA and Neuman-Keuls' t test p <0.05). Using complete Freund's adjuvant as a model
for chronic polyarthritis, single daily dose of Profenid (2.5 and 5 mg/kg, p.o. continuous for 5 days ) also
significantly supressed the hind-paw inflammatory response.

In conclusion, the cyclooxygenase inhibitory and/or leukotriene B4 antogonist effects are essential for the
supression the acute inflammation caused by carrageenin. Histological varification need further investigated.
Chinese herbal medicines contain many potential anti-inflammatory agents and may be considered as an
alternative for indomethacin or hydrocortisone. The exact mechanisms for its anti-inflammatory activity await

wrther investigation.
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BIE : 0,4, 12, 24/NEEFIB, 5, TR o
. CFU-GMA& Hl -
FA LI 2 GM-CSF o HIEBENIER A B M - LlSoft
agar%iﬁr% fiClonal culfure > DL rGM- CSFE 5 14 ¥t

B » #£Colony formationZ ST B K HI EM¢ -CM/ TL- CMH 2
GM-CSFZ & 1% -
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8. ELISAR HI :
FALLHIEPS-GIRTE B BF RE 2 M B TLHY HH Bl 8 55 43 W »
BWHEEIL-18 » INF- o FZIFN-7 o RIS EZ HES LIEIA
RKit#1F o IL-13 Kitf2 B Cistron biot., TNF- o FIIFN-
B B Genzyme o '

(ZVHREER
1. BZ %W (PS-G) Z 3B -
BEXEMBTECSWERELE SR ABRERZ
REvCik > PS-GEEI WS BE : AREBERAEMTF B
B % - B HE R MG E 6 (Fractions) - AIE1 B
R BUEERY (ps) BEEE > BoEH 0t BEHE - W
HBUME (SHE)BE  MTHSKEY - HFraction
CTHhEEESRIELE RO RE S E AR BUE S H

2. BZ LI (PS-G) M 53 WAGM-CSFZ B 4
EMHIAE (Mo )2 GM-CSFRY LR A2 — » T GM-CSF
AIBE BRI BGE M HA M (progeritor cells) AL LK
IR AR R IR B A ER Dh B 2 MEBE - % 1B R A
BZZpPS-G (BETP-IKGL-1)¥EREMP 5 W GM-CSFZ
TER - BURFEER » BB oM HEBIE/ D WGM-CSFZ 5 7 8
55 » TARRPS-GZ FI BB GM-CSFZ 43 WA IE IR 7 » Bt
FEIPS-G HIEE —EMF (H2) » MBS 800y g/ml
IKf » colonies W EBEZEER HE - 1EMd Z GM-CSF4 X B)
NEE  BERWEAZES B sKEINEIE » g
R 2 T B (BB ) o |
3. BZ LW (PS-G) HIMo FWIL-18 2 554
EMMEIL- 18 2 FEERMME - IL-1E—(AAESF
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SEONENMMEE M CREFAGU RE MBI EE
A BEE S WIL-1 BYIHEN - RE BN BEETR » M

GERRIL-18 SEHEHBEERI2-24/ N2 » 72/8NKE DA
HBEVZEW T (B -HERERERE » & ABEZrs-¢H
Mo £ IL-1B8Z1Ef » H CMBELEE 24nhEB% - &
BeHRETPHEERE 3 AR FHRBEAMAS weg/ml
ZLPS (Mo ZHE¥EFEAY) FRMEBREMBEHE - H
B AR » HREHMG FWHPEZIL-18 (<1500pg/ml) ;

50-200( g/ml ZPS-G HI# Mo » HFHIL-18 24 KHEE
T+ ; T 400-800 1 g/ml ZPS-G» EAIWIEA L BEE .
PS-GHH 50 F 8001 g/ml » HATFI W E R ZIL-18 BB ]k
2 AR o 400-800 4 g/ml ZPS-GAT5I# ZIL-18 B FH >

SRR 160%F172% 5 7F 800k g/mllF » IL-1B Z KT E
Elhsug/ml LPSETHI B E R & (B 3) -

4. BZHHE (PS-C) HM D WINF-a Z B, -

BRiL-18 4% » BEEAIH (M) FRE2TNF-a L EE4E K
fip - fEEMMMREES, INF-o EEEBEELEE
E{EF - M@ 4> iWmonokines WYBHREEE H » W LI HH K
TNF-a < BN EBRFRE » HE12nAEAMNZEBEE > 240k &
AW > BEHEM-SCFZAE KB I BB K ZANF - PS-G
¥ MO ER TNF-aZHE > HEBEREELE4 HEX
BIFTR » Mp ZTINF- o & A H PS-GHI| 8By [ FE 1B &2 BUat -
/N B (50 g/ml) Z PS-G » H FT#I 8 W 4E B 2 TNF- o Bl
EWHE (HBH)Z 2% > Trs-cZ B B AHs503E F 8001 g/ml
» M¢p ZTINF-a WELHESWEZIEE » EFBEZIEM
BIBL 5 - M 400 1 g/ml1PS-G FIE THIMD HTINF- o & 53 Wb
BRI s~ 4fF (Bl 4) -

5. B % HE (PS-G) B TLA W TNN-» 258 -
IFN-7 2 RAIMEEEST MHEAM (TL) KNE 1A

— 262 —



o IFN-7 FEREHET MM ERERE F AU EEEAE -
HiM @ # 4 monokines [H » FRZTHIMENBEEESZ S
WD > WIFN-7 » E2 pg/mlE (R32) - EPS-cHlEy -
th - TLZIFN- v Z &K BB F » H IR 98 50 B 5 45 1 B 1%
4001 g/ml ZPS-G FTHFITEE 4 2 IFN-7 B figE |
220 pg/ml) » HHFZ IFN-~ #H % PR (BFR)HZ 1104
(F2) o ?iﬁLlLEEE%f%B]B@#&iZEﬁEHE% » 4001 g/ml
Z PS-GW] i B F% B B (Optimal) ] B 3% = Bl & -

