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The Study on the Chemical Constituents of Traditional
~ Medicine in Modern Dosage Form
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Abstract
Traditional Chinese medicine has been successfully applied to
the treatment of human diseases for thousands of years in China
and southeast Asia. Most of the traditional Chinese drugs used are
multi-herb formulas, and their chemical compositions are extremely
complex. Thus, the auality control of the multi-herb formulas could
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not be achieved by ordinary chemical analysis. This invéstigation
focused on the design of an available method for conducying the
quality contrcl of extracts of Chinese herbal formulas. v

Various analytical conditions for High Performance Liquid
Chromatographic method were developed for these multi-herb formulas
,inciuding Er-Chen-Tang,Wen-Dan-Tang,Qing-Fei~Tang,and Jin-Fei~Cao-San,
in this experiment. Through the HPLC analysis, standardized products
of Chinese herbal drugs will hopefully be produced. They will also
become 2 crucial factor in the efficacy of the drugs.

GRTEREFBORT RRELTRTRERORS AM A» B R
PHARGTBLR, ARNGSFAVERTHLREARE RATEY
REERWBER ATHEI AP, ARTEASRNERE, ~A802
X L]

KANEHEG EXMBE—SETTH AAFETEG TR FHNE
BXk, # HPLC AT, TARBHESI YR RBARRY R GSY
ARXRESHETR, AL ETRERLHERL AT NATER
HEMmAR EHA HPLC SR T HLBES NANATH L RER
DHAHBEASHBRE LIRBEELY THEL HERB T A
LEE FHRBLOBHEREER T EoME—ENTZIHRERSHE
5 .



A= kR HRETNATEHER LY N0 K08 &

BTN | B2 M| R&T | BB | KER
(—E¥) (%) () (&) (%)
3 2.0 1.0 2.0 3.0
H 2.0 1.0 | — | 2.0
o 2.0 1.0 2.0 2.0
4= 2.0 1.0 | — | 15
Wkt | 2.0 1.0 2.0 1.5
M4 2.0 1.0 2.0 1.5
B & 2.0 1.0 | — | 2.0
B 2.0 1.0 2.0 2.0
Xk 3.0 1.0 | ——1| 20
3 2.0 1.0 | — | 2.0
®a 3.0 1.5 2.0 2.0
* % 3.0 1.5 |. 2.0 2.0
FYLTS 3.0 1.5 2.0 1.5
E%F 0.5 | 07| —— | o4
4§ 0.5 0.7 | —— | 3.0
+¥ 1.0 0.5 0.8 0.6




o AR S RN A R

| aa orm | wExrn | R®T | KHL | KER
(—e¥) (%) (L) (&) (&)
X 6.0 3.3 | 4.0 6.0
Hx 6.0 2.3 3.0 6.0
L3 2.5 5.0 6.0 2.5
4§ 3.0 1.3 3.0 3.0
3 2.0 3.3 4.0 2.0
B 1.5 3.3 40 | 15
¥ 1.2 1.2 1.5 1.0

3 — 1.0 1.5 | —

" § 1 3.0

£Z CRBREFAATEAERREN LA IA

AHFH | RAEFN | RET | KHL | KER
(—a8) | (&) (%) (%) (%)
X 5.0 5.0 6.0 4.0
Ba 5.0 5.0 6.0 4.0
A 40 | 4.0 6.0 4.0
N 3.0 3.0 1.5 3.0
#¥ 1.0 1.0 3.0 2.0




BHENFN | RBFHN | EKHT EHL EKE®

(—a¥) (%) (&) (&) (£)

L X B2 3.0 0.8 3.0 3.0
Wy 3.0 - 0.8 3.0 3.0
¥ 3.0 0.8 '

E 4.5 0.4 4.0 4.0

T HE A 1.8 0.6 ‘ |
*+X 1.5 0.4 1.0 1.0
#+¥ 1.0 0.3 1.0 1.0
¥ 3 1.0 0.3 0.7 1.0
2 ¥ 1.0 0.1 0.7 3.0

N R -

A SHIRERTHRTEAERRE NI LM LA

(FIREAHRERR
(1)Acetonitrile (HPLC Grade,Merck)
(2)ortho-Phosphoric acid (HPLC Grade, Merck)

QNEHBRERES:
. Glyeyrrhizin
6-gingerol
. Methyleugenol
. Safrole

GO ~1 DO A B

Hesperidin

. Baiealin

Baicalein
Yogonin

9.Homogentisic Acid
10.Protocatechuic Acid
11.Protocatechuic Aldehyde
12. Amygdalin

13.Geniposide

14 Rarigin

15.Ferulic Acid



(R FE: R LESIEHRIEE,SIGHA)
NEmJ|H/ES: .
. Ethylparaben 3.Buthylparaben
. hydroxylbenzoic acid 4.Caffeine
(%R & :SIGMA)
(=) &% & A & # & (HPLC) :
[ 8
(1) 4 & (Model 7125,RHEODYNE, USA)
(2) ¥ # (Model LC-BA. LC-94,Shimadzu, JAPAN)
(3) % s+ 4& M E (Model 875-UV, Jasco, JAPAN)
(4) # » % (Model C-R6A,Shimadzu, JAPAN)

1
pa
o
—

B &

(1) & # £ (Model 7125, RHEODYNE, USA)

(2) ¥ #& (Mode! PU-0980,Jasco, JAPAN)

(3) % 4+ 248 R & (Model UV-975, Jasco, JAPAN)
- (4) # 7 & (Model 807- IT, Jasco, JAPAN)

(Z Bk BREFHN BEFRNCRD), TEHRNIKE:
| (DE%REHBLIBRY:
BEFPREBK S R AIBL &M, REREFR
ALY, BRRFERBRI,
QEEFN R RY:
PILAEEFZ—a ¥ EH, m= —H%ﬁtzdc &
BEAXKRE, ZHREEE»PAEI—~F, RK
%k, RAAHPLC#&A,
QBREFR () BLIRY:
RIZAEEFZ—aFERH, TR 6L ¥ H&
ERyEBARRSERAZR )R =158 A2 H
ANEABEH L+ REFTI R, ABERXKXEE,
EHREEEPAEZ X, BERE,
AARHPLCH#&N,

— 6 —



(AFEhnmsIRY:
RT4%8 -0 ¥, #1100l AT wREE, wRF*

ERERBRE=ZT 58,

() T8I Y 1E:
AL=BRE ZME &H XK Glyeyrrhizin ¢

(1)##Glycyrrhizin 10mg®&E 22250n1X T8 ¢, B
AWEPL0ug/ml1X R K,

QD)EXARREFETREREA R I ERE Il EEHK P
s MATHERK , RRASH IR RE A Qug/nl
2R

QDT HBEREETEARFEI (N Q) BREXR,
BHREA, PRENOug/mIZ R A, |

(HMEARLR] QIBEZREIIZIEZEFRT, WA
THERK, RGN AL 10ug/nl1ZRE,

() EARER] ()X BEXREZIRIZIZEEFMRE, mA
THEZRL, REBIPRENSug/mIZ R E

(6)% ## N Ethylparaben 0.5 ug/ml Eadfis,

(7)vA L& — % #40ug/m], 30ug/ml, 20ug/ml, 10ug/ml,
Sug/mlF 7R AEIBERER S, EAHPLC %
M, AEBEEX#, HEBREAS R ORELL A KL
WHILEY R, ST BEag, .

B.=—B% HH&FHX Hesperidin :

(1) # #lesperidin 10mg®E > 100nlX TR+, g
A 100ug/ml X F K, BARLEE 25p] 2100n] &
FTHRE, PANTHEZES , $ROHHhAEH
25ug/ml1X R K,

R)ERAEFEHERAREIZHEREIOpIE TR P

L, mATHERSL , ERSHIPAE A2, 5ue/nl
ZRE,

BN HBHERBEETETEARFEZI (NI BERR,

— 7 -



3B 4ae, BRREA18. Toug/nl X Ko

(AFHEAR] QX BREERZInIXEEFRY, A
TREEN, EROHHFAEREG. 25uz/nlX R Ko

G)HHEARSR] WDIBEXZREIpIIZEEFRF,
THEESK, R4HGBRAENI. 125ue/mII R K,

(6) % # » N Hydroxybenzoic acid 0.04mg/ml &F*J%l‘ﬁ
&,

(7) A L& — & #125ug/m],18.75ug/nl, 12.5ug/n1,6.25
ue/ni, 3. 125ug/mlFFAREIBRERRSHEN
HPLCH4#%, UBEEX#, HEREEZAARR
AnAkFOHFREYR, FEBRFGK,

C.&%3#X 6-Gingerol :

(1) # % 6-Gingerol 10mgE #2501 T H ¥, ’P*ﬂ""i‘

 40ug/mlXE K

(2)%3’\&‘%\%%ﬁ‘&%ﬁSml(%ﬁffiﬁlOmlii‘*ﬁ‘?’
, A TEHEES , LRANHYYEE H20ue/nl
Ko

QT HBEAREAEFTARFEI (NP Q)IBEFER,
Hyre, WAEN0ug/nlTRE.

(AR AARSg] ()X BEBREImIIETRT, A
TREEL, FRSHIP AT 10us/nlX R
() #HHEAREn] (HTBEZREIMIIZERT, WA
PRI EE, EOHSFRENSue/nlXRE.

()% % #2 A Ethylparaben 0.5 ug/ml EnHBEES,

(7)7A L& — % #40ug/ml, 30ug/m! . 20ug/ml, 10ug/ml,
Sug/mlE T RAEIBERR>HEAHPLC Y
#, VAR EBRX N, ﬂ”?#uoﬁm%%ivo%&z‘
EHEEYR, EEEEWHE,

D.& % ¥ # X Methyleugenol :

— 8 —



(1) #%# Methyleugenol lOmgﬁﬁ"ZOOml(‘?’ﬁ‘P B 48
P S0ug/mlX B E .
QAKX EEFFTHEARGIILERZI0nIE TR
, ANTEEESL 3&7&/\3‘7’751’*6 #25ug/ml X
rE. |
B)THRERLAETFTARFEI (DRI BERRK,
MRS, AT 5ug/nlTRE
(HFHEERLD] QI REXEREZIOnIZEFTRTP, o
FTRERS, RGN RAEN12.50e/n1I XA,
(G)MPEEAREN] DI BEXEREInIZEFRE, A
THERE, ReHH9HRENE.25ue/nl R E,
(6)% %2 A Ethylparaben 0.5 ug/ml &R FERD,
(7) %A L& — & #150ug/ml, 37.5ue/ml, 25ug/nl, 12. 5ue/nl,
6 5ug/mlF AR B EIEEER SN AAHPLC Y
T, AREEX#H, #RBEASARNTELI R KL
HHRLEYH, $EREeys,

E.£#* 38X Safrole : ,

(1)#%# Safrole (d=1.09) 5al¥# 100wl TR+, Fig
¥ 50.450g/mlX R B, BRELER bl £100ml &

CERF, PATHERLE , LRAOHHTRED
2.5225mg/wl X # K. BRIEHEEE Sl £2100m] £
ERY, WAFTHEIZER , 2 RLHGRRED
126.125ug/ml X X Ko

RQIERMAEEETHERARGpIIALEREZ 0] E TR T
, MATRENESE | ERAHHRPEEIE3.0625
ug/mlI R E

(2) \%J#sﬁuﬁir"%m%tszam)% X 58 3
Bagme, RAEEI4.593Tug/nlX R E . .

(4)%‘&‘55;31%1 (D)X BEEREZInIZETRE, A

C PHERS, $RAHEREENI.53125ue/nlZ X
E . '



()M ELESp] (AXBEEREIpIILERTY, A
TREESE, RA4WYH A HA15.765625ug/mlX K
Eo

(6)% # 7 A Ethylparaben 0.5 ug/ml B A HRER,

(7) A L& — & #1126.125ug/nl, 94.5937ug/ml,63.0625
ug/ml,31.53125!18/!11,15.765625u8/m1$75 RRAX
EEXRESHWNEANHPLCE#H, AREEXHN,
HEBAZRARNEELZAKETHLAEY N, X
X 2 F

F.&®#<X Baicalin :

(1) %% Baicalin 10mgE#500mlX FTH T, FREH
20ug/mlX X Ko

(QDRERAREEH ALK ILEREIpILERT
, MATYEZESE | RGBT REDI0ug/ulX
*E

Q7R EREATFTEARFEI(NFQIRFER,
Hymds, AT A 15ue/mlXIRE,

(MHHFEARSD] QI BEXZREImIIZETFRAY, A
THEES, R4 HIPRENug/rIXE K,
G)HHEZERLp] WDIBEXREIIIZERT, A
THIEES, ROHGFREA2. 5ue/nlXRE,
(8)% 7 N Ethylparaben 0.04mg/ml B R ¥FHESR

(7) A L3 — & #20ug/ml, 15ug/ml, 10ug/ml, Sug/ml,
2 Gug/mlFTRABEIBERRSHEANHPLC S
¥, AREEX#, #RBREAL g R A2
BHLEY®, REERGR,

G.7% W% Baicalien :
(1) ## Baicalien 10mgE#500mlX T T, FREH

20ug/ml X & Ko
QAR ABEFEREARpIILERE I nIEERT



, ATRERSE , BRAHGRAE N 10ug/R]Z
2R,

(&‘ﬂﬁ&uﬂi*ﬁk%f(ﬂﬁﬂm(ﬁiﬁﬁ
HHRES, FREEN15ug/nlIZRE,

(4)%‘5&‘&57\5511 (DXBEZREIIXEERFT, A
TRHEZHSE, RSV RETHoug/mII P K,
G)WHEEBRER] DX BEEREZIOnIZEEFRKE, A
THERE, REHNGPREER2. 5ug/nIX A E,
(6)% ##= N Ethylparaben 0.04mg/ml B R HB/E L,

(7) 74 L& — & #{20ug/ml, 15ug/nl, 10ug/ml, 5ug/nl,
2.5ug/ml ¥ AR BEIREER>HAANHPLC o
#, VA*K&X”, ﬂ'%%ivnﬁ*)%ﬁg$vo‘ﬂ&$
WHRLEY W, $ERRGH,

H. %W # X WYogonin :

(1)% % Vogonin 10mg$f‘500m1<‘?’@‘?’ BAmgH
20ug/mlX X K,

RIARAEAEERFEREARGRIIAERE I TR T
s MANTRERE , ERAHGRAE N 10ue/nlZ
b ;S

B)ITHBEUELETFTARFTZI (DA Q)T RERR,
Bags » BPARE N 150g/nlX R E

(4)*5‘*‘52&&11 QX FBEXEREIOnIIEERE, A
THEIRE, LRGN EET S Sug/nII R E .

BIHHEERLD] (HIBREXEREZIIZZTEFRT, 2oA
TEHRERK, RoX g% EEH2.5ue/ I E,

(6) % #i#= . Ethylparaben 0.04mg/ml BH HFER S

(7) vA L& — & #{20ug/ml, 15ug/nl, 10ug/ml,5ug/ml,
2.5ug/mlF TR P EIBRERRSHNEAHPLC+%
W, ABEEX#, #HEEAS R ARELS A KE
BHWEYH, R as,



[.=B&E 2XF 2% 3K Homogentisic Acid:

(1)#% # Homogentisic Acid 80mg®Z#100mlX T & ¥,
BAREY 800ug/mlX R, BRLER 10n]l £500m]
EERT, WATHERSE , ERALHGFRAER
16ug/nlX ¥ K.