( m) BE@ o
B ( Ganoderma Lucidun ) £REMEBF R ARR» 5
BEREZE NI CRE 2B -BEAESEALAY
 BEZHE AFZRERG ARRORNEEE  MAHE
MTERE SRV RYE - BEEREFER  BEBTORE
AT SHE AT ERBRAREEZSWE - M1 PSK, Cluosn
. BEHISK OAKEBABDA-LHS EWRT
FAERE  HERBEELCRGEUESLSE LR HAY
R TBENE A SR NP 08 B B B A
ARRELLEC S B EBREZSE ( PS-C) 5 BY
FALEY g MM (Mp ) /B Target cells » Fi% PS-K % Mp £ &
ERENAAEEAGEAFENANLEZ S BAREE - &
MO FRBH > PS-CH NP BRTNF-a , IL-16 f1 -CSF %%
HEMRBEMER (F1 , B1) oMacrophages 5% TNF-a Fu IL-
16 & FEMAEEZEH (2 — 4R ) (ata rot shom) T 5
BOM-CSF RIS %2585 REE 85 o we LES5ME (25
PIFMARBFRE » B2 BB L 400 — 800 pg/ml B 5
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W o BEAWEHPSCHRUMNBEELMAWE o PS-G REMS
S TNF-q , TL-1 51 GM-CSF 3 21 & 5 1 400 pxg/ml B & o 8
ME ( PS-G) Tz NF-a R IL- 1 AR/ HWE% 3 pg/ml
PS (B AZM ELEE) FAMEES (B RE3) o

AR AT EANEEAMAEE 2 xRBEZSWASY
EREAENRALOYEZDH - BABA IL- 1R TEEEX
HEEBESEN/ NABNHER 2. A XTAMERE M8
ABEEHEREERR TN R IFNs > ME-E8EYE
%ﬁ%%ﬁ%@ﬁ%é%%i%ﬁﬁﬁ B4t s IL-1 MAfE
B CD, THMBMEIL-2 2450 > BT IRE LAK Jf 2 &5
, TILAK SR TR M6 4 BEESERLAREN R BN
B . TR PS-CRBMM G —FEEEHEBELL
RTNF-a AR H—FEXEREL YA RERELESY
SR BE T 0 B0 IFN-y | IL-2 , LAK MIM% - RTHR—B
HERE A BN S B (Network ) 8% « BRBENHAR
B s f£ i — PilE & network s 73 F IL-4 H Iﬁ-s IL-'8. fy 2
Bio %= H R EEMEEE ﬁGJTmammﬁzﬁng
BRE o

PS-Gz S —FEYRRRABMEED ( Myelopoiesis )
ThaE + 5 2 A AWK MY A GM-CSF A IL-1 FIE A » B &
GM-CSF 75 & Myelopoiesis f = B ji & I F ( Growth factor )
7 G 88 4 % T LS R A 45 5 31 2 88 98 B 4 (B 3 CFU-GM . 2
BENENEANRREZEA S CHACRBRARABERZ
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FHNRE UWARBELEBREENSG  BEREEEMmMHEE » B IE
FRBED  EERBRBEFAGLANEE  # MU RKEAL
 AEMAERK IL- 1 EENED ERAAEERER ) WL
R B CSF g 4 R ( 0 # Macrophages, Endothelium cells
A Fibroblasts ) 4 G-/GM-CSF,ff i 4 o = # 18 67 & m Z gEe
LU ENNR O F T EHPS-CHNEEEEENEE &
RAVNERE BE ) NEREENES TSR FEEER
?‘é‘%#ﬂﬂﬁ*ﬁﬁﬁf’?% o A » Kﬁ%z&ﬁ%ﬁ%%%ﬁ%ﬂ
RRAEBREFN—EBEABENEEREY -

(A) HRBES -

| BETEBSBEIZNE  EDPZIBHEFSES @ & EL
EMEREEE S O HSEN RS RN BE S 6
(PS-G)

2. PS-GHEWMEE (Mo) K E£EThHREH 85 B oy F 8 1E
FA > A EMeZ BB E (Monokines) Z 57 WERF
BZ#FF > BIETINF-0 IL-1B " RGM-CSF& -

3.PS-GARA R B TWHEMI S WIFN-y - F£400-
800pg/mIBYMEET » IFN-yZER & BRI ¥ K&k ZH
WEMHZEZEERE - |

4. PS-GH RIFMIZShEERET HEWMRILIER - %5
FEEMBEERER/ SWEZRA - PS-CZRHEFH
BER400png/ml -

5.PS-GRIAMNMBMBREFIENE YW ELIGEIER
% RMEMEM > FIHIHIER - Bt > PS-GIER
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BERY |
Lt PS-C oMM : I (BAAHN—18)SLBEELNH o
I (RBU-—19 ) BELERBERD o

B2 : MHEZHM L SME ( GL-1 A TP-1 ) % 78 E i @
B £ GM-CSF 2 [ % o it BE 4 7% CSF 2 ¥ ¥ ; 4 i /8 /5 DS

“ G T

C |

B3 :PS-CHEWMMESIL-18 > & %°ﬁ@@ﬁnqﬁz
ER MEERBRBY L BE - OBk EN M Mg ; ms
P&GM%ZM¢,mﬁH€ﬂﬁZM¢°

& 4. : PS- G%‘E MM EE A TNF-a 2 B 88 o ft JE B R TNF-a =

Ef BEERNMYZBE - OBSKEHN Y M6 ; o
PS-G B2 Mp ; wm S LPS i (= Mg o
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Table 1. Effect of PSG on CSA Production by Human Macrophages

‘Concentration No. of GM Colonies/Clusters
of PSG(pg/ml) Gl-1  GL-2 TP-1  TP-2
0 20/137
50 25/91 21/93 25/121 20/111
100 32/99  29/109 31/124 31/126
200 35/81 36/78 ' 30/137- 34/92-
400 37/86  40/82 32/126 33/87

800 45/77 41/101  42/87  37/104

The polysaccharide (PS) from two strains of Ganoderma Lucida
( GL and TP ) was used at various concentrations (50-800 ug/

ml ) to induce the production of CSA by human macrophages.
GL-1/TP-1 was the fraction of pure polysaccharide and 6L-2/
TP-2 was polysaccharide combined with protein. The'activify
of CSA was assessed using a method of CFU-GM assay.

Results were expressed as mean number of colonies/clusters

per 1x105 bone marrow cells.
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Table 2. :
Effect of PS-G(GL-1) on the Production of IFN-¥
by Human Péripheral Lymphocytes

PS-G IFN-p Indes®
(ng/ml) : (pg/ml) _

Untreated Control 2 0.1 ' 1

50 ' 16 + 2.0 8

100 58 £ 5.2 29

200 102 £ 12.4 51

400 : 220 + 26.2 110

+

800 212 + 24.6 106

*Index = Experimental group/Untreated ¢ontrol.