(2)-%&»(‘2&'!"ﬁ‘i%kSml(ﬁ.E:’ﬁilOnlki‘ﬁ‘P
, MATRERS , ERAGHIGH ETH Sug/nlk
aKO

(3) SHARARAEFARFER (DA QIBERR,
My Re, FREH12ue/nlXI XK

() HAELRSp] QI BREXREIIIZERT, WA
THEENE, EROHHHEE N ug/nlT R K

(G)HHEARSp] Q)X HEXREIOpIXIZERF, A
THIENRSE, RAMYF AT N e/nlX R E

(8) 7 %~ Caffeine 0.02mg/m] HAIFBEER,

(7)vA L& — & #16ug/ml, 12ug/m]l, 8ug/ml,4ug/nl,
2ug/mlF AR REIMLERR a3axHPLC+4
H, AREEBEX HBREELAANRBEREIKSF
mHEEY N, REREGHH,

J.oWE 2mF%, 2% ¥ KX Protocatechuic Acid:

(1) % Protocatechuic Acid 80mg®¥#°100mlX F & ¥,
B AR E % 800ug/mlX kKo HRLER 101 £500m]
EERY, mMATHERS , BROHIFHER
16ug/mlX ¥ Ko

(2)-&&M%!‘%’ﬁ‘ﬁ’ikhliﬁhxiilhlii*l‘?’

, MATHZEE , Q&‘%Aﬂ‘]’f’*ﬁ'ﬁ'f‘ 8ug/nl<
RE.

(3) \S'lﬂfkﬂﬁuw\i"%ﬁi%ii(l)*(2)<’H§¥E>ﬁ,
MaEe, PAEYH12ug/ml1XE A,

(4)1‘1‘*'&1&5“ ()ZREEREZIMIZIETRY, A
TEZEE, £RE ﬁ’?’P’l‘E’E‘?"!&ug/ml(l&o



(O)RM ARl (HIEEXREInIZTERE, oA
FTRESEG, BONY R AL R oue/nl 2 RE.

(6)% ®l# N Caffeine 0.02mg/m] H AR FEE S,

(7) 74 L3 — % #116ug/nl, 12ug/nl, Sug/ml,4ug/nl,
2ug/mlF TR REZEERR SHAEANHPLC+4
B, ARAREXH, REBEAS R ORREL LKL
ERLBEY®, R EEg,

K.=BR#&, ZM&, &M 8X Protocatechuic Aldehyde:

(D% Protocatechuic Aldehyde 80mg Z3100m1X ¥
HE, REED 800ug/mlXRE, BRILER 10m]
E500mIEERP, WA THESSE , 20Kk
HEH16ug/nl TR E,

(2)4(—3(3’1ﬁi%‘ﬂ‘*ﬁRSnlikﬁﬁ£10ﬂii‘ﬁ‘P
s MANTRERSE , RO REEH 8ug/mlX
RE

(3)2‘3'35!%5&7?&91{‘%’%51%&‘%(’l)fo(2)’(*%3?-:&?&,
MHRE, BEEH12ug/nlZ kA,

(O HEARSD] QX BEXREZInIT T FRT, o
THEIRKE, 2RO RE N Jug/nlZ 2 A,

(5) # # & B 5p] DXBEXREInIZIEERF, o
FTRELSL, AREHHFRE P g/nIZ 2 E

(6) % # XN Caffeine 0.02mg/ml BRANEEL,

(7)¥A L& — & #116ug/ml, 12ug/n], Sug/ml, 4ug/ml,
2ug/ml ¥ TR REZRER] SHEANHPLC %4
W, AREEX %, $¥REES ﬁ»ﬂ%ﬁ$wa&$
HHLEY N, REEEey,

L. AW &2 Amygdalin:
(1)%# Amygdalin 10mgZ#500nlX T H Y, Badp
20ug/mlX R K o



(2)3‘\-3@491&%ﬁ‘&ﬂRSmlz%i&ﬁEEIOmlii*&?
, e ATRERSE , £RAHGFEEH10ug/nlX
K.

(m\Wﬁ$Mﬁi*ak%tzuﬁﬁm<%$ﬁi
Hams, AL 15/l R Ko

(4)’%5&%&5!11 (2)(%3543?&5-101“(%'!‘*&4’ f.m)\
FRHEIERL, ﬁRAﬂ7Wﬁﬁ%hyM(1F

(5) # 5 & R 5ml (HZEREZREIONIILEFRT, A

TEZELE, B6HagHRETH2. Sug/ml X R K o
(8) % %17 N Hydroxybenzoic Acid 0.04mg/ml B iR
i”o

(7) A L& — & #20ug/ml, 15ug/ml, 10ug/ml, Sug/nl,
9. bug/mlERRAREIRERRSHAEAHPLC TS
o AR EEX#, HNERESERANEESARS
EHEEEYR, EXEERGE,

M. W #% X Geniposide:

(1) % # Geniposide 10mgEA500n1 X FTHE+, WREHD
20ug/ml X R Ko

(z);&m&t’-ﬁsﬁamsmlzkxﬁilommﬁ#{w
A THERK , ERAHYFREERI0uw/nlZ
2E

(3)% *lﬁiﬁrl‘ﬁi‘”‘%ﬁ&%fi(1)*(2)(%2%!&77&
¥R, PAEEA15ug/nIXRE

(4)*5‘&‘2’»5’\5!11 (Q)ZEEXREIOIIEZERT, A
wRESN, R4 EE N Sue/nlX R K,

(5) ¥ ¥ A I 5ml (4)(%%&%210!11(1'!’“? e A,
TRE L, RAMHGRAEN2 Sug/nIX Ao

(6) % %17 A Hydroxybenzoic Acid 0.04mg/ml B R AR
BH,

(7) 74 L& — % #120ug/m], 15ue/nl, 10ug/nl, Sug/ml,
2. 5ug/ml%xﬂiﬁiﬁﬁﬁiﬁ »3aAHPLC+%



M, REEEX®R, #R8EES AR ERIZKE

mRLEYN, EXBEREWE,
N.2KEH X Hesperidin:
(1) % Hesperidin 10mgX2500nlX FTH ¥, FaEH
20ug/mlX# K.
RIAXUAEEETRERARIALEREZInIE TR P
, MANTEERSE , ARG/ G HEN12.5ue/nl
ZHEE
BTHRAERREETARFEI (A Q)IAERE,
BAREA, FAREN18. T5ue/nlX R E,
(DHFFEEARLD] QQIBEEZREIIZIZTHRE, A
THERK, LREAARAT6.20ug/nlL XK
GIRFELRLD] DIBREZREZIpIITERET, mA
THEEL, REHIWRENI. 1250 /01X X E
(6) % ## N Hydroxybenzoic Acid 0.04mg/ml & & 4%
x5,
(7)vA L% — % #20ug/ml, 15ug/ml, 10ug/ml, Sug/nl,
2. 5ug/nl ¥ TRBEZIRAERSHEAAHPLC ®4
M, RPEEX$, NEERRALRENDFEELALSE
AL E YW, xR Ea8n,

0.ZEH X Narigin:

(1)## Narigin lOmg@i‘SOOIli‘f'g‘F’ B 4 E
20ug/mlZ R K,

(2).ﬁ-dty/(ﬂﬁ*ﬁ‘ﬁﬁkSml(ki&ﬁilOml&fﬁ‘?
, MATHERE , £RE4HGH REH10ug/nlZ
RE

N HREREZEFFTEARFEL(DNAQIBERR,
MARE, PARYN15ug/nIXRE.

(HFHEEREp] QIBERZREZIIIETHRE, A
THEERE, LRAHYF AL A Sue/mlIZIRE



G)RHEARER] (HXREXEREIMIIEZEFRT, WmA
TREES, RAONGHAEN2. Sug/nITRE,

(8) 7 %=X Hydroxybenzoic Acid 0.04mg/ml & W3R
R,

(7) ¥4 L& — % #120ug/ml, 15ue/nl, 10ug/nl, 5ug/nl,
2.5ug/mI¥TARELEEERTMNEAHPLC %
M, AREEX#, HEREALRARBESARSE
EHELEYH, FBEREGHE,

p.#HMH&HZX Ferulic Acid: |

(1)## Ferulic Acid 10mg®#500mlX ¥ # ¥, B g
w3 20ug/mlX & Ko ‘

(DR RAEETRERARIILERZIplIE TR T
, WATEERSLE , ERAGAGHREH10ug/nlZ
2E.

BTHBEARAEETARFEI ()R QIBEER,
BEgRe, FREN5ue/RIZRE,
()R AFELEESg] QX HREEZREIIZETREF, oA
PRI, EESHYFEE Nbug/nl2 R A
(O)#EERSp] (I BVEXZREZIIXZEETKT, A
THZEL, RE&HGHAEN2.5ue/nlXRE .
(8)% %i#= ~ Hydroxybenzoic Acid 0.04mg/m] & % 4%
b1 30 A

(7)vA L& — 2 # 20ug/ml, 15ug/ml, 10ug/ml, Sug/ml,
2.5ug/nlFTARAREIRAERSHNEANHPLC®4
M, AREEX$, #HBERESHANBRRELIEKE
BHLEY R, SRR Gy,

(R) @R mMABME:
‘Condition A:
1.2 ¥#&4:



N

(1) RH¥F:

Inertsil ODS-2 ,5um, (4.6X250)mm ,GL Science Inc.

(2)B#4m:
(a)mobile phase:

WVater:Acetonitrile:phosphoric acid

= B5: 35:

(b)#%#:1.0 (al/min)
(N HTEE:
UV =254nm
(HEHE:
20ul
G)RHEES
Ethylparaben

(B) &

0.15

RAR TR G IR BA REBN REBN (H ), TE
HHEBI RS HEHRBREIH IR IGRER D &
REGAR , mARBESRAINERELILE HER

BES,

2.ERARS A &

3R H R

(1) =B ¥ (Glyeyrrhizin
(2)RM#¥F X Glycyrrhizin
(3)&#* X KX Glyeyrrhizin

(3)#F M # X Baicalin,Baicalein

Condition B:
1.2EEF9WZFE:

(1))§4ﬁ€?:

Inertsil 0ODS-2 ,5um, (4.6X250)mm ,GL Science Inec.

(2)# & 41

— 17—



(a)mobile phase:
k‘ater_ix‘icetonitrileiphosphoric acid
= 20: 80: 0.2
(b)#®Z:1.0 (ml/min)

() %= &
UV =280nm
HasH¥:
20ul
5)RMEES
Hydroxybenzoic acid
(6) 1% 5o B
REAFHE 2 Boh B BAEN BERN (K), T8
%#]ﬂﬁ(&&,%%ﬂﬁ%ﬁ&&?ﬁizﬁﬁﬁ@ S-S
EHEERE WARABR TS RRAIAREELILE RMER
B0,

ZQKRH&%: B &

3R H N
(1) =% & X Hesperidin
(2) % W& X Hesperidin

Condition C:
1.2 FHHEIRH:
(1 AME:
Inertsil 0ODS2,5um, (4.6X250mm) ,GL Science Inc.
(2)# %4 '
(a)mobile phase:
" Water:Acetonitrile:phosphoric acid
= 50: 50: 0.25
(b) . #2:1.0 (ml/min)



(3). ‘&% &:
UV =280nm
()EaR¥:
20ul
(5)RMEES
Butylparaben
(6)# 5o
REAAFTR IR EMN HEEFH BEFN B, T4
ERNEBI S AENBRECETHIRLUEERN &
$HERE 2 NAEFTERRIARBRELEIE, NEHR
&ﬁfno

2.ERAME: B &8

3. A F M ‘
(1) =8 #&X 6-Gingerol
(2)2 M %X 6-Gingerol
() W H X B-Gingerol,Baicalein, Wogonin
(4)4& # ¥ ¥ 6-Gingerol, Methyleugenol,Safrole

Condition D:
1.2EFHEIRH:
(1) &M%
Inertsil ODS2,5um, (4.6%X250mm),GL Science Inec.
(2) % % 41 :
(a)mobile phase: | .
Vater:Acetonitrile:Methanol :phosphoric acid
= 85: 5: 10: 0.25
(b) . #%#:1.0 (ul/min)
(3) &
UV =254nm
() BEH¥:



20ul
(5)RMBES
Caffeine
(6) # =0 ,
B AT T B M RGN BREFN (KR, FE
HEREBEI RS ASHREESKRIRILUERAH R
YHERE AR IFLARIARRELSRE MNER

BB,
2.ERRE: A8

3. %A F A
(1) =% & X Homogentisic Acid,Protocatechuic Acid,
Protocatechuic Aldehyde
(2)Z % %X Homogentisic Acid,Protocatechuic Acid,
Protocatechuic Aldehyde
(3)& # %KX Homogentisic Acid,Protocatechuic Acid,
Protocatechuic Aldehyde

Condition E:
1.E¥HFIHEH:
(HRME
Inertsil 0DS2,5um, (4.6X250mm),GL Science Inc.
(2)B % 4m:
(a)mobile phase:
Vater:Acetonitrile:Methanol:phosphoric acid
= 80: 5: 15 0.25
(b) . #2&:1.0 (ml/min)
(3) & &:
UV =220nm
(HEHTE:
20ul



(5)RF/EL
Hydroxybenzoic Acid

(6) 1% 5=
BRERATR LB EMN REGTH BEFHN (), T4
EREBI RS NENBRASKA IS ILLERY &
RBEETRE AN ERTERAIAREELEE MAER
&%&o

2ERABE: A &8

3.E A F R
HE & Amygdalin,Geniposide

Condition F:
lLEZHAEIRH:
(1) & # % :
Inertsil ODS2,5um, (4.8X250mu),GL Science Inc.
(2)B#am:
(a)mobile phase:
Water:Acetonitrile:Methanol:phosphoric acid
= 65: 15: 20: 0.25
(b) . %3&:0.8 (ml/min)
(3). B E:
UV =280nm
() E&E T
20ul
(ByRmPEER
Hydroxybenzoic Acid
(6)# o5 :
RERATHFILEREHN BREFH BREEMN A, T4
ﬂ%ﬁﬁﬂﬁﬁEiié&J%,$§4$i%£€%%ﬂiééﬁiiisiitﬁifiii!EFh,EE
ﬁﬁ?ﬁﬁyﬁkﬁﬁﬁﬁﬁﬂzﬁ%%i%%Eww%ﬁ



B0,
IO RMEE: B &

3.8 R R
= M #% X Hesperidin,Narigin

Condition G:
1.EFHHEIKRH:
(1) &%
Inertsil ODS2,5um, (4.6%X250mm),GL Science Inc.
(2)# & m:
(a)mobile phase: |
Vater:Acetonitrile:phosphoric acid
= 701 30: 0.25
(b).%#%:1.0 (ml/min)
(3) . & E:
UV =220nm
GHEH¥:
20ul
(BRI EES
Hydroxybenzoic Acid
(6)# &
RE AR T B B M RGN BEBRER),TE
EMNEEIRS AELBREASRIRILBLEERN &
PHERE MARKETHERAINSRELIRE, MNEH
B,

2,LEREBE: A8

3.3 R A
FREZX Ferulic Acid



()R EMARaMZRK:
REHBEREGRFEILBEEEN AR ZFNIATEE
PN ERETEAAIAFPZEESZIE B ERER,

ATAHAREREN HPLC HHEX, EREAE 200l ,
BB & (peak area ratio) WX #EE X (standard
deviation) RE RM& % (coefficient of variation).