Normal human T lymphocytes were incubated at 5x105/ml with or’
without various concentrations(50-800 ug/ml) of PS-G at 37°C
for 24 hrs. Conditioned media were then collected for assay of
IFN-V using an EIA kit.
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Fig. 1. Fractionation of Polysaccharide(PS) from Ganoderma Lucidum
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Fig. 2 Effect of PS-G(GL-1 & TP-1) on the Production of
Granulocyte-Macrophage(GM)-CSF by Human Macrophage.
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% 5% DOH82-CM-066

AHMERERHLBHER
RN 273 %6

HRE FRE

BlREMEE BEHAT

1 =

hERHRER -G BHRSFEMERES THEF. R
ERZEME NI CEHEE FRE > FAHEMEEHYE BN RIF P %S
i — BB

8B — FE & M B8 T Z Geniposide ( ZREFH ) (T in vitro/in vivo
5387 BNLLEEBR R AR B & <~ geniposide 8 » BUIF » BH E S Y ES
RBIAEEBER  MUNHEBEISRZERATERRENG THME
H Z cytochrome P450 S {LBER » IRENIG T MBI R 216 {b » {2 genipo-
side 7% % T B R B B R (glutathione S-transferase) Z EfH » (EW R
WEBRBEERIAC2EANFHEBSERBIZIERA LT K -

BB NRHEREEMBENF RS CREETON  SBLEEN
50 % Z B8 / K REE » T # B partition BITFE4E » 90 % EHEEE/ Kk » FT R
kokig 4 EE s> > TR © 55 LU Benxo(a)pyrene (BaP) 5 % > #ll & 28 8 fig
oW BRUAEABHE TG BaP IFECREBIER > MEAEHEHEW
MEER  BHOW%FE/KBFHSH_EMYE » A% FE K rhamnoc-
itrin.

BRACEVANGHHEREREBARE BADNEFETRAKREGE
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ABSTRACT

Chinese herbal medicine is part of the Chinese culture. Some herbal
medicines have been claimed to have so called "hepatoprotective" effects
but lacks strong scientific basis. This study is then designed to assess the
effects of "hepatoproteétive" herbs by a series of in vitro and in vivo
studies.

In the first year, we have analyzed 2 different herbs. The first one is
Zhi-Zi. We gavaged SD rats with geniposide, the major ingredient of Zhi-
Zi, at 10 mg/kg/day. Following 3-day treatment, we sacrificed the rats,
prepared hepatic subcellular fractions, and made analysis. Geniposide
treatment induced hepatic glutathione S-transferase activity (GST),
inhibited ethoxyresourfan O-deethylase (EROD), methoxycoumarin O-
deethylase (MOCD) and NADPH cytochrome c reductase activities in rats.
By using microsomal pellet and cytosol from geniposide treated rats in the
aflatoxin B1-induced S. typhimurium TA98 mutagenicity test, we have
attributed the protective effect of geniposide to the inhibtion of phase I
enzyme activities.

We also studied Rhamnus heterophylla Oliv., which has been widely
used in mainland China to treat hepatitis. We extracted R heterophylla
Oliv. with 50% EtOH/H20 and then pgrtitioned into n-hexane, 90%
MeOH/H20, n-BuOH and HO four fractions. All four fracitons inhibited
benzo(a)pyrene (BaP)-induced mutagenicity dose-dependently in S.
typhimurium TA98. The n-hexane and 90% MeOH/HO fractions showed
greater inhibition than the other two fractions. We isolated and identified
emodin and rhamnocitrin from 90% MeOH/H20 fraction. Emodin
inhibited BaP-induced matagenicity in TA98 dose-denpendently. This
inhibition effect has been linked to its inhibition of arylhydrocarbon
hydroxylase (AHH) activity.

Therefore, by using in vitro and in vitro/in vivo studies, we have been
able to identifing "hepatoprotective” herbs and studying there underlying
~ "hepatoprotective" mechanisms.
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1LH S ¢

FR2EIBEARERZER, MAFA (LB, RmEY) BIF
EHEERZIEEEY H?E%T&E?éﬁ&?ﬁ&’c}]&%%, HEZ2HiE (b
L3N ﬁ:&_‘:) BRBEEHERE, Pﬁﬂ%ﬁ%ﬁ?ﬁﬁi&Zﬁ%%—EEZﬁﬁgo

—REARBEEARTAZ BB ERESE, RSN, THERTE
M zBEH, HEEMBILE—-RBYHITERATR. HERFTH L BB R
EEBYHBRS, LHE SEFRAR NCD R B-AEEF, BEEMHSH
P LB By (chemopreventive agents), HWHEYE T2 H
EYPHEd, EMLMER2 R, SEtETEHRA, B?"ﬁﬁﬁfﬁﬁ-ﬁ
Zﬁ%ﬁﬁﬁﬂﬁ A 8% oltipraz % (1),

EY P B SR E R RN EREY 2SR NER
B, B BB LRI EE (chemoprevention), I {5 8 1 &1 4= &
ZEE () R

() MUESMEERYREE2 2. B2 ESMIES Phase 1 B
Phase T BEZEIEHEMIEH 2 Mo Phase | B (M1fn OH f fj) 1%
2B R B 2 A R D LS, 1 R R
ERHMEF2E M. Phase IBEEH2ASHE PR SIEYTH
MRz EETHEY, AMBEELS ERE2HE, B4
Glutathione (GSH) 2 A BFEH HAIBH 2 o BT o 4T B
(crocetin) 2 RIF/FA (3) RAK % (Emodin) 2§58 & 5 - (4) %
BitH.

(&) BEi{Z# (Promotion) ‘{’Fﬁ {EHEFF BIE i B #E 8 (Initiafion)
BRBEEHEZ -8R, ALY MH MM =M
(mitogenesis), 1 : 4 fthéy A, tamoxifen %5 B 5
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(W) ##lize# % Promotion H3FRE (F) R (Z) ZfFH.
MR E S b E A SRR NEE, MABRDBEZEA
- BHIER—EHTERTEMRIZHEEY 100 8% ), T
REZERZEE. |

hEZERE-EEBRES, %’Z&“ﬁ“%%f&&ﬂ%ﬁZﬁﬁ%éﬁ%ﬁE, B
RIERTERTEN. ERERPEHR, iﬁ%ﬁ%ﬁﬁ’ﬂ%ﬂi‘%@#@, —EHFE
HRGET (F) MERSHER (2) MREERR (R) MHEE R E1E
ERZRAS, ﬁﬁﬁié”riﬂ’éﬁ%%ﬂ%%ﬁﬁ?ﬁ?ﬁ%ﬂﬁ%ﬂﬁﬁﬁ(h%ﬁ%Hfﬁ

(LE () (2) (W) ) 2HERM

2. MBI G ¢
- |
#Z 53% (Rhamnus heterophylla Oliv.) (8 R #i{t 2 geniposide ¥
HIGHNER, EEVRAAEINRELS. BRPFTAZERN, T
¥ BI1, benzo(a)pyrene(BaP) ¥ Sigma (St. Louis) AT 18, ERFA
AzRAEERNEEER Mek KEME. B

He# Sprague-Dawley (SD) AKE (3200 ) BEBUHEERGEYH |
D, Salmonella typhimurium TA98 EifEHImk S @4 BEEYRBITE
B AT,

TRz B

1Kg KRR, R, WA 10 & 50% ZEABRBEZE, &
GBI, @S 53 g DM, IR EE K partition 2 7 & 5
BEDE (F1), 90% HE/ K (F2), ETE (F3) BA (F4) ML (H
—) o F2 BRI Silica gel ZRE@B S, KIEH T2 B EH
B E, Bl TLC4t, FIF HPLC B4, B NMR, Mass {F
EHEE,
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HRERERMHEMFH -

& Ames ¥t 1975 F£3FR 25K (6) R EE m BaP s H B
#EH S. typhimurium TA98 H®&ES, Ebn)\,% Aroclor 1254 3 1¥E33
ZHEIF SO RAMBEZRRNE, ENEREHE, RYHAKEERER
Hehgh AR K, EOMAPSRRERSEIREABERED, IRE
R RS T H 2= H Bl 5 BaP 2 HRE{EH. |

MK BE R cytosol 25 B :

WEF, MTH%E 4CTFH#IT, Bl 1.15% KCl = R , 10,000 g
BED 20 o, M EERBELL 100,000 g 8D 1 /NBE, F&E 2 pellet B
WkIHE, L% cytosolo MUBIBSEIER 70 CokiE, M cytosol HIZE
ST o |

BTGB

MBI B cytochrome P450 Z &I Omura % Sato X5 L8l E
(7), Aryl hydrocarbon hydroxylase (AHH) (8), Ethoxyresourfan O-
deethylase (EROD) (9), Methoxyc'oumarin O-deethylase (MOC_D)
(10), NADPH Cytochrome C ,reductase (11), glutathione S-
transferase (12), HI4y 7 BLEHE 275 K BI% o

ﬁ?ﬂ%—tﬁ%Ziﬁ?’!Iﬂl—*ﬁ?o 90% B &2 / K Ik 8B 27 KE 4R 4 ot 4L 15 F
ToE&WE, & NMR & Mass BEHBAXEE (Emodin) %

rhamnocitrin, ._ °

m&%%%mww,ﬁﬁ&%m@%ﬁﬁ%Bﬂ%&%ﬁﬁﬁ%ﬁﬁ,
A, MAZRMBEG. RPNESKSSRERENMAER, % 150
ug/plate T, B 80% b9iMHIIE 5 90% W B2/ AEBLHEARZ ,
600 ug/plate TR 79% HMIHIAEA s MET B RAEE=2 5 1 15
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Boho ETEH4TE 2000 ug/plate B, BA 60% MBI ER, K IH &
B4 RU7E 2000 ug/plate B, H 69.5% 9% EA (Fig. 3)o

MR BT E SRR 90% B / k=854 R RmE fEF ,
RS R R R TR IR ? RE T E S B
S, $EFIRIE I BaP fE IR M BT, & BB EE 0 8 R
BOMTE T, BRREEE T, RTS8 R R
BIPEFT, 3 9E B R A M AR (Fig. 4)o

ALY BaP A A HRBOMEER, £ 100 ug/plate T, BH
 80% fyME R, THETE S, 12.5, 25, 50, 100 ug/plate T, S 3EAIE
BB, AEENANMET, EEHURELEEEHHE, =
FAEEWAG BaP e, SIEmR S B EESEER.

AEEHRRESEEMARE AL WER, REWEHER, &
100ug/ml T, B 54% WM& (Fig. 5)o

TEEFZ geniposide /51, HBEE & geniposide KiF Ik 71 B K

i HlE ¥ cytochrome P450 Z & (B6), ¥ & t8 & 10mg/kg/day
geniposide =K, FilEME P450 2 BB 2mg/kg/day ZRIMWK, miH
cytochrome P450-dependent B¥¥%i&#:, 1 EROD (Ethoxyresourfan O-
deethylase), MOCD (methoxycoumarin O-deethylase) ;%Fﬁﬂﬂi}{f%ﬁﬁlﬁ
K (87, 8) B4+, NADPH cytochrome C reductaseZ%ﬁﬁﬂﬁﬁmE
ZHEMEE (8 9). B 10 ZLLt8 & geniposide 10mg/kg/day 3 £E =
REREZIFMAER cytesol TEBRIHRITHI RS RER, T T3 0K 88 10 4 %
% Bl 2% cytosol KEIK. |

4. 5 5w

HEBERER, ZRAGEMRYRIE L2 4 EHEBHH BaP 2
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RRBUEHEEMHER, CU A SHTRET, UEBFKEBHE
MEFHREX, 0% BB/ ABESS X2, TESLEEE “BG}T
200ug/plate F, HEE @ E = # , 90% HE7 K& ﬁﬁﬁ‘ﬁﬂﬁ
800ug/plate THELEHEHSH.