(L) ra kB R
RTERBREF RAEBT » 705 THEFTHBETELZ
0 FTHBER, RERRXEYN (AF-—HEHRR) 7 H
mTBEAEINBRERASE ABEZ - ¥ BAHGARNER
& (ERFSEERAIREEELIRE) B HPLC oM, £
Eihme i £

(1\)’?}?’?%
LBAEMBS ERESHNFIMNELMILE,



n

=T %

A5 RAFHATEHERRENT Glycyrrhizin ¥ %

FHE | ERZ XD ERESREE | —AFTHEXSE
(mg/%) (me/day)
7K e R H+¥ Glycyrrhizin 30.03
AR *+y¥ Glyeyrrhizin 55.26
= (k) Lt Glycyrrhizin 24.50 24.50
(AR | ¥ Glyeyrrhizin 27.19 27.19
—REEET | ®Y Glyeyrrhizin S 21.37 21.37
ZmH&WL | #% | Glyeyrrhizin 26.87 26.87
—BRNEREHR | #Y Glyeyrrhizin 53.71 53.71
SR () #+ ¥ Glyeyrrhizin 29.86 29.86
IME (B | HY Glycyrrhizin 58.28 58.28
EMFRET | ¥ Glyeyrrhizin 21.72 21.72
ERFERTL | BN Glyeyrrhizin 31.17 31.17
ERFRER | HE Glycyrrhizin 36.77 36.77
EREMOR) | #F Glycyrrhizin 32.93 32.93
L +¥ Glycyrrhizin 57.27 57.27
(F#)
EHER #+3 Glyeyrrhizin 23.71 23.71
(B#T)
£#%M | #% | Glycyrrhizin 14.75 14.75
(REL)
2HEH *¥ Glyeyrrhizin 21.38 21.39
(B HA)




b FNF Glycyrrhizin F8MAZ B MABSR

THE peak area of mark substance mean * S.D.
/peak area of Ethylparaben (c.v.%)
interday intraday interday intraday
N & 4 0.165 0.176 0.16620.005 0.172%£0.010
0.175 0.166 (3.19) (5.63)
0.168 0.160
0.166 0.185
0.159 0.181
=M ¥ 0.158 0.163 - 0.163+0.005 0.156%0.007
0.163 0.143 (3.06) (4.80)
0.159 0.161
0.171 0.157
0.167 0.158
e R Y - 0.189 0.183 0.183=%0.005 0.170£0.017
0.173 0.162 (2.98) (7.99)
0.185 0.152
0.181 0.183
0.185 0.181
A& FME Glyeyrrhizin DREREHER
. add(ug/nl) found(ug/el) | recovery (%) |mean * S.D %
: C.v.%)
by X 4 10.00 9.324 93.24° 98.37%2.810
8.00 7.804 - 97.55 (2.86)
6.00 6.022 100.37
4.00 . 3.989 99.73
2.00 2.019 100.95
M 10.00 8.244 92.24 97.40+2.808
8.00 7.993 99.91 (2.83)
6.00 5.887 98.12
4.00 3.878 96.95
2.00 1.996 99.85
a2 10.00 9.565 35.65 85.91%1.801
8.00 7.898 . 98.73 (1.97)
6.00 5.677 94.62
4,00 3.888 97.20
2.00 1.867 93.35




A BAFNATEHERRENT 6-Gingero] +¥ &

FHE 2R % wAD A A | —aETHRASTY
(ng/g) (mg/day)
7 B % 6-Gingerol 2.57
5 ¥k e R =R 6-Gingerol 5.84
=Bk () *+ ¥ 6-Gingerol 2.34 7.02
Wy (EH) | £¥ 6-Gingerol 4.28 12.84
SBRHERT | k¥ 6-Gingerol 2.37 7.11
—RFERHL | £ ¥ 6-Gingerol 1.87 2.81
—mkEFH | 2% | 6-Gingerol 1.7 5.13
=M () ¥ 6-Gingerol 2.47 7.4
ERE(EH) | £ §-Gingerol 5.73 17.19
IMFERBT | £ ¥ 6-Gingerol 1.72 2.24
i*iﬁ_ﬁﬁ Ly %24 6-Gingerol 1.47 4.41
IMERER | £ ¥ 6~Gingerol 1.‘97 5.91
AWER(K) £¥ 6~Gingerol 2.39 2.39
EHFER =R ) 6-Gingerol 5.0i 5.01
(A #)
il 3 - 6-Gingerol 2.22 0.22
(BB TF)
o R 3 6-Gingerol 1.33 0.93
(AL
SAER £ ¥ 6-Gingerol 1.08 3.24
(B# &)




R, XY B6-Gingerol AEMER A M H ekt

k. 4 peak area of mark substance mean * S.D.
/peak area of Ethylparaben (C.V.%)
interday intraday interday intraday .
=N ¥ 2 0.189 0.324 0.324%0.007 0.3256%0.013
0.173 0.339 (2.16) (4.04)
0.323 0.305
0.331 0.318
0.332 0.325
XM 0.734 0.189 0.726%0.014 0.749%0.029 -
0.704 0.737 (2.00) (3.87)
0.723 0.716 : '
0.748 0.789
0.720 0.725
EF N 0.711 - 0.758 0.711£0.010 0.738%0.021
0.688 0.752 (1.41) (2.84)
0.717 0.710
. 0.701 0.755
0.725 0.714
At . FMP 6-Gingerol DRERBBER
FHE add(ug/nl) found(ug/el) | recovery (%) |mean £ S.D %
€.V.%)
s & 4 20.00 19.24 96.20 96.11+£0.785
15.00 14.33 95.53 (0.82)
10.00 - 9.56 95.60
5.00 4.88 97.60
2.50 2.39 95.60
EMEE 20.00 18.87 84.54 94.03+4.491
) 15.00 13.98 98.47 (4.78)
10.00 2.36 08.80
5.00 4.88 91.60
2.50 2.17 86.80
ok 3 -4 20.00 18.87 " 04.35 93.35+3.091
15.00 13.98 93.20 (3.31)
10.00 9.36 93.60
5.00 4,88 97.60
2.50 2.20 88.00




i+ — BEFTNRTEHFEIRELMNT Methyleugenol 4+ ¥k

FME 2R Z WA HRESEZIH4 | —a ¥ P ERATE
(mg/%) (wg/day)
A e R u ¥ Methyleugenol 0.68
I e o Methyleugenol 24.42
&AM (k) | m¥ | Methyleugenol 0.60 1.79
4 #NM | ¥ | Methyleugenol 20.39 61.18
(&)
£#%# | m% | Methyleugenol 24.94 17.18
(BE®T)
&% ¥ K 23 Methy lengenol e E——
(RHT) '
. ¥ | Methyleugenol —_— R
(BRWR)
&+=.7M%® Methyleugenol A EMAR B MURAX
FHE peak area of mark substance mean * S.D.
/peak area of Ethylparaben C.V.%
interday " intraday ‘ interda& intraday
i 4 0.300 0.297 0.297+0.005 0.295%£0.002
02290 0.204 (1.69) (0.66)
0.293 0.293
0.296 0.297
0.304 0.295




A+Z FMNE 6-Gingero]l THARRLR

FEE add (ug/rl) found (ug/ml) recdvery (%) {mean * S.D %
{C.V.%)
RN 25.00 22.43 89.72 92.23+3.856
20.00 18.99 94.95 (4.18)
15.00 13.78 91.87
10.00 9.78 897.80
5.00 4.34 86.80
At BEAFTHATEAERRRMNT Safrole ¥4
FH L E¥ ¥4 RS HHEESTEE | —BFPHBXTF¥
(ng/g) (mg/day)
R X safrole 0.00
B R dor % safrole 2.74
EHEM(KR)| mF safrole 0.00 0.00
LHIR b ¥ safrole 2.77 8.31
(E#)
EAEK dur safrole 0.48 0.38
(BR®YT)
LHR o safrole _— —
(BR#H L)
i - b ¥ ) safrole —_— -
(EER)




£+5&_FMNE Safrole ABEMARSE 8 2 2 3

THE peak area of mark substance mean T S.D.
/peak area of Ethylparaben (€.v.%)
interday intraday interday intraday
£ %MK 0.093 0.090 0.004:10.002 0.09010.002
0.087 0.088 (2.08) (2.60)
0.092 0.088
0.094 0.084
0.004 0.096

£+# . FMYE Safrole TREREEX

FME add (ug/ml) found(ug/ml) | recovery (%) |mean = S.D %
(C.V.%)
EHXK 63.05 59.87 94.96 01.49%3.585
47.29 43.78 92.58 (3.92)
31.53 30.01 05.18
15.76 13.98 88.71
7.88 6.78 86.04




Z+E BRAFHRTFTERHEZIREN P Homogentisic acid ¥ %

VA 2R Z W/ERAD HEATZTHE —8¥+HEASTT
(mg/g) (mg/day)
KR *X Homogentisic 0.88
Acid
¥ IR *3X Homogentisic 0;68
Acid
=B (k) X Horogentisic 0.73 3.64
Acid
—BRE(E®)|] £E Homogentisic 0.68 3.42
- Acid
—BEREBT | I Homogentisic 0.18 0.89
Acid
—BERBL | ZE Homogentisic 0.21 1.03
Acid
—RERGR | EE Homogentisic 0.80 3.98
Acid :
ZMAE(K) | L | Homogentisic 0.76 4.55
. Acid
B (B X Homogentisic 0.56 3.34
" - Acid
EMEFERET | XL Homogentisic 0.16 1.05
Acid
ERFEEFL] XX Homogentisic 0.12 0.72
Acid i
EBEERER | *E Homogentisic 0.12 0.72
Acid :




FHz | 2E2 ERAS HRAAZEAE | —aFTEAASE
(mg/3) (mg/day)
EHER(A)] X Homogentisic 0.81 1.22
. Acid
AXER *X Homogentisic 0.60 0.90-
(E ) Acid
op 4 *X Homogentisic 0.37 0.56
(B#H¥F) Acid
EHEH 22X Homogentisic 0.18 0.27
(& L) Acid
o N - 3y Homogentisic 0.33 0.49
(BRER) Acid '
A, FM¥ Homogentisic Acid ABMAR A MREER
A peak area of mark substance mean £ S.D.
/peak area of Caffeine (C.V.%)
interday intraday interday intraday
=N 8.7 0.442 0.430 0.430£0.018 0.442+0.008
0.423 0.448 (4.04) (1.70)
0.434 0.449
0.451 0.436
6.400 0.446
5"'-*75 0.496 0.492 0.492i0.616 0.493%0.006
0.464 . 0.505 (3.21) (1.27)
0.509 0.488
0.505 0.490
0.486 0.490
EHFEK 0.115 0.116 0.116%0.003 0.115*0.003
0.118 0.118 (2.88) (2.31)
0.117 0.118 ‘
0.119 0.113
0.110 0.111




A+ . FHTP Homogentisic Acid MR £ REHX

A EA add{ug/ml) found(ug/ml) | recovery (%) |mean £ S.D %
(C.V.%)
8. ¥ 2 10.00 9.02 90.23 87.12%4.447
8.00 7.24 90.43 (5.10)
6.00 5.03 83.82
4.00 3.12 79.98
2.00 1.82 |- 9LI5
= 10.00 9.27 92.67 89.66+4.207
8.00 7.35 94.53 (4.69)
6.00 5.37 89.57
4.00 3.29 82.20
2.00 1.79 89.35
AR 10.00 8.79 87.87 85.31+4.659
8.00 7.35 91.81 (5.48)
6.00 5.18 86.28
4.00 3.29 82.33
2.00 - 1.57 78.25
Ao+ BEATHRTEFEEIRYAN T Protocatechuic.Acid ¥k
FHz | AEZ|  #wEES ERAFRER | —BFTHRRSY
(me/g) (mg/day)
AR *E Portocatechuic 0.146
Acid
B bR +E Protocatechuic 0.118
Acid
=BF (k) > Protocatechuic 0.136 0.684
Acid
~HF(FH) | FE | Protocatechuic 0.115 0.576
Acid -
SBERBT | X | Protocatechuic 0.018 0.080
Acid
~REEEL | FI Protocatechuic 0.072 0.361
Acid
SHREER& | *XL Protocatechuic 0.033 0.167
Acid




raz |2z EEAS BEASEFE | —aFTHEAST
(mg/g) (mg/day)
=M () I Protocatechuic 0.098 0.586
Acid :

ZRE (AL X Protocatechuic 0.093 0.557
Acid

ERFEBT .8 Protocatechuic 0.021 0.127
Acid

EMRFREL | XX Protocatechuic 0.017 0.112
' Acid

ERERER | X Protocatechuic 0.017 0.105
Acid

EHRERGR)] X Protocatechuic 0.139 0.208
Acid

EFE K *E Protocatechuic 0.107 0.160
(E#) Acid

g B2 -4 =33 Protocatechuic 0.037 0.055
(R#7F) Acid

SHFEK *E Protocatechuic 0.016 0.024
(BEBL) Acid

2HEK *x Protocatechuic 0.029 0.044
(B A) Acid




i—'-'f"*.?}'"if Protocatechuic Acid FIEMAXL MR BLR

T peak area of mark substance mean * S.D.
/peak area of Caffeine €.V.%
interday intraday interday intraday
ey 0.632 0.609 | 0.609£0.031 | 0.601%0.016
0.557 0.629 (4.92) - 2.92). |
0.589 0.584
0.629 0.602
0.639 0.682
=N 0.471 0.485 . 0.4851+0.010 0.498+0.009
0.477 0.512 21D (1:78)
0.500 0.498 :
0.493 0.485
0.486 0.501
EFEHK 0.158 0.149 0.149+£0.006 0.1540.008
0.146 0.163 (3.61) (4.95)-
" 0.153 0.157
0.141 0.142
0.146 0.158
A=+= TR Protocatechuic Acid TR ERRA R
FME add(ug/ml) | found(ug/ml) recovér& (%) |mean £ S.D %
€v.g
—RE 10.00 8.73 87.27 89.42+4.026
-8.00 7.67 95.81. (4.50)
6.00 5.37 89.43 -
4.00 3.64 90.93. ..
2.00 1.67 83.65
ZMm 10.00 - 9.56 95.63 - 89.66+4.669
8.00 7.45 93.15 C(s.21)y - T
6.00 5.4 90.63 o R E
4.00 3.38 84.40
2.00 1.68 83.95 ..
SR 10.00 9.03 90.34 91.10%4.680°
8.00 7.67 95.93 (56.14)
6.00 5.34 88.03 "7
4.00 3.86 - 96.40 .
2.00 1.88 83.80




Eo 4 BAFHATESHPEIERLAT Protocatechuic Aldehyde ¥ &

FHEL | LEEZ K18y A4 | —aFFHEATE
(me/g) (mg/day)
AR *X Portocatechuic 0.063
Aldehyde
CEHRR X Protocatechuic 0.034

Aldehyde

=ik (k) *X | Protocatechuic 0.060 0.300
Aldehyde

—RF(E#K)| FX Protocatechuic 0.033 0.168
Aldehyde

» —RHERRT ) FE Protocatechuic 0.010 0.048
Aldehyde

—#EEEL | £L | Protocatechuic 0.012 0.058
Aldehyde

-8 % 73 ] ‘FI Protocatechuic 0.011 0.0b4
’ Aldehyde

ZR#F(E) | 2L | Protocatechuic 0.049 0.203

Aldehyde

=M% (EH) | £L | Protocatechuic 0.028 0.168
Aldehyde

ZBRERHET | XL Protocatechuic 0.008 0.045
Aldehyde

ZRFEFL | 2L | Protocatechuic - 0.009 0.051
Aldehyde

AREERE R | X Protocatechuic 0.008 0.049
Aldehyde




g 25 Z WAL BEASEEE | —a ¥+ H2ESF
(mg/g) (mg/day)
EHEM(AK) | FE | Protocatechuic 0.050 0.075
" Aldehyde
o 4 X Protocatechuic 0.033 0.050
() Aldehyde '
&#¥% | *X | Protocatechuic 0.019 0.028
(ZEHYT) Aldehyde
2FER X Protocatechuic 0.007 0.010
(BRFL) Aldehyde
ot B -4 X Protocatechuic 0.008 0.012
(BER) Aldehyde
=+ FMF Protocatechuic Aldehyde R EMEAR B MR B4R
FwE peak area of mark substance mean £ S.D.
/peak area of Caffeine {C.V.%)
interday intraday interday intraday
N, ¥ 0.108 0.107 0.107£0.005 0.107:t0.002
0.104 0.109 (5.16) (1.65)
0.117 0.107
0.107 0.106
0.100 - 0.104
EEA 0.109 0.111 0.111£0.002 0.110£0.002
0.113 0.112 (2.04) (1.58)
0.108 0.107
0.114 0.111
0.112 0.109
okt 0.017 0.018 0.018%0.0005 0.017i0.06b3
0.017 0.018 2.78) (2.22)
0.018 0.017
0.017 0.017
0.018 0.017