. H 0% HE/ KGMIABRREXRTENSEE, HRTELRR
HE—EBRY, FUSHEHT WH BaP R w%, BEEHBP AR
R % 100ug/plate T4 80% ZHIHIEMA, HEXBMEFREZRH
(13)e HHRNERRARRERNTEENHIE(L BaP 2 HEEEH X

KEEER (AHH), HETRAERMHT BaP 214k, ZRDEEBES S
R4 S 5t o |

EBFESST R M EREAEARR BRI £ QL 22),
gen1p051de tﬁ?*ZIlﬁﬁZ—*ﬁﬁEDﬁ,\ﬁh{Eﬁa-
naphathyhsothmcynateF'ﬁ?lifﬂ SGPT R SGOTH# & | K(23). 1991 4
Wang $ A (24) #5841, ¥ geniposide .u_ ‘10mg/kg/day ORLFAGEE
=K, E?’fﬁiﬁ%’éﬁéﬂﬁiﬁ%%, ZHImP SGPT % SGOT # & & BFF+ AFB
Ed DNA adduct Zﬁiﬁﬁ?ﬁﬁ%? geniposide 25 { ; ﬁ’ﬁFFFP. GSTZ &1
geniposide JEH%IIH, M Wang B A B geniposide 2 42 FF fr Fi 76 1A
BRI R BEME GST.

ﬁﬁ%#ﬁgmmmmeumg@xa % (10mg/kg/day) F{EAEH
BHFhEBERE GST, %ﬁbﬁﬂﬁ’ﬁmﬁ cytochrome P450 % %% P450 >
FAEHKIEHE, W ERODR MOCD, & R H EROD B MOCD HHE 2R
{££2 NADPH cytochrome C reductase % ¥ 87 {41 5 B -

geniposide & 7 56 B Wi AFB1, BaP 2 Phase I B # (EROD,
MOCD), {H{i# 7 geniposide =2{;‘EEF{’F%L¢?2§§§§§2%%%Z\‘% » Ik
W ZE 4% geniposide BRI EZITMAE (& Phase 1B E) » B cytosol (
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& GSTHREWE) HHNAHREER, ERAH geniposide Fi {l i =2
Phase IMEENHREYEHER, |

5.5 B B2 o |

EHRE AN S E RS R ERAE, R subcellular
fraction 4 7 247 7 FISC 65 28 36 46 59 47 SRIF-1F JH 2 B R K 46 L B 40
B EE ST 0 vivo 2 EIFER, FYTRIF in vito R in
vivo 2B , Hekoh EER A AR T A F 2 5840 o
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50% EtOH crude extract

EtOAc/ H20
EtOAC H20
Hexane/90% MeOH n-BuQH/H20
Hexape 90% MeQH/H20 n-BuOH H20 |
fraction  fraction | fraction fraction

Fig. 1 Isolation procedure for constituents from
stem of Rhamnus heterophylla Oliv.

— 286 —



!

OH 0O OH

HaCO

Fig. 2 Structures of emodin and

- 287 —

rhamnocitrin.



100

.100 T T T T 1 | 1 I T 1
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Inhibition of four fractions of Rhamnus heterophylla oliv on the mutagenic

activity of BaP in TA98. BaP = 5pg/ plate.
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Fig.4  The results of toxicity test of n-hexane
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Fig. s Inh1bmon of emodin on the aryl hydrocarbon hydroxylase
(AHH) activity.
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~

Content
(nmole/mg protein)

0.8

0.7

0.6

0.5

0.4

I

03

0.2

CK
PCDO
LIPOSOME

GEN—W-2
GEN-W-10

Fig6Effect of geniposide and lipid—form

- geniposide on cytochrome P450 content
Value are mean+S.E. n=4

CK: control group

PCDO: PCDO(4mg/kg/day)

GEN-W-2: geniposide(2mg/kg/day, water)
GEN-W-10: geniposide(10mg/kg/day, water)
LLIPOSOME: geniposide(Rmg/kg/day, PCDO)
*: compared with CK, p<0.05
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Activity
(nmole/min/mg protein)
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Fig.7 Efffect ofgeniposide or lipid—form

 geniposide on hepatic EROD activity in

rats.
mean+S.E. n=4
CK: control group n=4

GEN-2: geniposide, 2mg/kg, po
GEN-10: geniposide, 10mg/kg, po
PCDO: PCDO, 4mg/kg, po |
LIPOSOME: geniposide(2mg/kg)+
PCDO(4mg/kg), po"

*. compared with CK,, p<0.05

**. compared with CK p<0.01
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Activity
(nmole/min/mg protein)
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|
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CK

GEN—2 ///

PCDO

GEN-10
LIPOSOME

Fig.8 Efffect ofgeniposide or lipid—form
geniposide on hepatic MOCD activity in
rats. ‘

mean+S.E. n=4

CK: control group n=4

GEN-2: geniposide, 2mg/kg, po
GEN-10: geniposide, 10mg/kg, po
PCDO: PCDO, 4mg/kg, po

LIPOSOME: geniposide(2mg/kg)+
PCDO(4mg/kg), po |

*. compared with CK, p<0.05

**: compared with CK, p<0.01
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Activity
(nmole/min/mg protein)
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GEN=-2 7/
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Fig.9 Efffect of geniposide or lipid—form

geniposide on hepatic cytochrome
¢ redutase activity in rats.
mean+S.E. n=4

- CK: control group n=4

GEN-2: geniposide, 2mg/kg, po .
GEN—-10: geniposide, 10mg/kg, po
PCDO: PCDO, 8mg,/ kg, po
LIPOSOME: geniposide(2mg/kg)+
PCDO(Bmg/kg), po |

*: compared with CK, p<0.05
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350 A\\: microsome

[ ]: microsome+cytosol
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S50 - -
: N\ w
CK GEN—-10 CK GEN-10

FigroLffect of geniposide pretreatment on mutation
AFB1(2.5ug/plate) in hepatic microsome or micro—
some with cytosol.