© - k=+& FMY Protocatechuic Aldehyde W& FREAR

rHL

add(ug/ml)

found(ug/ml) | recovery (%) |mean £ S.D X%
' (C.V.%)
bN. ¥ 10.00 8.52 - 85.17 81.26+8.676
- 8,00 - - 7.24 - 90.55 (10.67)
6.00 . = 5.02. - 83.65 :
4.00 3.28 82.03
2.00 1.30 64.90
2 05 10.00 927 | e 89.07%2.823
8.00 7.36 92.05 (3.17)
6.00 5.28 88.07 ,
- 4.00 3.42 85.63
2.00 1.74 86.90
K 10.00 9.13 91.27 88.37+5.794
Uy 8.000 7.35 - 91.81 (6.56)
U600 5.46 91.05
400 3.64 90.93
1.54 76.80

2.00




EotA RETNRTEHEZAXMT Hesperidin +F &

FNL | 2EZ EAS HRASREA | —aETHAKSE
(na/5) Gw/day)
AR ¥4 Hesperidin 31.21 |
mHeR | ME | Hesperidin 69.67
=M (%) | ME | Hesperidin 24.10 96.38
S (ER) | RE Hesperidin 62.47 249.86
SRWEBT | BE | Hesperidin 1646 65.85. .
SRERNL | BRE Hesper idin 15.07 90.44
nEER | MR Hesperidin 12.76 51.02
Ak () . §.4 ‘Hesperidin 21.95 43.89
HM A () | RE Hesperidin 72.65 145.‘3”0,
AMERTT | RE Hesperidin .41.50' . 41.50
AMHEBL | A | Hesperidin 14.31 28.61
AMBRER | ME | Hesperidin. 34.32 68.64




=+ . FMNP Hesperidin AEMAR B MRELER

Az peak area of mark substance mean * S.D.
/peak area of Hydroxybenzoic acid (C.V.%)
interday intraday interday intraday
8. ¥ 0.635 0.648 0.648+0.026 0.658£0.016
0.642 0.672 4.11) (2.45)
0.614 0.683 :
0.657 0.640
0.693 0.649
i W% -0.360 0.365 0.365%0.013 0.360£0.012
0.372 0.380 (3.72) . (3.34)
0.346 0.357 )
0.359 0.355
0.386 0.344
A=+ . F8 P Hesperidin MR ERRIR
R add(ug/ml) found(ug/ml) | recovery (%) |mean £ S.D %
C.V.%)
-8 ¥ 25.00 23.46 93.84 92.59+5.208
20.00 19.03 95.15 (5.63)
15.00 14.56 97.07
10.00 9.45 94.50
5.00 4.12 82.40
i @ 25.00 23.12 92.48 91.72+4.425
20.00 19.72 98.60 (4.83)
15.00 13.95 93.00
10.00 8.93 89.30
5.00 4.26 85.20




AT BRETRATEXHERREN T Bajcalin ¥ £

ML | 2éz wRAH BRASZEA | —BFTHAXSF
(mg/g) (ng/day)
ARR *3 Baicalin ©72.60
AHER | %3 Baicalin - 75.33
kM) *% Baicalin 57.18 114.36
A (AR) | RE Baicalin 67.19 134.38
AMEREBT | *3F Baicalin 17.20 17.20
ﬁﬁﬁﬁﬁb 3 Baicalin 31.82 63.64
AMERTRE | FX Baicalin 26.19 78.58
22+ FHY¥ Baicalin REMARBEMBREHER
Xz peak area of mark substance -mean + S.D.
/peak area of Ethylparaben C.V.%
interday intraday interday intraday
i 2 3 0.210 0.218 0.218%0.008 0.2080,010
0.227 0.218 (3.87) (4.95)
0.222 0.204
0.223. 0.198
0.206 0.194
EZE+— FNF Baicalin DRERBER
TR L add (ug/ml) found (ug/ml) | recovery (%) |mean * S.D ¥
(C.V.%)
i . 10.00 9.271 92.70 90.10+4.588
8.00 7.650 95.63 (5.09)
6.00 5.472 91.17
4.00 3.281 82.00
2.00 1.780 89.00




EEito BREFHNRTESEZREMNT Baicalein ¥k

SRE 5./ SRR ¥ O 4 £ Y-8 HRASEI4E | —8XTHEASFE
o (mg/g) (ng/day)
AR *% Baicalein 5.37
AR *5 Baicalein - 6.94
k(&) ‘*5 ' Baicalein 4.92 8.85
v M (EN) | *F Baicalein 6.57 13.13
AMERBT | £3F Baicalein 1.99 3.98
| ANEREL | *F Baicalein 1.52 3.04°
| ARERER| XF Baicalein 1.13 2.27
AZ+Z FME Baicalein FEMAR EMRAMER
THE peak area of mark substance mean T S.D.
/peak area of Ethylparaben €.V.%
interday - intraday interday intraday
iR 0.274 0.289 0.289%0.010 0.277+0.009
0.303 0.287 (3.32) (3.34)
0.236 0.270
0.294 0.274
0.289. 0.266
2EZ+tw FWE Baicalein THREREER
ML add (ug/ml) - | found(ug/ml) | recovery (%) |mean * S.D X
(C.V.%)
b 4 10.00 9.010 90.10 88.02%x2.821
8.00 7.022 87.75 (3.20)
6.00 5.221 87.17
4,00 3.670 81.75
2.00 1.870 83.50




AETE REAFTHRFTEHELRENY Yogonin S F &

FHZ E¥ ¥4 E - 380N GRATZIH | ~8FTHEESF
(mg/g) (mg/day)
Py *3 Wogonin 4.86
B e R I3 Wogonin 3.78
N () FX Wogonin 4.28 8.55
HNEH(ER) | KX Wogonin 3.98 7.96
KMERBT | £Z Vogonin 0.88 0.88
HEHEEHEL | £F Wogonin 0.79 1.57
AWHEETR | ¥F Yogonin 0.99 2.98
AEZ+5 FHE Vogonin FEMERAMBBER
FHE peak area of mark substance mean 1t S.D.
/pesk ares of Butylparaben (C.v.%)
interday intraday interday intraday
A 0.343 0.338 0.338+0.008 0.333%0.004
0.327 0.332 (2.22) (1.34)
0.335 0.327
0.337 0.329
0.350 0.336
RE++E FMP Yogonin THERRL R
kA add (ug/ml) found(ug/ml) | recovery (%) [mean *+ S.D &
(C.V.%)
HWE 10.00 9.251 92.50 91.79+3.067
8.00 7.652 95.63 (3.34)
6.00 5.451 90.83
4.00 3.460 86.55
2.00 1.870 93.50




REFA BBEFNRTEHERGYNP Anyedalin ¥k

FHE X 4 #EASG HEATZTA —B¥+HERTT
(wg/g) (mg/day)
A 1= Amygdalin ’0,142
bR E X= Amygdalin .0.213
—mb(k) | #4 | Amygdalin 0.111 0.222
B (EH) | F+ Amygdalin 0.173 0.347
:.Ef.i%ﬁi'ﬁ_‘?’ 4= Amygdalin 0.047 0.047
—BERBL | F Amygdalin —_ -
—REERBR | T Amygdalin 0.058 - 0.087 _
A=+ FMF Anygdalin FEMAR A MERER
FH L peak area of mark substance mean + S.D.
/peak area of Hydroxybenzoic Acid (C.V.%)
interday intraday interday intraday
=N ¥ 2 0.036 0.036 0.036£0.001 0.035£0.001
0.037 0.036 (2.90) (2.31)
0.035 0.035
0.034 0.034
0.037 0.034
ke + FBYF Anygdalin BEREREER
TN Z add (ug/ml) found (ug/ml) | recovery (%) |mean k£ S.D %
(C.V.%)
EX X 10.00 9.02 90.17 87.20%3.503
8.00 7.23 90.38 (4.02)
6.00 5.37 89.53
4.00 3.29 82.23
2.00 1.67 83.70




et — RETHEFTEHLRLERL YT Geniposide 2 F %

L ¥ 4 RS FEASZFL —8FF AT
(mg/g) (mg/day)
EE LD L 46 F Geniposide 20.17
B F b S Lds T Geniposide ©20.57
—BAH (&) | LET Geniposide 18.44 36.87
ZHK(EH) | LEF | Geniposide 17.47 ©34.95
—BERET | LEF Geniposide 5.23 5.23
SBRHEREL xl-x'i:'. Geniposide 9.32 18.64
SHBEER | LET | Genivoside 8.73 13.10
AT FHE (eniposide FEMAR B MRBLES
7w E peak area of mark substance mean * S.D.
/peak area of Hydroxybezoic Acid C.V.9)
interday intraday interday intraday
B 0.759 0.717 0.727£0.020 0.725£0.014
0.699 0.745 (2.71) (1.89)
0.727 0.704
0.713 0.727
0.735 0.732
R+ Z FHP Geniposide THFRBLER
F = add (ug/ml) found(ug/ml) | recovery (%} |mean £ S.D “x{
(C.V.%)
. & 25.00 24.16 96.77 93.53%£3.229
20.00 19.33 96.63 (3.45)
15.00 14.23 94.89
10.00 9.03 90.25
5.00 4,46 89.12




smim BAFART SAERSLMT Hesperidin £ F &

THE T EZ &R HEA T EFHR —~aFFiEASTY
(mg/g) (mg/day) -
PX .3 BE Hesperidin 64.35
s .
BEHRR BRA Hesperidin | 69.43) .
2
EMW () . ¥4 Hesperidin 25.16 50.33
E:h o
EXRE(EH) . 4 Hesperidin 35.64 71.28
B
ZEBREFT | BA | Hesperidin 29.17 29.17
mE
2EFTEREL . 34 Hesperidin 13.20 26.40 -
E:h .
ERERFR | BRR Hesperidin 16.94 33.87
£l o ,




BT E FHMP Hesperidin AEMA L B MBRBRLER

EEAE peak area of mark substance mean t S.D.
/peak area of Hydroxybenzoic acid (C.V.%)
interday intraday  interday | intraday
=% 0.263 0.279 | 0.279%0.008 | 0.2070.011
0.290 0.204 (3.39). . (3.59)
0.280 0.299 :
0.284 0.306
0.276 0.308

ATta FAE Hesperidin =& ¥ REAX

R E add(ug/ml) found(ug/ml) | recovery (%) |mean = S.D %
' (o0 1% 4
R 25.00 24.98 99.92 06.63+2.427
20.00 19.36 96.80 (2.51)
15.00 14.78 -~ 988.53
- 10.00 9.45 94.50
5.00 4.67 93.40




o+t ERAFHMNATEAEEALEYHNP Narigin 2F 4

ML | xE2 WEAS FRAS A | —a¥PHEAST
(wg/g) (mg/day)
kR S Narigin 0.384
8 ¥ e B #rx Narigin 0.416
S (k) £ ) Narigin 0.376 0.564
EBE (AR | BT Narigin 0.433 0.649
EREBRET ! 2T Narigin 0.366 1.170
ZRERHL | BE Rarigin 0.307 1.22¢9
ERMFRER | BE Narigin 0.262 0.384
Am+tA FME Narigin AEHMARBMBBLER
FTHE peak area of mark substance mean + S.D.
/peak area of Hydroxybenzoic acid C.V.%)
interday intraday interday intraday
-9 ¥4 ‘0.017 0.017 0.017£0.0005 | 0.01630.0004
0.018 0.016 (2.78) (2.64)
0.017 0.016
0.016 0.017
0.017 0.016
ka+/A FHT Narigin FRFREER
TH & add (ug/ml) found(ug/ml) | recovery (%) |mean £ S.D %
(C.Vv.%)
B 25.00 23.45 93.80 90.15%2.677
20.00 18.56 92.80 2.97)
15.00 13.12 87.47
10.00 8.93 89.30
5.00 4.37 87.40




At BEFNURTEHELNENP Ferulic Acid 2F£

IR LA 7 HERRS RS ZER | -8 FTHBAST
(mg/g) (mg/day)
AR | £% | Ferulic Acid 1/059
AR Ll - Ferulic Acid 0.914
M (&) 5 Ferulic Acid 0.967 2.901
KW (A | TR Ferulic Acid 0.524 2.472
HEHERET | TH Ferulic Acid 1.385 2.077
HARERBL| 8% Ferulic Acid 0.863 1.725
FREREBR | 8% _ Ferulic Acid 0.761 1.522
A= THYE Ferulic Acid Al EMAR 8 MRELR
A peak area of mark substance mean £ S5.D.
/peak area of Hydroxybenzoic acid (C.v.%)
interday intraday interday intraday
b1 0.276 0.274 0.2744+0.009 0.28930.008
0.264 0.289 (3.36) (2.89)
0.282 0.289
0.263 0.297
0.285 0.297
KAE+T FMYE Ferulic Acid TR ERBHR
FTHE add (ug/ml) found (ug/ml) | recovery (%) |mean £ S.D %
(C.V.%)
W% 25.00 23.18 92.72 87.89%4.347
20.00 18.19 90.95 (4.94)
15.00 13.56 90.40
10.00 8.36 83.60
5.00 4.09 81.80
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CHTRGEEAY RAREX TRALANSHRESBEE X5
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EMERKXCE)RROFERBERNAN TR  BEE% ¥ 2
REENREYE - BRRERERMEER HPLO) Eh ¥ E B RS S k-
WS FARTIUEHMEBREBHBESBETHESEBLE - NERR
G R FHGRI BB 5 5 e .

A% A SDS K s B B (sodium cholate, SC) 5 T 5 M » L& 60 %
#7 50mMSC » 15mMNaH,PO, » 4.25mMNayB,0, ¥ ¥ F1 40 % B & B &2 ig 5, i
WEBRIMERENRELE > TROSENABREEEEBLER/IE
% o K FEHY sennoside A ~ B ~ emodin » % B berberine - palmatine » 2
% {9 baicalin - JE # # magnolol + honokiol » F X & # naringin £ # & &
53 o SC B & A ¥ Y5 ) 7T 3 4> & 4 %% B2 £ % ¥} berberine - palmatine % IF 8
T ORI H  GF O MBS R 0 5344 SC I Na,B,0; &k NaH,PO, 5% pH & &
BHREEW A REBEERESRESEYRS  EETANERE
B TZESBENER -

I B B K % 8 1 2 J& 1T (MEKC) 53 #7 Z 5 % & 8 baicalin, oroxylin A 7-
O-glucuronide, wogonin 7-O-glucuronide, sennoside A, sennoside B,
glycyrrhizin, ferulic acid, caffeic acid, emodin, aloe-emodin, baicalein, wogonin
F+ —M@ K45 0 #HELE I8BmMSDS + 2mMCA - 12.5mMNa,B,0; &

— 85 —



10mMNaFLPO, # R E B IR T+ EA BN AR ERELLS
o ,

| RMEEKESTRME  RRE  ERENEEE S - R REH A
B W EBCANT o RBI R B E I A S R B o R A RS
fy 2 B4 o

ABSTRACT

‘Capillary electrophoresis (CE).is a recently developed analytical instrument
which possess the features of high efficiency, short analysis time and high selec-
tivity. In order to overcome the difficulties of HPLC in apalyzing h1gh polar
components of Chinese herbal drug, the techmques of capillary electrophoresis have
been applied to accomplish the determination of bioactive components in San-huang
_hsieh- hsin-tang, Hsiao-cheng-chi-tang and I-tzu-tang.