CK: control group

GEN-10: geniposide(10mg/kg/day, water)
microsome: 2mg, cytosome: 2mg |

*:. compaired with CK group((__]), p<0.05

**: compaired with CK group(R\Y), p<0.01 n
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% 5% DOH82-CM-067

il

B HIV- 5 25 B 2 T 52 0

EER T RBEE? 0 HRRAR

7] E3

WX — B F b5 BB M f# polyphenolic catechins » 43 5l 2
epicatechin[1], epigallocatechin[2], epicatechin-3-O-gallate [3] # epigallocate-
chin-3-O-gallate[4] - HAEBERBE LN AERET R ERERIE
(Human Immuno-deficiency Virus Reverse Transcriptase, HIV-RT) 2 ¥ i %€ %
MHBERFTHIHE - LS I2] ~ [3] ~ [4] #1450 % (50% inhibition) &
RESCFABENBESBSTS M~ 058 u M~ 0.67 u M » HFHEHE LR

" £ & polyphenolic catechins £ &1 » 7£ 55 = & i & L # galloyl group £ #J #l
( HIVRT FEFALEN  EMABRS HESMEENEA > BHRHEER
—3|F (t emplate-primer, (rA)"n(dT)IZ-IS) E 35 P M (competitive) B #] &l 1E

i $15 — %8 dTTP A 5 9k 35 F ¥ (noncompetitive) 1 &l /EF o
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PXRE

AKX E R LRI R EF LR T RERY A5 R
3 5 — 18 A Mo-MuLV B AMV K8 Bl i 1 2 45 4% 84 5 B b (i vitro)3h4%
_‘g}‘f‘o

AFF R BB A & So BB 1004 + Bl o & Ris BN Y
DA, Hhb 624k Y B B £ B B R A B AR08 5 A 50% A b R4k BR
WA, BRRSARTE T EFRH LD 0 EEEH)IMART,
2048+ BE T ] D 50 HEIIMART, WHF BERSZ] ) 0l
HEEBHNKART -

£ oy ¥ R R A 2 R A, Thh EERy L
SR F TR T .2 b SRR Ry 2 — o

SUMMARY

A simple, rapid and efficient method was developed to screen and quantify
the extracts from Chinese medical herbs with anti-reverse transcriptase
activity by determining'their potencies in suppressing avain myeloblastosis
virus (AMV) and Moloney murine; leukemia virus (Mo-MuLV) reverse

transcriptase as an indicator.

One hundred extracts from various kinds of herbs were screened by this in
vitro system. By screening analysis at the concentration 30 ug/ml of herbal
extracts, sixty-two of them were found to have more the 50% supression
potency. The supression potency of sixty-two extracts were quantified

 further. The remaining thirty-eight extracts had little or no effects. |
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We conclude that AMYV and Mo-MuLV reverse transcriptase assay could

serve as an In vitro system for screening and quantifying anti- -reverse

transcnptase herbal extracts.

~
Ve
IS iy,

1. AWV © Avian myeloblastosis virus

,'AIDS © Acquired 1mmune deflcxency syndrome

. AZT : Azidothymidine [3'-Azido-3" deoxvthymxdlme”,
. BSA > Bovine serum albumin

.. *H=dGTP : Deoxy (8-°H) guanosine S'-triphosphate

. DMSo - Dimethy! sulfoxide

2
3
4
5
6. DEPC : Diethy! pyrocarbonate
7
8. DNAP I : DNA polymerase I

9

. DIT : Dithiothreitol
10, EDTA ~ : Ethylene diaminetetraacetic acid
11. HIV - : Human imaunodeficiency virus

12. Mo-MuLV : Moloney murine Ieukeqia VIrus

13. POPOP  : 1.4-Bis [ 2~(5-pheny!)oxazolyl]-benzene
14. PPO . 2.5—Dighényl oxazole

15. RNasin : Ribonuclease inhibitor

16. R.T. : Reverse transcriptase

I7. *H-¥TP : Thymidine-5'~triphosphate (methyl-*H)
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“%

o)

& #19104 B XiPeyton Rous % — kA TR BAT & T AT B AaG N
w1k, AEEASBE T AHRGA - AR RORAEATFR
% o 535196044, Epstein-Barr virus (EBV) ## R fBurkitt Kigs
HW[2,3], Fdd ASRE T8 T HAE A T LEFEA, - A A
510814 24, B —HASRBE, B ARANEEAERATHAAT@R
&/ #k @8 (adult T-cell/leukenia/lymphoma, ATL)##t#RAMT
b & dnss % A& % 12 (human T-cell leukemia virus typel, HTLV-1)#&
M4 5], RAEAIME YA CTREN TR - EAAMAESE
m%@,aﬁ%%i%%ﬁ%&ﬁﬂw%*,ﬁ?%%@@%ﬂﬂwwk
%% (insertional mutagenesis), (2) 5% % 7738 % 8% 2 B (oncogene ) &
s R B wEL, RAQ)REFRLCALRSNEREMIEN SR
kR BT e B E% (interlevkin-11, 10-2) &3t %8 (1L-2R) %
BeyRREO) >

£19805 KA A, 4RARERLITaRERTERM,
kB 35 51 B BF % 7% % (hepatitis B virus; HBV)[7,8] R A# AL
%% % (human papilloma virus; HPV)[9]&EwAa M, % —HRAMERE
i R4 % & (h&unan immunodeficiency virus; HIV) A M@ AL&#R
RAH TARERR ) IO ER (acquired immunedeficiencf
syndrome AIDS)auﬁiﬁ‘édé%f?é@ztﬁaZiH$§zc

ﬂﬁ&é%%&%% ﬁ%&%Aﬁ%&ﬁ%%&@mw
retrovirus), # & & 4 @ & B & ¥ & HF R T (Psteur
institute)Montagnier ¥ 4 & # 6 fe 8 R - A T4 & B LAV &
(1ymophadenopathy associated virus), #M@A%, EXRBEARES
%I%((NIH)#JRobert Galloﬁf&é’tﬂm?&:ﬁiﬁ‘i A B T B
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&, AR A S R e AT 8 il 8 e A 5% & (human T-cell
leukemia virus; HTLV-1)#A B, BA#%4 5 B0TLV-111 virus, 122 %%
SRR FR M RBS G AW, BhALESLShuman T-cell
lymphotrophic virus, # %45 &HTLY - REGLELRE EELSLmAE

&%,hthﬁf&éﬁ%%k%i%%%m%ﬁ%i o 2 5 % %
7 A W 89 FARV(AIDS-associated retrovirus) - XX LB B A
LAV, HTLY ARV 00 IR, R R AR R % & - A ILLAV/ETLY-1]] 25
é}%**%%_tmé #[10], 19864 4 5 7% % 45 — a2, &IV B4
(human immunodeficiency virus) e