Sodium cholate (SC)and SDS were used as surfactant for micellar electrok1net1c

chromatography (MEKC)in our research.  Using this reagent, the contents of

sennoside A, B and emodin of Rhei Rhizoma, berberine and palmatine of Coptidis

Rhizoma, Magnolol and honokiol of Magnoliae Cortex, and naringin of Ajurantii

FructusImmaturus in Chinese medicinal preparations namely San-huang-hsieh-hsin

-tang and Hsiao cheng-chi-tang could be determined simultaneously within 20

minutes. With the use of SC and organic modifer, the adsorption between cations

such as berberine and palmatine, etc., and anions of the capillary wall could be

minimized, and thus sharpened the absorption peaks. Meanwhile, owing to the
differences in solubility of various compounds with this surfactant, a buffer sol-
ution consisting of SC, NaH, P O, and Na, B, O could be thus used to analyze
the bioactive components as mentioned above.

MEKC was used to analyze the twelve constituents — baicalin, orxylin A 7-O-
glucuronide, wogonin 7-O-glucuronide, sennoside A, sennoside B, glycyrrhizin,
ferulic acid, caffeic acie, emodin, aloe-emodin, baicalein and wogonin, etc., in I-tzu
-tang. A buffer solution consisting of 18m M sodium dodecyl sulfate, 2mM sodinm

cholate, 12.5mM sodium borate and 10mM sodium dihydrogenphosphate was found



to be guite proper for this separation. The analysis could be accomplished within
15 minutes.

Basing on the features of offering shorter analysis time, higher column ef-
- ficiency, requiring smaller amounts of samples and eluent, easier thorough cleaning
of the column and autosampling, CE is found to be a promising and suitable method
for the determination of the high polar components of Chinese herbs and Chinese

medicinal preparations.

%¢%ﬁ%ﬂl%%%ﬁ%’Eﬁ%%¢¥%%%ﬁﬁ5ﬁ%ﬁ?
BRATEE DEETEEE - R R BEN ST
%o HEECTNERAERR AETEAE ENESRRTEH
HESESHEOAERBNIPLCAN AL BRAEESR » 3 T4
BERMEEAAGAG A GRBRRRECSS o BOENME
ERAER > IPLCNABESRS B B0 ()EHENENEE—
TR E—EEE > B R MR B R &R 5T AR

EER  ARUB—YERETHBHSE —ROER . O)EENB
EHE—PERAAS  EHNEETREERE B REH= - Wt
RTHEENEN RS BEEREEHERIMBYE  ATRE 52K
BE . (OFFMBEBE—PEURIREELISELRIRS » — &
AHBEEEEREB—/IBE REREEIEE . (DEHLRHS
—FAEEEATAEETEAWER ) LLEENBEREER2 5
BLERSEE - Bl » SHIHN A BRSTEN » HER
EBESE EELE - |



EE ¥ (capillary electrophoresis,CE) R EERFBEN 7
FEBE(-T) CHREZERPEAE KER SRRSHENEES
B (8-16) » T —EREM (50~100x )MWEAERRE » EHTFHE
BBMAAENSEEY  ETESOEER > MELATFWABRE
EMEYBAEME (fused silica capillary) RERNERNEEER
o FESESHBAENTASRFNERYE  NFNEFTERE
HEEANEE BEESUSRERE RYEAEMERENE ] B4
EHMEREEHES > ETEASREE ) ESRERI~20l BEE
f 166 T E PR B TR BB U 1R 4 AT o

19904 Honda® A B % % I CE4 #7245 B 344 (17)#9 paeoni lorin,
oxypaeoniflorin, gallic acid RHEATEY o RAIF M CER I M4
7% 0 A< B ephedrine alkaloids(18) » 15 % 18 497 8 52 b 7 /2 £ f 21
BE BLMEMARAEFEXEESBEN  SXEHEL TilE
AERATER UARREAEEEEBHE2ARNGR &
%%%EmﬁﬂﬁgﬁﬁCEﬁ}ﬁﬁiﬁiE’\Jcoptisine, berberine, epibeberine,
palmatine, columbamine, berberastine, jatrorrhizinefmagnoflorine
= [ AW (19) 0 EAMberberine, palnatine, jatforrhizine,
ohellodendrineRinagnoflorine(20) » i HE FA 5 o 2 BLSI 447 » 4058
# P #ephedrine, pseudoephedrine(21) > coptisine, berberine,

palmatine(22)glycyrrhizin, glycyrrhetinic acid(23)Aamygdalin

(24)% » BB BIF o HAh » FIH A AP phenolic compounds, glycosides, -

carboxylic acids, amino acids¥ S BIFE & B MR RR T RE 0 - B
WE - AREERSEHNNE FI50FRTHF B Z coptisine,

berberine, epiberberine, palmatine, giniposide, baicalin% X

~



TE RNk RRMHARTEUBMWCESON I BEESLERES
%’f :

i

AHANEBNEESHLECERE  HBEEN DEIUB TS
o ERBEABRBEMNEZE cAEEHRZRIERLEE ZEHLER
 LFBEE AR A EHERAN A E ST o

F—f FTREKN=ZFBECFZCESMF kB &

II-1-1 #%

ZERLE ERETABHSCEERIAZREELE » “Bi
W%%K’%KW%EE”’%uﬁﬁ%%%jﬁﬁgﬁﬁk’ﬁ%
B EA RS ELBRRN AR BEAESN T E S o
BPEEAEERR "Hm 90 HINE - EALTEE  BEaE
KEE WEEKMEEFR  BOBEZ o, » XRERSEES &
B~ FETENE - B8 FHES IREA - REFE - L& - 258
REE > BEGRN  BETE  RRTHE > ROEBR - SHEE -
PRUE ~ DL - ﬁm%@%m P BMEMARBAE  HE S, %(25,26,27) o
)




sy, ROEEELES  SEEHES > AERKEW > XM -
WEEBEREKNER  REMZEK - BELD BIMm e BES
SEMEERNBETRLOTESENRBOER Z¥ES > NEE
A Y B 45 5 R 7S I 80 O (25,26) °

 RRFEET AEEABET IR RE KK HES B
TR o HA 4 Zanthraguinone (B P M A (Asennoside 4~ B>
emodinZE T M HIEEE R » sennoside A-TREMBBEEE EELE
S SR T S HEE R BAE - AR TIEA o Menodin
T REEESRLRS CTOHAEI YRR EOR SR
FUARERETEABERE  SRESLAEGER - HFANA
@~ﬂﬁ\%ﬂ@\ﬁ%\ﬁ%‘%%¢%’ﬁi%%%ﬁ%ﬁﬁﬂr
Bhaicalin: EEERME @8 - BESEKE » Svaicalnk
b@wwmﬂw%ﬁ%m%MJ%%%ﬁ,mﬁm%%%ﬁyxéiﬁ
GUTE  KEAERE MK LW R LiEEE  BEEA K
EEE SberberineH S ERIEMAY  HRERAHORE - ERIE
R A R R EF 0 B o berberineflpalnatineF HEHE
82 WA (25,28,29) °

EEYRERNGERE ST A BREEREERESREE
w R E AR ERS o FBHEPLCET SE T » FI S A ¥ BUH R
Flsinnoside ABB SR S BIBE E Abaicalindbaicalein FHEH
(3% B berberine® palmatineZcoptisine(30,31) " BEHEWETHESH
AETEAEBNEERNER ) UHEYESTE > ERAEEY
- RAREYEREAT VAR A NS — EH T ERAET
ERs o TETEMAENEE REPERRIEDESHE -

'



N

AR EEH RS R EN SN T E S HE Sk TREBAE
MBS TERSE RKENOFEF > RBFE-—B2EHAK FH
%ii—ﬁﬁlqjéé%ﬁ%ﬂiﬁﬁ%—iﬁﬁﬁiﬁ°2&%’5%%‘%7’?%
AIsennoside A - B%Demodinb’ EEREN berberine ~ palmatine » &
%%E%E’Jbalca IInFLEYREE LE&80E

I-1-2 BEERILS
M-1-2.1 HAEHEER
a. RE
1.F B2 (Methanol) » ﬁﬁf%(Acetonitrile) :
Mellinckrodt LC #(ER)
2.7K D BMillipore MiIIiI—Q reagent vater system #i{k
3. HH RSN (Sodium borate) : Osaka ﬁ%%&(ﬁlﬁi) _
4 BEER Z &9 (Sodium hydrogenphosphate) : ﬁlﬁ’éﬁ%%&(ﬁﬁi)
5.BEBR$X (Sodium cholate) » Emodin, Berberine chloride:
Sigmaik ZEK (EH)
6.Sennoside A~ B, Baicalin: (UM (HA)
7.Palmatine @ 4B H B F M1 (32)
8.Methyltriphenylphosphonium iodide : Htriphenyl phos-
phine Mmethyl iodide X FEBIE (33)
b. &%
1. BB ¢ Hettich Universal H®I A 10nLX 12
2.BR® E 5 (pH meter) : Metrohm 691



3. ME IR
Yater Quanta 4000
Z£ W% : 80cmX 75um 1.D. uncoated with the detection
window placed at 72.5cm (Millipore, 0.S.4)

{EHI% - on-line UV detector at 254nm

I1-1-2.2 SHE&EHE
Buffer : ‘& 60%B50nM sodium cholate, 15.00mM NaH2P04,
4.25mM Na2340769%£@§%§%§%u4096E@éﬁﬂﬂﬁ%°
Voltage : 25kV
Sampling time : 5 sec hy drosatic
Run time : 20 min

Temperature : 22.5~23.5C

I1-1-2.3 FEESRERZIEE
1.Methyltriphenylphosphonium iodide
¥EFB0.8000gM methyltriphenylphosphonium iodide ®B PR
HRL , DIEME R 100nLi50% FREEH  (ERWREREB] °
2 .Berberine | |
FEFE0.0336gM berberine chloride® R HEE » BIo0% FEE
B S0nLEK VA - RS EERE o 4HIM9~T7-5~2-1-0.5
nl > ZH0A 1. OmLPSEI¥EVA YR » LA5096 H BE AC AKX 1 0nL Y 4 ¥E 4R &
VEWE o IRBEWAWGEME  2RIDBMEBRSN  RHIFRE
@ o



.Palmatine

#EHE0.0085gM palnatine iodide¥ M FEE » LI509% B BT
FSOMLEY Y » BB BMEEW o S HIE9~ 752~ 1~ 0.50L »
EMAL OnL AR > LA50% B REER % 10mL iy A5 HE 42 5 V5 96 o
WBEWSTITERE » S BILEHE B IRHH - HERER o

.Baicalin

FEREO. 0510g39ba1ca 1nfﬁﬁA§3E§ » LL50% B BZ B B 50mL By
HWH > ZREEEE - SREI~7-5~2~1~0 5nL FMA

L.OnL PYERIEVEHL » DA509 F BEBD R 10nL oy &% 45 F VS W o 4%
REH SIS SHUEHEBRSIT BEREE o

.Sennoside A

fETB0.0100g% sennoside AVARS B B » BL709% B B2 WE B2 25
nLEYER > REBEEER o S FIB8 432~ 1~0.4nL 1 &
MAT.0nL Vﬂﬁ%ﬁg VER > BAT0% B BEEE AR 1 0mL Y A2 ¥ £ S VA ¥R o
KRB > SFUBME BRI SR EE o

.Sennoside B

fE#50.0080gM sennoside BIEF FEE » LL70% = B B A% 25
nl BIE > REE¥EEE o SFUES 432 1~0.4nL» &
AIAL.OnL PBRAEVEYR » LAT0% 5 BEED 52 1 0nl A A ¥ A2 5 VA VB o
KRBTGS > FHUBHEBRON > BIERELE o

.Emodin

FERE0.0040gM emod in¥E e B RE » LX7OC7E13E§EEE‘ZZSH1LE'J?’H

B BREBERW o S BIHS 4~3~251~0.50L » KA



1.0mL P B e VA W > BA709% P REES AR 10mLEg R HEBR LB M o AR
EH A FEE > SR UBHEEBERSN  RHERER °

TI-1-2.4 BEENWIEHEEER

| BT E =3 0B A 0.2500g » & B3l T0% R EE AR
305 » HEUK W HIA L OnL Py A ¥E SV > B0 % B B
B R LOnLAR¥E » A0 A5umiB BB A o B DI ER
EE o | %
) R T B S OB EM R0 2112g A3l
70 % T S A PCGH R AR » BA 205 8 0 WAL, OnL i B
W v Y 0 BL70% RS PR LOnLAR Y » SO0 . 45unil ¥ 3538 8
% EENEHETEREE-

I[-1-2.5 ECSWREKEZER
R &I A0.2500gZ SR W OBHART - M1
- AP S RENRER  FFREEEE -

M-1-3 HRENH
II-1-3.1 S EGIHRE

H Terabe%)\(34,35)‘%%%%_%%&1%%§m§%@ﬁ(MECC)L}
A HSWEM B LY - B WIERMF ECES T (36-38) © &
ﬁﬁg@uﬁ@ﬁﬁﬂwwmgﬁ%mgﬁﬁﬁﬁﬁﬁgwﬂm;
MEAF TAREESHNEY RS HIRE RS A 5



B(39) RILERANECCR AN ZW OB IWERE o = %8 .00
PEEEBKSD  BHEMAE M sennodide A~ BRlenodin » &
#yberberine ~ palmatine » EE & bacialin o

0 LU A3 2 WA 2 5 AT B4R 0. 02M SDS 2 0.0125M Na, B,
07F10. 01 Nall, PO, MY AR B Y5 WS 17 42 B » BE AR baical in i B Ik
BEHEEN > BREMRSITRRETE  BEDSBE BES R
ARREARNBHRN LR EENERY £ R E B3|
R R BET B B A7 A 1 B 0 02 7 VR M 4 —
ERNEM - HBTRED RS Wsennoside A B> emodin
NRABEGRE BL - EEBBEIET > IR ERsE
RTEEWERMESHE - B — RIIERA © &% @S -
BSOS & ~ TR OHIE > WME B ERES ARG N E - {8
RLTBRERSHTRHE » TEM%E B berberineBpalnatinedd &
HERSHH > BRERE —E SR o

ARRE \ENRSEEYBRNEE AR BRERTESE—
@MWE%MM%’mﬁ%%%%%ﬁ%&mﬁ%@&wﬂ%@
%0 R H AT S (39) » B 404745 1O B AR SR 85 % 00
100MCH; COONa ¥ ¥ 1 15 % B9 CHy OH » Itk 466 e L4 B B 4R ) 300 3 B T
MHMT  CHNEUBRTEERENRETEEEN T4 m -
%ﬂﬁﬂ%%%ﬁ%’%u&%%ﬁﬁgﬁmmWcMMm@w
7% JLTE 05 M B R B AR B VA K o

Sodium cholate RSB BN — % > AT S RNE LA T



R HEERBESHUR3a- Ta- o -WREERE
EE R (steroida VEBEWEEME > FUSTFRE —EHAH
A - R Rk B RS (1) 0

RS TR SCRERRAENRSE » fME
S PR YEEE 40mM SC» 12.5mM NagB,0; » 10m¥ Nal,P0, 8 B B
¥ (pi=9. 7)1 HMA30% M CH,ONERAMTRI BEEENH
%%E%%%%&W’%ﬂﬁ%ﬁ%&ﬁ%’ﬁﬂ%ﬁﬁgﬁg
SRS BN o AR E Rberberine ~ palmatineEHE
N EERAREEANRKGEZNEE > ARERE K A1
ML EM P ESHES  FREM CE - a8 SHEERE -
s pHES .30~ 0,62~ 9.78~ 9.87F MM E » BREAK T K
sennoside A~ BIBARFIEE MRS EHTE » 12 o B8 ol
I B YW > % e Esennoside A~ B enodinZFEESWE
BB ER o e MESCH fE IR > Mhaical inB HH f
SREEBNRS > REASNEREEHRHEER  BEHSEY
B o o