ERAENYTEM, RELRATSBEREH, BEALTREE
(long terminal repeat structure), ¥ % & w44 (] long open
reading framesencoding gag, viral core structure), BTRER &
B EREHDIE, B R R F 09 R4 (reverse transcrlptase
RT)%ﬂﬁ%ﬁﬁiﬁ*ﬁﬁ%aE%‘ﬁé@zﬁ_iﬁ#?(wrlon RNA-dependent DNA
polymerase,ribonuclease,protease F) BATEAE—HEHEA4E
Gopen reading frame 1), REZEU R ERBRE $HE (viral
envelopes) B4t %2 % — MM E (open reading frame 2), Bsdpx
RREBEFLEHE (Long ternminal repeat structure)  TRS#TATE s
#ER AR (regulatory ) sodE Sl A B -

A ED] BavnEg ERME R F At Iv-] %i,v Mo-MuLV s
| # (moloney murine leukemia virus), RSV(rous sarcoma virus)[11)
xAR %%Eﬁwﬁﬁfhﬁféﬁ%ﬁé’ui%fa%#ﬁ(reverse t:ranscrlptase)
na endonuclease Zprotease % o

Em%ﬁéﬁﬁ@,*&%€%¢ﬁiﬁﬁﬁ

ﬁ%,&%ﬁ%i%%%ﬁ%,m%%*%%ﬁﬁ%%%ﬂﬂ%&ﬁ
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E%ﬁ%%%%&,%ﬁ&ﬁ%&%%,Eﬁ%?%%@wwWMﬁm
iﬁmﬁm@iﬁ&&%%kﬁ&%t%iﬂ°%;ﬁ%%%%ﬂﬁﬁ,
HEREERATHRY ERIE, BEHFAYTRERT R, CHRARR
BHMBE, KARHNRLRAROHT, RABAEEOCEGKNYSE
-(1mmunomodh1at1ng substances), &M H o AR T4 Finterferon®
: bmim’c%%%(lsoprlnosme)% BB ALE, BRAEM T HK,
EeRBERRAGET R A, R4 R EAR S R (antiviral
herapy), A B A e BoR R R LA LB A2 B RAR T, BT
%ﬁ%ﬁﬁﬁﬁ,&%ﬁk%ﬁ%ﬁ,%M%%§&%MMMMH}
therapy) = #7 % £ & %% [12] - X ¥ & A B % % A (Reverse
meﬁmmM%&ﬁﬁ%éﬁﬂﬁ;%%&,Ehk?&%%%&%%
%ﬁ%&ﬁﬁ%%ﬂﬁﬂﬂ°HW%$1&%%%%W%ﬁaﬁﬁ§ﬁ%
4 [IPA-23[14], Suramin[15], AZT[16] & 2,3-dideoxy Cytosine[17] 4,
%*Wk%,%mmmAﬂaﬁmﬁﬁﬁﬁkﬁﬂﬁﬂﬂiﬂﬁéiﬁé
Aﬁ%%%%,Eﬁ%iﬁﬁ%%%M%ﬁﬁﬁ%ﬁum&hmm
Comlex, MARC) Rk ev3trr, £ IL DS T AR (o A Tk B3I
ﬁy#U%%%)%%%tﬁ%ﬁoﬁkﬁxﬁﬁkﬁﬁﬁ,ﬂaﬁm
b, GHBEEORGR, TR, Bk, EPEAE; AREMEERME
4T [V 2 S AT W B (Sens tvity) (18] B, SH#HEITA
B R A R BB e A B AR A ¢
o R B AR Tl AL B R SRR A I, T
x%%$?oﬁ&&%%&%%%,%&ﬁm%ﬂ*%&&@%mﬁ&ﬁ
%,u%%%iﬁ%ﬁ,ﬁﬁ&,ﬁ%%&ﬁﬁiiﬁm,Eﬁ#%%ﬂ
%ﬁﬁ%oEﬁ%ﬁ?%&ﬁ%%%ﬁ%ﬁU&ﬂLﬁﬁﬁﬂl%Lﬁ%
$8[24 25 AAusm & [26-30] ik, M h A MERIA RS, W EAE
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ﬁ%i%%ﬁﬁzo%ﬁ*?%%i~ﬁﬁﬁﬁ%ﬁ%ﬁﬁhwmﬂ)

quercetin[26] B4 ¥ #has A5 & (herpes simplex virus type I; HSV-
1), &1 %47 & ¥ % & (parainfluenza virus type- 3; Pf-3) &sindbis
virus;‘%'ri;&nmorin[ﬂ]%a‘?‘uherpesvirus-suis:‘%'}i;&ndihydroquercetin
& dihydrofisetin[28] B 4 HSV-1, herpesvirus-suis & M ;e
quercetin,morin, leteolin & fisetin[29] £ 4 18 # 4= X % % &
(pSeudorabise virus) & Mo e quercetin,naringin,hesperetin &
catechin[30] A4eRIV-1, $#6 % & %5 % (poliovirus type 1), Pf-3&
- FRMEe A& (respiratory syncytial virus; RSV)iEM - pa g
| RRRT &2 hum & QHINARRNAR %) A ORI H . A4 M
Al B RN S Y o |

HA,H *%&E&Fa‘i%#thIVé@ﬁﬁ?ﬁféiEﬁi&%%ﬁ, 1988 4
Chang[31 1%, 274 &+ RERS U F 0 WIO s e RT TS e 25 % 55
B #& ¥ 11 # (Prunella vulgaris, Lithospermum erythrorhizon,
Alternanthera philoeroides,Arctium lappa L, Epimediun
grandiflorum, Lonicera japonica, Woodwardia unigemmata, Viola
yedoensis, Andrographis paniculata, Coptis chinensis) HRREHAE
3+ Viola yedcens1s¥t¢1‘§iﬁkfé}?‘“$%&[32] HENRA IR,
R & 2 510,000-15,000 = 5% & % B2 % # (sulphonated carbohydrate
polymer) -

EéHIV:ﬁEEéﬂpoIEﬁMo-MuLV AMV%@éﬂpolEﬁéiam E4n
R 3 & P 2 MIBEEGR, Rk &T#N- -Muly,
z}iﬁﬁﬁﬁfE;ﬁHIV%ﬁEMRNAA%#%#ME%DNAﬁ%ﬂ(RNA -directed DNA
polmerase), H&EHdL— 24844 o %%@P@ﬁﬁﬂuéwmmﬁ&%
9% etk 24t H1Vig M 2 & GRARL, HATRBKEFRR R yE
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VA A A s AT B B e 3K sk 0 B A R4 T 3 A No-MuLV sk 2
gipoly r(A)p-(dT)12-18 &#H#-51 1, SH-TTP.& A2 7 2 M B | WA
poly r(C)p-(dG)12-18 A5 F J-dCTP &R LB =5 X,
BATAH, AW ABAH KGR EGEHEERLFRRRME, HAH
B #As B (thin layer chromatography), & EREEAMT ARG RERE
_ﬁmHO,méﬁiﬁﬁﬁ%ﬁzﬁﬁ,ﬁ#aﬁ%,&&ﬁ%ﬁ%i%
B I BOBRTEFREERETERRMBOLEEd#, s,
jt;aéﬁi.éﬁ%ﬁi%ﬁuyx%ﬁi#ﬁﬁ%ﬁﬂﬁiﬂi, FE e HHIVa B Fem
MY - [

(—) poly r(A)p-(dD)12-18, poly r(C)n-(d6)12-18, unlabeled
" nucleoside triphosphatesk & Boehringer Mannheina-4 °

(=) 3H-TTP# & Anershama: &

(=) Mo-MuLV reverse transcriptase, nuclease-free BSA & & BRL S
2 E) e , 7

(vg) POPOP,PPOE & New England Nuclear2# °

(&) Acetone, benzene, chloroform, DMSO, DIT, EDTA, ethylene
acetate, ethylene formate, ethanol, formic acid, Folin-
Ciocalteau reagen%, methanol, toluene, Triton X-100%% & |

Mercka4 °

— 304 —



M

-

Ty ik
—. T RERMER HALLZER[33]:
TRARMBEH IR —, 23R E T MRS LI G &5
T, SRR RITRE S EM BN, B, £H3]00-
2005, WABNEERIT, 25 A KA BAR 505 EH Q0% B A,
FRRLBATOCAS F@ALNE, FROLLRBELRAZ - BHE
RTBMAWR, EoHEREBEIERE, EBTRRE, SEBARR

FRUA RIS, - 20°C HAAR R A o

|1

B3] | |
ERBABRIRGERZREIT IV, BARNAERAR, B2 ERAER
wyE e s (RNase) HRAESTA 0 & B mEppendor %, £4£%, B4
el lhkgm=cus(Diethyl pyrocarbonate) B FTE®E—% &%
ReaRERGALCHBRAERTREIS 4, Betham -

= Mo-MuLVR s &g sl i& M 47 o %
##&Ono et al.[36]#Lindell et al.[37]®F#, RERSZE

#1008 A/ A LB - 51 F iR A 38 ol dTTP, 14%+500uCi/
B2 -dTTP R 24 A+ 5 100% DHSO2 4 247 2 + # % R M B8R,

A g s (50nM Tris-HCI,pH8.3, 75mM KCI, 3mM MgCl, 10mM DIT) =
RARZ 208, R ANSBAD units/sAeado-Muly R dhakess o
g, #ITCTRAI> 4, RHEmASHA0 A EDTAMR &1k BA o

Eppendorfﬁ&w#ﬁ(Mode OAl4)ds 30404k, mBER(M;)RY B
#DEAE celluloses®#, (Vhatman DE-81,23mn) k., sbmb%a%8: & a6k,
FAARFOSHENM B0 PR 2K AR IR, 608 K A B P31 3
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% (Packard -model 2200 CA,Tri-carb Liquid Scintillation Counter)
S R ST Y, S
Bk E A H T A TR AKX E
R.T.I1.(%)=(1- S-B/C-B )*100%
R.T.1.(%): R¥sknl &t 2 # 4 & 2k (Percent of inhibition of
reverse transcriptase activity)

§-B/C-B : BAZRE&&EEM(Residual reverse transcriptase
activity)
S:Faktn(mBRE)LHMBE
Codlsn(RmBRE)IHHMNBEAE
B: st v BARRREEE ) LA B
e H 6 A 89 %35 A 1050(50% inhibition concentration)& =, 1(g(
Z R & # wID0% R I &k B B M T T L TERBAERDGRE -

X
R R M B E R Y2 b R ARk EE E M AT

(A) B B 2 M A7
ATBABEM MM A2 100 FERRMBERY ZHR
dhskEREM AVATRFERRMBERY AMARRRS
et AR IR SRR BRI R RO0R, BT
B BT B B A AR RIS B M2 R
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(B) & 44
B BB M T M 5 A K i B AR B L M 8 4T 4k i FEFE 5]
B, BATR—FRITRRIN, H RIS+ &
1,000, 100, 10218842 FRIEA I, &Rdwk =i 7
b, DY, FREHT, Bk, LU, RERETHE
LA RERY, B S0BA B A T E B 8B E ]
B ANTH 0% L2 Mo-MuLV & sh s s S 52 M o R ZHE
%m WM, IRGM, $B%E, BAH, ETh, TR, &
, RALBHA, kim%%%&kﬁAﬁﬁ%Hﬁ¢%$
‘a%ﬁ%ﬁ#ﬁ@&A%+éﬁ%MEéw%ﬁmﬁ 134720-
A2 No-MILY SMAkRedr bl 31 w7, bbb R,
WHE, ST, b2%(K), MLBH, #RS, FLiE I
SR(EM), BB, XALEHROEMN), AALEHE, &
WA, ARG, ~AS, %o8, FRUDDE, EkT 2
F18 b RERY, A RRRSY FERDHELI0BH
5, Ho-VuLV SR R FAS - o REA T, 47}
A, KALWER(TH), KB, KR, F1E F
ﬁ%,ﬁé&,ﬁ&,ﬁ&& FELAF BRI, A 30R
SRR T ERMEB00ERER, KoLV Asbsens
MY A0RL R « BEAME—F 6N F R A2 8
BB UATIRRAE, SR —ERATRASTER
RMERM2Z].D 5y, EXRTHEE_KRET

Hi

ARBRAELNA FBH AEB). 1R 8 = as(DEPC) 44 % 2
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FTAE X 5 REAMAN000EEAEBTREINIEARE
wmmm e (WNAse), TRERLZARALHB LM, ABIERML
LA R ER R A AR R

2 Mo-MuLVAAMV Bk s B = R 4k 2 47 F , RATE A A5
0.5# % z poly r(