BENIENEE LS YA ENPE ) BRERISCRER
S 4E50mM » Nall, PO, #0 1 FE [ % 25 15nM » i B 5 1A 40% # CHyCN »
B T O 7 W ¥ Na B4 O Y9 E

buffer 1 :pH=7.97, 7.50Mm Na,B,0;;

buffer 2 :pH=7.53, 5.00Mm Xa,B,0;;

buffer 3 :pH=7.30, 4.25Mm NayB407;



VR

buffer 4 :pH=7.28, 3.75Mm NayB,0,;

buffer 5 :pH=7.05, 3.00Mn Na,B,0,;

ETBME BRI ERBEN,B, 0, BETH » SR
@Zﬁ@m%Z&ﬁ’m%mﬁ%%ﬁ°%MﬁM%§ﬁ%ﬁ
W /EE > W LLE B baicalin sennoside A~ B~ emodinPd{E 4L
BUZBHREES 2O IERE  FUEHTEENES - M2
pHIEIE AN » sennoside A~ BL BB FIth BT IR D » [ pHAE 8 /1
¥ LG YT BT b o BRI B SCIB SR A B v R EE A
UEBHERE > BEIERN - LW B A EHSOB K
MEREERE > BEHEEM®K - baical infEZ pHER(L > B8
HEEERRENES LERSHENANBERER » RE
mmmm%@ﬁﬁ%&%%ﬁ%m?%uﬁﬁ=I%Z%%TE
FPHEAR EBBHEENER - enodinREELEWTHT &
RNE FUBETRA  BETBSCERNEE, ME pIEKE
e BMERSEEFNEERN > FUBHEE LSS o &
SRR B o pHEAET.30(NagB, 0, WFE B 4. 25nN) KA B £ 2 5

BERR o

RER SCHAE 9B B M@ R pHE B (pEfE =
7.3F115.00mM Nal,PO,R14.25nM Na,B,0, B 5 )i B & i1 A 40% 1
CHyCN » BB T FSCIE 2 M E T EMEE R > R
BSCREHE RS LB NERENLE > MR2Z BT
HESCIR B2 B &5 B 5 4 (F 1B > 7 A8 30 SO BE 28 20mM A 50n s » 4



B SR RS > {E T B R H AR S SCYREE RS 20mNEE sennos ide
A~ B~ emodinkd Uk i W H & 2 E T > B7 RS2 3R AT S0nMEY SCIE
R TR AR VA HE o
B CH,ON(R b MESBEN TS KEHERZ SO
BE(50mM) R pHfE Bl & (B W ZpHE=7.3815.0M NaH,P0, f14.25nM
NagB 0, B ) » WIIT ABE L & F 8T EME BRI - &
BEESBTHSRABRHBENEER A WRIFTF o #CH,

CNEEHBERFMEBBER > FIMCH;CNFrberberineMpalmatine [

5 1 T VR R O % o B R S R R S O O K A B B SC
MWBHRAKERRK » Eilberberinefpalnatine MBER AT HIEE
MERBRN BEEHES R ML BERNE LSS ERE
S > WEBOES By A 7E R K R o B OB, ONPY ¥R 58
o EEEEDAERE EEBRNEMBERD 5 i
HEBEE - W Bk berberineAipalnatineSESCH MR » W i B SR A
N T BRYEENEEET > FUBRLEEE . &

WERCERREFRBGER > BHBREFR ZRIHE - €8

B@%ﬁ*ﬁﬁemodin@@lﬁﬁﬁ%ﬁ@f@ﬂ'ﬂﬁ%,ﬁbaicalin.‘
sennoside A~ B ES By i F A &5 B 3% CH, CNEY Y FF 480 110 70 4@ i » #
e HIFE > TEERpIE="7.38enodinEEFLEET K » REHFM
CH,CNES » B SEA R BRI BRIVE W » A7 LLZE204 E P9 I 5K i3 »
B CH,CNWMEE I > MBRANWER » EREERE > BEE
B ECHL,ONBEFRMNE  REEFWR  REESEETY



Zeta% » Mbaicalin~ sennoside A~ BEIE B2 B 32 i #0 [ 45 »
B By 325 th 0918 o 6 o R B TR B 0 40% CHy CXBsbaicalink
palmatinefy ti BB B 38 B 48 Vi (EOF ) 80 H BRAS 1 » 798 40 15
BRI G T BERAZEBRE » HEREE o
e Rt AR > DL50nM SC o 15mM Nal,P0, > 4.25nM Na,B,0
P FI40% CHyCNMI ¥ W RS e » 778 2 £ 70 BE AR o 20 It
BAZERE  BRABLEYRSZHEET AT - BB
( MRl mithyltriphenylphosphonium iodide( WAEX¥E S, ) » 6.
3578 | berberine > 7.54 8 ; palmatine > 7.843% ., baicilin
16575 . sennoside B » 17.657%% : emodin » 18.143% ; sennoside
A’wﬁﬁﬁozﬁﬁﬂ%ZEE&$%%$’um%ﬁﬁiﬂ
WEES N ERBEESFAE - BT 5 BER R — BT o

II-1-3.2 HEBEEGERERCBE
AIRTE B [ -1-2. 373k » D& T ¥ B o R 0 e T B
MERZEBERHE LEHBE (ug/nL)EH > TESRS 28

(~§ﬁﬂT:
(Y:ratio of peak area, X:ug/mL)

l1.Berberine:
¥=0.0191X—1.7120 (r=0.9999)
(FTAZEESTFIF33.6067.20~ 201.60 ~ 336.00 -
470.40 ~ 604 .80ug/mL)

2.Palmatine:



Y=0.0175X—0.2927 (r=0.9997)
(FRAZEES R S8.50~ 17.00~51.00~ 85.00~ 119.00 ~
153.00ug/nL) |
3.Baicalin:
Y=0.0277X—33.1995 (r=10.9998)
(FRAZEESFIE51.00 102.00 ~ 204.00 ~ 306.00 °
510.00 ~ 714.00ug/mL)
4 Sennoside A: ’
Y=0.0080X—3.8494 (r=0.9996)
(A2 BESBIE16.00~ 40.00 > 80.00 ~ 120.00 ~
' 160.00 ~ 320.00ug/mL)
5.Sennoside B:
Y=0.0085X—2.3603 (r=10.9997)
(BT EESBIAS12.0832.00~ 64.00~ 96.00 > 128.00
256.00ug/mL)
6.Emodin:
Y=0.0490X—2.6934 (r=0.9998)
(FRAAZWESBIE8.00~ 16.00~ 32.00~ 64.00~ 96.00 »
128.00ug/mL) |

I-1-3.3 SFHFEZHRE
AHEERE (I EERE)  UAREES T Z

B E R AR o
EMTAAERECERABEAPENSRZSEBLEHRE
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oo DU BB 2R AR SRR o
£ 705 T P9 B T B0 e A 2 0 0 BOED B o TR
ﬁﬁ{%{ﬁﬂ%ﬁ%)ﬁﬁZE?ﬁfﬁEEﬁEls,OOO~500,000ZF§ °
(N= 18,225 for berberihe, 80,883 for palmatine,
41,046 for baicalin, 443,449 for sennoside B,
115,586 for emodin, 490,896 for sennoside 4)

I-1-3.4 ZEZRLGHATERICEER

TEREEZZHROGHBMEDNK » FECHEET » BB
MEBR DA% » 5B berberine ~ palmatine, ~ baicalin ~
sennoside B, emodinFfIsennoside AZ’T?E » FER KO R o

ROBBET > ARANEREHEEE B E— 28,
TH Zberberine® BAHZE3 . 87ng/g HEHRSNHEER L
ERGTATRE » REMBENGZETE - BR300/ &5 835
AP EHBE TR ERICREET R ZTE > TRAFET
ERAPESERS  IR2EEY -

F o FEHEMNINARRFZCESH FiEHEE

I1-2-1 #% | |
NEFBERPEERRSEERT > ARBHER > BHAXR
RZFE(26) ° o
KB E BT BRTR ME MY AEEES
HANERRBEMERE o "
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“KGW o BE BEE BETES > MNERKBEZ 7
“ULHRE 0 R A DIEWALE B KENE - AR
F o NERRBEZT (42)
)

KE2.0 HE2.0 E#3.0

¥ i

AAWMEAERRES NBEL - BNEDY > ERTRE S
BB MEETRE B BB ESAEHETEN
KEERH  EARDHNEMUERERSE  BRERZHEE (2
5, 42) e

REND AR EEEBEEAWI-1-10FL > HEEERET
Bk RETEINKERETSMEMA  XFRSKlavonoids HE
B VR S EE BnaringinKhesperidin TS FEEEER» T &
ERAEETAMERRSER A HERHEEETER A
RERNEBTMEENER > GEAElavnoidsEH - ERERE - &
T RENBANES ) LR EWohenols(MILEWEE Bnagnolol
 Flhonokiol s BEEL IS BE Y = R 4N 518 HE 4 4 A 7R AR

Holmagnolo | HZ R EERXHONAREMIER (43,44,45) ©

4

St

XRRER TN TR EAnaringind hesperidin: & E#H
#I38 Fimagnolol Rhonokiol S MM S » R A HPLCE T 447 & (30,
31) o BARDEMHARKSEBHE . —— EHEERERE A1
MEERAELAYBEENFE X ABEE  BEAREAACE S
SAFTE  BIBEASZ Wsennodide A~ B~ emodin - 552 E B AY
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magnolol X honokiol ML EH E MW naringinS 548 » HENRE &
HaOHEE -

II-2-
II-2-

Sennoside A~ B> emodin#EBUWE IR > HMURSEEAES o

2 BEEITS
2.1 FPAEEHEEH

a. ek B

1

10
11

. EZ (Methanol) » §$%(Acetonitrile) :

Mellinckrodt LC K (EH)

R D HEEMillipore Milli-Q reagent water system #i4b
HFHER SN (Sodium borate) » BEE24M (Sodiun acetate):

Osaka B EEHK (HAE)

.@E@:ﬁﬁﬁ(So_di'um dihydrogenphosphate) : M &% (5

)

BEBR$A (Sodium cholate) » Emodin, Hesperidin:

Sigma HEHK(EH)

.Sennoside A~ B! KIUFEER (HE)
BB (Acetic acid), Gallic acid: Merck LCH(%H)
.Methyltriphenylphosphonium iodide : Htriphenyl phos-

phineMmethyl iodideX fESI%E (33)

Naringin: Aldrich HEZR(EH)
.Honokiol, Magnolol:ZHE & E £ (46)
.p-tert—Octylphenol:NacalaisR B (H &)
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b. %%

1.EECEE © Hettich Universal HEEE H10nL X 12

9. B E S (pH meter) @ Metrohm 691

3. M Bk R (CE) ¢
Vater Quanta 4000
FHME . 80cmX 75um I.D. uncoated with the detection

window placed at 72.5cm (Millipore, U.S.A)

{HHE%% . on-line UV detector at 254nm -

1-2-2.2 CEmt&#t
Buffer:&60% ®50mM sodium cholate, 15.00mM NaH, PO, ,
4.25mM Na,B,0,RYiRE B A 40% B9 & H £¢ ©
Voltage . 25kV
Sampling time - 5sec hydrosatic
Run time : 20 min

Temperature - 22.5~23.5°C

I-2-2.3 HBELBERZKE
1.Methyltriphenylphosphonium 1o0dide
FER0.8000gM Methyltriphenylphosphonium iodide®ER
FE DEMREKIOOnLES0% FEREER » FRABEELER -

2.Sennoside A
F#0.0100gM sennoside AVAREHEE » DA70% H BE B B 25
LA >  EREERE o 28IE8~4~3~2~1~0.4nL° &
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MAT.OnL POREYEVAWE » BL709% 5 BSER AR 10mLAY £ 46 48 5 v ¥ o
HREK DN » SRR EE RSN > BEREL o
.Sennoside B |

780 0080gM sennoside Bféf&ﬁﬂﬁ% s BL70% 5 B R 7K 25
LBV RV o S BIENS S 432~ 1~ 0. 40l &
DAL OnLPSAE ¥ s W » LL709% FF B2 R 7 10mLAd S8 YE A6 5 6 W o
EBEW DTN > SR EMEBRSH  BERERE o
.Emodin

FERB0.0040gM emodinE B EZ » DL709% B BEFE 12 25 nL B %
W BRERERRK o ﬁ/’?UEY8‘ 4~3~2~1~0.5nL° &imA
1. OnLPGEEHE Y ¥ » LAT09% FF RETE B 1 OnL iy £ Y 4 (7 VA W o fik 2
TE TR+ 57 B0 DUE M R AT > SRR A o
.Naringin |

AEB0.0453gM naringin WHE R » BL70% BB & 250L
MV RAEEE o SIS~ 6~ 4~2~1~0.50L » &40
A1.0mL PAEYESVEWE > BU70% FBEEE A 1 OnL Ay R YE A2 5, v ¥k o
RBEM DN > SRLEMEE R > BIEH B o
.Magnolol

FT0.0525¢H Magno Lo 13 15 7 B% » L4709 5 BE B2 A% 25nL 9
W BB o 5 BN LS 6 4~ 2 1 0 5oL »
EMAL.OnL POREEE R A > BL70% 5 BEED B 1 0mLAg £ % 4 5,

W o RBENDFGEME > S UEHE "R - HiEtp &
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# o
7.Honokiol
¥ 780.0252g8 honokio | ¥ 5 B B¥ » DA709%  B¥BE AR 25mLAY
W BRI o S RIAEEES 42352 1> 0.4nL
&AL OmL PN SN - BLT0% OB A 10mLI £ o B
VW o IRBEM AN HRLIBHEEBRAN > HIERE
oo
I-2-2.4 BBENELRNUEEER
LR RBTE & /N R RSB FO0.4000g » % BA3nL 70% 5 BE = R
304y 8 » B3R > WHIMA L. OnLP Y SV W LLT0% 5 B2
CERI0nLRE - B0 SumBM B AR 0 EEL BT |k
EE o |
2 HETRARAR H I H R Z AN R RS M R0.5600g » 4 BL3nL
709 5 BE ¥ WA W I 3K > R 204 8 0 WIANA L. OnL P 4
e L VEYR 0 LATO9% FRER AR L0nLAR I 0 MEIB 0. 45uniB I BB W
%> HENBMEEREER
M-2-2.5 MAHIBEIKE 2 W
BEMEZSMERMA0.4000gZ NERBHB RS » WIL-
2-2 4P XS REWMBER > SHEEKE

II-2-2.6 {HHEERE
MEEERHE > EACER ST - EF/HA=3/IHZER
HEUMER -
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I-2-3 #ERHEE®

-2-3.1 S>#ifefs %t
EFTNERBGZRBEE  LURSREZHE LSBT ENE

B TRAEBRASCBUEMERRLES R ETEEEE , 21
BEEHZRERE SAEEAEDIENSEAR S ESEES
¥ 1(pE=6.86 » F12nM Na,B,0,%18mM Nal,P0,BE/%) » 48 6 ¥ W
2(pH=17.94 > M 6nll NaB, 0, fI14nd NaH,P0, B ) - BEE WS
(pH= 9.26» I 10mN NazB 07 K1 10mM Ny PO BEFR ) » 42 5 4 e 4
(pH=19.65 > E114m}M Na,B,0,%I6nM Nall, PO, Bl ) » 48 % ¥ %5 ( pH
=9.85 HB118nM Na,B,0,FI2nM NaH,P0,BER) » [A# ¥ sinnoside
A~B~ emodin~ naringin~ magnolol ~ honokiol S K5 2 B4 ¥ »
?U%Eﬂﬁéﬁﬁ@if’éﬁ‘ﬁﬁﬁﬁﬁ ’ %%ﬁﬁ%ﬁ@?@ﬁS » T2 5
BEZURBME  BEE BRI BiLg o {Ey%ﬁﬁ’\jiﬁﬂﬂ?lﬁﬁﬁ%X
EERMAUNYENEE > FRUBRRERTE Tf%%iﬁﬁﬁiﬁﬂ’]fi
REE-PESNARH AN AEEEEEE » {10 A 2004 SDS »
HBETOM ﬁﬁﬂﬂkﬁ@?ﬁﬁ@”& C BRSBIRERE > HE
honokiol 58 DS 3R 7 ¥ 72 FE L F 40 % T 88 (F 4 5K I SDSHS 4 F b
ERER) - I TBR G R £ 2 pT=9 268 + BT
snnoside A~BEIDEBEI > SRSV HRNEFEE - BEBEK]
AOA 4mM SCHI18mM SDSHE 2 4R 5 ¥ ¥ 6 » ¥ e 200 A 12nM SCFT 14nmM
SDSHE R AR M ¥ ¥ 7 » ¥ WE3HIA 20mM SCFI 10mM SDSTE & 18 5 5
W8 > VW ANIA 28nM SCAI6nM SDSE 4B ¥ L9 » ¥ W51 A 36
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L SCRT2nY SDSER F 4B M6 ¥ W 10 & pR 4 i FE B M6~ 7 8
0~ 108454 » BELIMSCEsnnoside A~ BLABEEREE - T
SR O E R L RSDSTUR A AL IS 2 6 AT o LI RIS
W6~ T7~8~0~10%MA20%CH,CN » WRESETSNT  BHRCH
NI & B B AR A > Esennoside A B RAPE © Bk
4 50m0 SC» 15nM Na,P0,  4.25nM NaB, 0,13 ¥ WORI CHyCN (Y
V= 3:0) B A 2 R A A AR A (5C) R A

& & Bl (CH,CN) & > R — R BB NRENMERR - BREN

A R AR T RRAM P HETRAE
& > HbH50mM SCE€40%B§CH3CNE{J‘ » HSCB RS SISBIRERE
FREE  PEEMET 0 THEEBEEL 0 B MARN S
R T4 RS U AR T S R o B O I e 2 K
AL E RS AR KEHEEAS © Neth-
yltriphenylphosphonium iodide( WIS ) » 6.34% ; naringin’?
9.84>8 . honokiol 10.74% ; magnolol » 11.94% ; sennoside
B> 176%% : emodin® 18.14 % | sennoside A 18.840 8 o /I
ﬁﬁ%zam&m%%x,mm%ﬁgﬁmﬁﬁﬁﬁmZﬁiai7
B AIAIE T - WSRO » HURSUML B — B BT o |

I-2-3.2 fE¥SHEHRIEE
METEBRES I -2-2.3f% » UEEREECREKERmEEA
i;%ﬁr%Z@cl&ﬂéﬁﬁzm{é%ﬁﬁfi(ugmmf’ﬁ B> EERS IR
EF/UT:
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(Y:ratio of peak area, X:ug/mL)
.Sennoside A:

T=0.0080X—3.8494 (r=0.9996)

(FTARZBESAIFE16.00~ 40.00 ~ 80.00 ~ 12000 ~ 160.00 ~
320.00ug/mL)

.Sennoside B:

¥=10.0085X—2.3603 (r=20.9997)
(FTAZBESBIFE12.08~ 32.00 64.00~ 9600 - 128.00 ~
256.00ug/mL)

.Emodin:

Y=0.0490X—-2.6934 (r=0.9998) |
(ﬁﬁﬁ?iﬁﬁ%gf§}5UE%8.00‘ 16.00 ~ 32.00f 64.00~ 96.00 ~
128.ooug/mL) |

.Naringin

T=0.0016X—66.7186 (r=0.9997)
(FTAZBESBIS90.60 181.20 362.40~ 724.80 ~
1087.20 ~ 1449.60ug/mL)

.Honokiol:

Y::0.0220X4-5.3735 (r==0.9996)
(FTAZBESBIE40.32 100.80 ~ 201,60 - 302.40 ~
403.20 ~ 806.40ug/mL)

'.Magnololz
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Y=0.0100X—67.1860 (r=0.9998)
(B Al ¥ B 4y AU #5 40,32~ 100.80 ~ 201.60 >~ 302.40~

403.20~ 806.40ug/mL)

I1-2-3.3 S AFECwE
AEEr EENE (B EERE)  MAREEMTZEH LT
R E R RFET o
e TEERC SRS EELREA SR AERBHRT > |
L0 5 TE S 5 SR A S BT
S 4 PO ¥ 0 e 2 SRR AR R R R o

1-2-3.4 NERGHUBTERIZEE

HERERZ/NRRSHBENK - EREMRAET » LCES
R HERRACEE  BRRARIRKRIOAT - R LBEHEBR
HEMNB R AERSEERFTPERNRSE -

Z=f VTEUHCFHICEFMFERE

M-3-1 #%E

e EROAR S — RAGEEE AR HE - B
kA A o K AR E TSR HE
SR EENEE  WHEN RESHNEBR > WAKAENRERE
G EETTER 2B EREEEAR K TEEEE, K
%iﬁﬁ%mmwﬁ
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B OB 1.5 58 5.0
= mHE 2.
Pe~(EEE DB 6.00 FF 3.00 AE1.0
EEEMCEERATEROT :
van cimigenol(triterpenoids) ~ caffeic acid(phenolic
carboxylic acid) e
7”?%@5 - salkosaponin a>c >~ d(saponins) °
HB : glycyrrhizin(saponins) o
= : Iigustilide(essential oil) > feruli(ﬁ acid(phenolic
carboxylic acid) e
3 D baicalin~ baicalein> wogonin(flavones) o
R ! sennoside A> senno'side ‘B(dianthraquinones)&
enodin ™ aloe-emodin(anthraquinones) ©
R AP R A BRI 8 A D RS
BEREHE > RE BN BN (RBE R F 0 RO T AL
WA PEEAEARY ATBEREEAEAE > BT —EEY
BEH DTS R BAT ARG RE > 1985% 5 &Ninistry of Eialth
end WelfarcH Bl EA A S REARER Lo Bl hE » KARE
B 3% = B B b {628 58 AR R 4 10 3 B AT S5 4B (49) o |
MR L F A S LUPLCA N S~ S E LB RS2 &R (5
I~SNRFECERUEMERS FE—BHOBERS » LR E
BEHMUB TN~ EELERS - AREDE-SHE 2T » 5
BE T — B B BT EERE S o

g
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1-3-2 EEHo
11-3-2.1 on B2 2 A%
I1-3-2.1(a) EEBEZERL
Sodium dedecy!l sulphate (SDS)Esodium cholate(SC)H FEHE
Sigmaii % > sodium borate ~ sodium dihydrogenphosphate ~ tetrab-
utylammonium bromide(TBA) ~ potassium dihydrogenphosphatefEsali-
cylic acid % H A& 0Osaka3lZE ° Baicalin~ baicalein> wogoninf
sennoside A~ B E H AKX (Yoneyana) A& » aloe-enodinflemodi
- nfE B ¥k EExtrasynthess Tfﬁglycyrrhizin > ferulic acid ~ caffeic
acidiftetralin(tetra-hydronapgthal ene)%EIZISTokyo Kaselﬁ%°
Oroxylin A 7-0-glucuronide wogonin 7-0- glucuromde%ﬁ paliid

AL TS (53-56) © BB B E B MerckRX Z > Eﬁﬁ? EFRBER
Mallinckrodt LCHRZXZE o |

I1-3-2.1(b) EEREESE
1.ZHWEBKRHM - Spectra Phoresis 1000
LHEE . 7T0cmX 75um 1.D. uncoated
(EREHKR62.5cm)
HEE - line UV detector at 254nm
B EE . Spectra Phoresis 1000EA R
2 BR R W JE 2 (pH meter) : Metrohm691
3. BELEE Hettich Universal HEEBR S 10nL X 12

1-3-2.2 SMHF e
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Buffer:18mMSDS ~ 2mMSC ~ 12.5mMNa, B4 0,52 10n}M Nal, PO, & W ©
Voltage : 20KV |

Injection mode:2psi*sec(hydrodynamic)

Run time : 15 min

Cartridge Temperature : 30.0°C

I1-3-2.3 ZEREBRBCEMURITESG S HESH

EHCERKREER - HWES  EEEAE®1(SDS 20.0mM,
NagB,0; 15.0mM,NaH,P0, 12.5mM)FI¥ ¥ 7(SC 20.0mM,Na,B,0,

15.0mM,NaH2PO4 12.5mM) » %@@%%g-—%ﬁﬁkl/O‘ 9/1‘ 5/1~2/1>
/1~ 1/2~ 0/1Z Bl & » BB -G R FSDS/SCH i B
W oBEUEHMERRS N+ —HZEERS > BEHWERE
MEHECED  HERANGREZHE o

II-3-2.4 EHEEABREEUERER

MHELSA 2.00mg » SB 1.60mg» E 1.20mg» AE 1.60mg* B 15.
60mg > W 2.50mg > 0G 3.1l4mg > WG 5.56mg *» FA 2.50mg > CA 5.0
OmgEAGZ 10.20mgﬁ% ’Li70//ﬁ3E§EEEQIOOmL¥*%§ BEEBEK o
FBHEYO.1gMsalicylic acid » 217096ﬁ3E?EBE§%§E§E%1.Omg/mLBQ
B R R o

- BUTUBE MY W0, 500~ 1,081~ 2.0L > 4.0nL ~ 6.0nL - 8.
Onl > 9.0nL > HIA 1. OnL PS4 0 R » BA70% SR A 10mL 8
e B 5 Y o m&%%%%%# 5 9 LA B T 0 B4
R o
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1-3-2.5 E®ZFEHIEMRIKE

R EBIRBELS . 0TS 48] ~ 1.5 FH R ~ 203 HZ ~ 6. 0% E 57
JNEESM0EAE BRERHE BN (NERZFSHEK
BHBHK > Mo HEMA BXAE RELE > BLOBEE
MARBERTO%FEER  BRELHBRK  MEMA2. 5olAF
M ELLT0% F BRI 0 0. 45 nB W ERB I -
LB MR RSN o

e

I1-3-2.6 WEIZFEENBRZIEHKEEE
BRHEZFEHERLOR » 7.5nl7T0% FRERERTER
EEISH#E » ML BRBR > EE=R BEMA2.nlAFEELE
W HBLI70% FEER A 25nlR W » RO 54 nBREBBRER » EH
DEEEk e -

1-3-2.7 Bl e kS 2 B

RF100 4« gSA > 150 gWG > 150« g0G > 200« gBG » 100« gV > 2
00« gGZER 100 u gEf}EUﬂﬂkngﬁi%Z‘??‘%*ﬁ*qj » AN IL-3-2.6
B) RSEEWREE  HEEKE o »

I1-3-3 FREEw
I1-3-3.1 SR
BESMAEEMERN T GE  BRERUMBESISER
fﬁ‘i@?%ﬁ%pﬁ{[ﬁ » MEEERSE T ZE/LEY 0 EHEAH20nMSDS ~
15m¥ NayB,0,%112.5mM NaH,P0, 5 42 & ¥ W B » o] [ 0% 5 8 /(@
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43> » {HBFISB ~ BG%DFA%%‘%E@ . R 57T 5 P B SDSER LLSCRR L -
EL20mMSC ~ 15mM Na,B,0,%112. 5mM NalH, PO, RABE A WEF » B
SB~ BGFIFA® 4>B8 » {H 0GHIWG ~ VFIBCHE Y 080 » AL 9 £ B i
SDSHESCIE & M FS AR M VAW R » B B Borate i » BB 1& 5 B
% B o

BRI SISHISCABEEBRHER T » B8 8Lo W5 5=
ZBH 2 T5 R SDSHE Y (20mYSDS ~ 15nM NayB,0,%112.5mM Nafl, PO
4)§ﬁSC?§?§(20mMSC‘ 15mM Na2B4O7$D12.5mM Nal, PO, YR [F ks
BIRE > BBSDS/SCF ABE LN EEHEYE » EFEHEE %S
BT o RERBBL > BESDS/SCEBMEAE » R4 b & 9605 B0l B (e
fect mobility) BB ITH B o Ik 75 B SDS /SCEL # & 15 (SDS
W B RS~ SCUS BE S8 )RS » SDSIE S B W RE B - TIT SCI% IS 15 45 10
cme (B SIS ) ME » MR RIB R » 0 I 75 30 vk B 3 2 488 /s -
ESCHEBES BB LR SC BRBR » oW 5 8%
B EEEN o BHE T S EAW S SME » 4ESDS/SC=9/165 » B &
5 BERR o | |

RE-LBHRBEIEGEME » B SDS/SCIEH EE89/1]
(SDS=18nM ~ SC=2nM) ~ NaH, PO, ¥ B [ S £ 10n} » T B Na, B, 0,
CBE RULSER A pMELEE > BT BT ERAF - B8
ﬁﬁﬁﬁ%k%%Z%ﬁﬁ%ﬁﬁk%%%’ﬁz&%ﬁ(Mﬁ
O7BERI2 5n) 0 BAEWERESBEE | pIARO 358 »
WGELB ~ SAE@E?&@@E% » pH/NKFO . 35HF » BG ~ W~ FAfEYE 43 B8 o
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o Fatstsm o RBRRMIZFRE S 18nM SDS~ 12.5nM NayBy
0,%110mM NaH,PO,MAMBREREEE  EEAPIFHBEN
KZﬁﬁﬁ’ﬁﬁﬁﬁ%ﬂ&k%%%%&ﬁ?ﬁﬁk’ﬁﬁﬁ
BN HEHATEABRSNZFESPN T —ERXKS > BIOEEE S
CEXEBE EROCBEBRMIE

06 7.25min WG 7.45min
SB 7.81min SA 8.00min
W 8.31min BG ~ 8.88min
FA 9.32min GZ 9.75min
E 9.87min INT 10.75min
AE 12.90min CA 13.55min

[1-3-3.2 REHKRIEE
METE B I -3-2 4Fak » 5 5E & B2 Bk R B AR %
M EERILE RAEUBEH W EEHRLEFER TSR
| S B (Xratio; Yimg/nl)R :

06 Y=2.59X10"1X-4.40X1073(r=20.9994)
WG Y=23.48X10"1X-1.16X1072(r=0.9994)

SB Y=5.27X1071%X-4.30X1073(r=10.9992)
SA Y=5.69X1071X-2.60X1073(r=10.9996)
¥ Y=1.51Xx10"1X-1.50X1073(r=0.9995)
BG Y=4.05X1071%-1.71X1072(r=0.9996)
FA Y=1.19X1071X-1.00X1073(r=0.9994)
6Z Y=5.97X1071X-2.93X1072(r=0.9998)
E ¥Y=1.32X1071X-1.80X1073(r=10.9991)
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AR ¥Y=12.35X1071X-1.75X1072(r=10.9993)
CA Y=1.90X1071X-1.48X1072(r=10.9995)

I-3-3.3 HERWEZLFBIEEER
ANE B Sy 11 -3-2 5 11 -3-2 657t » ¥ B BLAF 2 B ok 5 51
EABHEEXT SN MBI 12 HEERSZ SR &2
MR IIFTR o

1-3-3.4 At T
BHsennoside AR LEKS » WEBES 11 -3-2. 7F7 3k » 1
CEER » SFEHEMEREEKE » £RARE120 » 2K o>
BB » 4E98.4~102.5% 21 » BR AN B2 Y RE M H AR AT o
MHEZFS (D EMBERCCEEAREESN > SFEmmps
MR E B AR A B AR3E  AIR 13T o R A B e
MEM FEE R ERER S ERESSARE o

xS

FWE O %

BB — A 45 2 5% A RPLCC 2 B 4 47 o 55 B0 91 45 48 10 36 F 94 48 1
S EEFEEEETHERTE B3 SRS RO TES Tk
BANTE » FETRESTOBEFE > i 555 R 28 b
S o

EAEEREIPLCA S ERANER  ERNERERRERT -
ERERFUTARE AN ARG S OS> L2 SmE S > FE
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SURFABERWE  EREREEEL B EASEHENETREY
ARERSENRE Wi AACS 2SS BEAREEHER
R BE BN T RS c BT AS DM EEN RS Wberber-
{ne -~ palmatinest » EEBH L& WM sennoside A~ B> enidon >
naringin*‘magnolol\ honokiol ~ baicalin > wagoninZ » ML EFI A
REEEARL BNRBENEE  RBMAREEEAREY R
B E2 AT EER o

HEAANE FACERREESTEENE > KEHRND
- REESEAYE KT EMBL AR TESHZMER
O FE ARHENEANCANTHE BHE BN EENE
BE - BERSLAMEEERENE > BUESEE BEWEH
s W DI BEHSDSBSCU R A BRI > THNAFHNWE=H

EOER/ANEES T ®berberine ~ palmatine ~ baicalin > sennoside

A~ B~ emodin~ naringin> magnolol ~ honokio | EEHE S » WK1
SRS Z TS RS EIER (baical in ~ oroxylin A T-0-glucuronide ~
sogonin 7-0-glucuronide ~ sennoside 4~ sennoside B~ glycyrrhizin) »
HRE (ferulic acid> caffeic acid)~ % ®& % (emodin~ aloe- -
emodin) ~ EHRE (baicalein~ vogonin)FEWHWHE » THEMEE |
ERLESEAERE &Lﬁ\%ﬁﬁﬁﬁ}ﬁﬁ%%ﬁﬂﬁ%’?%%ﬁ%ﬁ »
e T BB OB 5 £ 1 6 4 T J P 5 o S 3 60 PR 4 47 |

S K H
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% 1

Borate 2 E ## & (min ) M E

NapB4O7R B pH{g  ber pal bai senB emo senA
(mM )

7.5 797 6.095 6.382 15324 15324 17.798 16.181

5 753 6396 6.450 © 14.884 16.167 17.097 17.097

4.25 730 6.750 7.110 15.195 16.648 16.999 17.516

3.75 7128 6.261 6.590 15439 16.526 16.555 17.520

3 705 6366 6704 15425 17.387 167761 18.51

ber : berberine » pal : palmatine - bai :

emo : emodin » sen A : sennoside A

baicalin » sen B' : sennoside B

k2 SC 5/’5&?&’7???/75%%‘1 (min) Z &£

SCRE ber pal bai sen B emo sen A
(mM)

10 5.086 5.281 10.597 12.251 11.226 N’12‘251

20 5.728 5.981 12.53 14.027  13.459 14.563

30 6.253 6.555 14.184 15799  15.483 16.540

40 6.601 6.963 14980 16.609  16.609 17.361

50 6.750 7.110 15.195 16.648 16.999 17.516
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R 3 CHON Zxp## &4 (min) ZHE
CHCNZAE  ber  pal bai  senB emo senA EOF
(%)
0 8173 8611 14310 12.838 202 13.195 6.918
©10 7283 7763 13511 13.761 18.142 14.250 7.736
20 6.980 7409 14.181 15131 16883 15.807 7.972
30 6.497  6.513 14269 15513 16.096 16291 8330
40 6.750 7.110 15195 16648 16.999° 17516 $.920
2 4 =Z$3BoPsAs intra-day RSD (mg/g)
RE N\ R4 ber pal bai sen B emo  sen A
1 13.0568 57252 162597 13081 1.0085 25161
2 13.0459 57245 162210 13078 1.0080 2.5150
3 12,9320 5.6981 . 16.0780 12581 1.0515 2.4682
4 12.9500 57218 16.1885 13079 1.0076 2.5140
5 12,8356 56445 158180 12578 1.0513 2.4617
6 12.8584  5.6453  15.9997 12579 10512 2.4618
3414 12.9465 56899 16.0942 1.2829 1.0296 2.4804
00840 $0.0332 +0.1516 +0.025 +0.0216 +0.0257
RSD (%) 0.65 0.62 0.94 1.95 2.10 1.03
ZFiZ &4 inter-day RSD (mg/g) |
KB\ BRH ber pal bai senB  emo  senA
1 13.0749 57405 162991 15.1011 1.0559 12.6834
2 15.0705 57403 162879 13.1009 1.0555 12.6813
3 12.8305  5.6417 158984 12.5628 1.0088 12.2998
4 13.0704 57395 161973 13.0994 10539 12.6730
5 128296 56411 159372 12,5666 1.0074 12.2982
6 12.8294 56405 158951 12.5617 1.0060 12.2967
M 129508 56906 16.0858 12.8300 1.0312 124887
$0.1206 20.0495 =0.1790 +0.2694 =0.0238 +0.1905
RSD (%) 0.93 0.87 111 2.10 231 1.53
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.5  sHRszEKFE

¥ o XNE (ug) MAEE (ug) B F (%)
berberine 263 - 260 98.9
.palmatine 483 492 101.9
baicalin 309 312 101.0
sennoside B 126 128 101.6
emodin 157 160 101.9
sennoside A 150 148 98.7

2 6 ZEBmuBERHZLE (me/g)
Aot E NS T A B
berberine 9.08 12.95
palmatine 4.74 5.69
baicalin : 17.24 16.09
sennoside B 1.04 1.28
emodin . 0.89 1.03

sennoside A 2.03 2.49
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% T VRAF LA CE 2 intra-day RSD (mg/g)

RE N R4 nar hon mag senB  emo  sen A
1 27595 16857 47811 1.0092 04791  2.7679
2 27005 1.6849 4.7806 1.0082 04772  2.7672
3 26985 16372 47017 09777 04705 2.7163.
4 27141 16837 47798 10063 04758 27660
5 26847 1.6363 47002 09737 04695 27147
6 2.6913 16390 4.7006  0.9748 o‘.4532 2.7140

348 27081 1.6611 4.7407 0.9917 04708 2.7410
+0.0247 +0.0236 +0.0400 +0.0163 +0.0086 +0.0260
RSD (%) 0.91 142 084 1.64 183 095

KR &4~ CE z inter-day RSD (mg/g)

RE N\ KA nar hon mag senB  emo  sen A
1 2.7439  1.6966 4.7898 1.0103 04759 2.7754
2 2.7432 1.6961 47894 10087 04756 2.7748

2.6795 1.6448 4.6925 ° 09748 0.4550 2.7079

w

4 277425 1.6952 47888 10112 04761 2.7739
5 26782 1.6267 4.6916 09724 0.4544 2.7061
6 26775 1.6254 46912 09713 04546 2.7067

FHME 27108 1.6641 47406 09915 04653  2.7408
+0.0324 +0.0324 +0.0488 +0.0186 +0.0106 +0.0339

"RSD (%) 1.20 1.95 1.03 1.88 2.88 1.24
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% & (CE) &mpzasks
AR lonE (ug) MAE (vg) BaE (%)
naringin 750 752 100.3
ﬁonokiol 400 - 405 101.3
magnolol 800 797 99.6
‘sennoside B 150 152 101.3
emodin 200 {198 89.0
sennoside A 180 183 101.7
x 9 AR RAFZAELR (mg/g)
S E : CE
gallic acid -
sennoside B 0.99
sennoside A 2.74
naringin 2.71
hesperidin -
honokiol 1.66
magnolol 4.74
emodin 0.47
%0 = TEIRKAFZILELR (mglg)
S 5 2

gallic acid

sennoside B _ 1.19
sennoside A , 4.86
naringin » 2.62

hesperidin -

honokiol ) 1.68
magnolol 5.667
emodin 1.13
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®. 1! RCEEBLFHELERHSSE (mye)

5%} BEZFE &) mEID
0G 0.86 1.95 1.62
G 1.10 2.14 2.25
SB - 0.47 0.97 0.55
SA 0:60 0.74 0.64
¥ 0.21 0.29 0.27
BG 5.54 8.21 7.48
FA 0.05 0.07 0.07
GZ 0.55 0.78 0.87
E 0.08 0.10 0.11
AE 0.03 0.09 0.10
CA 0.07 0.08 0.09

Iz TSHEAG A ces a2 EBAEG (4 =3)
R EIXZ (% , p=3)

N 183845 PR S
(ug'ml)  (ng)
SA 0.50  2.50%10™ 98.5%
BG 0.61  3.05x10°  101.9%
¥G 0.65  3.25x107°  102.0%
0 0.70  3.50x107°  102.5%
i 0.08  4.90x10°  98.7%
62 0.45  2.25%107  99.2%
E 1.60  8.00x10°  88.4x
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£ 15 VCESMLFHERSZHRML

RRA B e B HEFHZ ZEREZ
RSDY (n=6) RSDY% (n=6) RSDY% (n=6)
0G 1.31% 0.25% 1.45%
WG 1.32% 0.20% 1.56%
SB 1.67% 0.19% 2.01%
SA 1.54% 0.20% 1.82%
¥ 2.45% 0.40% 1.14%
BG 2.15% 0.38% 1.09%
FA 1.95% 0.30% 1.56%
6Z 2.08% 0.22% 0.94%
E 2.51% 0.25% 1.73%
92.004 == e
AE 2. 64% 0.18% 1.72%
CA 2. 45% 0.24% 1.24%
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H3 l OH
0.
sennoside A (10-10' trans) emodin
sennoside B (10-10' meso)
Q H,CO
3
O N H3CO 1j \i
|
oL’ orr
0CH; | OCH4
berberine palmatine

0
HOOC—CH—(CH—OH)B—CH\

RO

baicalin
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Volts x (10)

3.0

407

3.5

25

2.0

1.5F 3

¥

4
1.0 . U7
05 LULJ, _ LL

0 4 8 12 16 20
| time (min)

EREBCETEERRIRO YT AE R

1 : Methyltriphenylphosphonium
iodide (A # % % ) ; 2: Berberine

3 3 : Palmatine ; 4 : Baicalin ; 5 :
Sennoside B; 6 : Emodin ; 7 : Sen-
noside A
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Volts x (10)

40

3.5

T

3.0

2.5

2.0t

1.0F

0.5F

B

°

- time (min)

AREFECHZETRE®
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Volts x (10)

40r

3.5t 2
3.0
4

2.5¢
20

3
1.5

1

/hiMJM st

! J

0 4 8 12 16 20
time(min)

B 4 TEZFBECHZITRE®
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‘'sennoside A (lO-IO'tranS) emodin
sennoside B (10-10' meso)
CooH
]
N
B OH
H
gallic acid
H
]
N
I l OH
- CHy==CH—CH,  CH,—CH=CH,
magnolol honokiol

naringin

& 5 NEFRLELEX S = £
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40

A

3.5F

3.0F

2.0

4

Volts x (10)

1.5F 1 6

Mo Y1

0.5

[—"’l

i

\ 1 1 J

0 A 8 12 16 20
time(min)

B 6 ﬁtﬁ/ﬁ?%?ﬁ&ﬁk e T RE#
1 .,Metbylmphenylphosphomum iodide
(A% %) ;2 : Naringin ; 3 : Honokiol ;
4 Magnolol 5: Senn051de B;6: Emodm 3
7 : Senn051de A
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4.0r

3.5

¥

Volts x (10)
.

)

0.5}
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4.0
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3.5}
3.0F
r\25"
O
Z 4
< 20}
u
e
> 1.5} 12l
7
1.0} - ﬂ
0.5t |
0 8 12 16 20
time (min)
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: 0
HOOGC — GH—(CH~— OH)3-—H1

R=OH,R'=H  Baicalin (Bg) ,
R=H, R'=OMe  Wogonin 7-0-Glucuronide (WG)
R=OMe, R'=H  Oroxylin A 7-O-glucuronide (0G)

" OH 10-10": threo  Sennoside A (SA)
10-10": erythro Sennoside B (SB)




Wogonin (W) Baicalein (B)

CH=CHCOOH CH=—=CHCOOH
OCH, OH
H H
Ferulic acid (FA) ‘Cafferic acid (Ca)
CH O OH OH O OH

Aloe-emodin (AE) . Emodin (g)

&9 (B z3EEFT K53 shth
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mAU

5.6
6
4.4+
3.2
i : 8
2.0 2 5 17
1
10 11
9 12
L
J
-0.44
-1.64
-2.81y : : : : '
0. 6.0 80 100 120 140
min

Bl 10 ZFG5+— ARG HZTRBiE

OG » oroxylin A 7-0-glucuronide ;

WG » wogonin 7-0-glucuronide ;

SB» sennoside B: 4 SA - sennoside A ;

% » wogonin: 6 BG > baicalin;

FA» ferulic acid 5 8 GZ» glycyrrhizin ;
Erermodin: 10 INT> N##EZ (szlicylic acid)
1 AE > aloe-emodin; 12 Ci: caffeic acid

W [~ [ [ |
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B

mAU

7.0 1
6
5.6
4.2
2.8
, 2
1
5 10
1.4 - 3’f
lg, g
’; U 1112
0.0—-{h '
-1.4 ]
"2.8‘—'// 1 1 ! 1 I\
0 60 80 100 120 140
min

[ aRTFHERRZTRAR

1 OG> oroxylin A 7-O-glucuronide :

2 WG » wogonin 7—O—gluéurohide ;

3 SB sennoside B: 4 SA > sennoside A

5 W wogonin: § BG baicalin:

7 FA> ferulic acid; 8 GZ>» glycyrrhizin;

9 Eenodin: 10 INT» R4E# S (salicylic acid)
11 AE 7 aloe-emodin: 12 CA» caffeic acid
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mAU

7.8

6.4

5.0

3.6

2.2+

0.8- .\

R W
— i
-—t
bt
X

-0.54

- 1 ! 1 ! 1

0//_ 60 80 100 120 140
min

B 12 FTECFHFERRZTAE

OG 7 oroxylin A 7-O-glucuronide ;

%G » wogonin T-O-glucuronide ;

SB 7 sennoside B: 4 SA sennoside A ;

W wogonin: 6 BG’ bajcalin ;

FA > ferulic acid ; 8 GZ glycyrrhizin ;

Evemodin; 10 INT> A42# 3% (salicylic acid)

1 AE > aloe-emodin; 12 CA>» caffeic acid

H o N o [ w o =

|
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BEEMETRE LRERARESE  BHKEER T lﬁﬁx’éﬁ%ﬂ&ﬁ
B> RANAEEMBERET IOBERBEY K ERZEE - RS
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Fo-HAMREHERERBEYAEICBESERTH > =558 85K
R EETE - IHZE S BRE - A KB ILE - SR HE
HBEEZERSERTD Eﬁ"ﬁﬂZ%ﬁEﬁﬂEEEﬂFﬁ%ﬁ BEREAE
FAEEHEEA MU EEMEBERAA -

BASEE : R 51 -BE  BAEK 4 E
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Introduction, Observation., and Specimen Preparation of Medicinal Plants

S. Y. Liu

Summary

As a program of the Department of MHealth, Executive Yuan, Republic of
China, Taiwan Agricultural Research Institute (TARI) has established a low-

land Medicinal Plant Park {altitude 85 m) due to its plentiful herb germpla-

RN
/

sm preservation and active research activities on medicinal plants. A total
of 244 medicinal species have been introduced, propagated, and observed at
TART during the past year. The introduced species included 134 lines of Dio-
scorea spp., Lycopodum serratum, Ginkgo biloba, Amorphophallus konliac, ;
Echinacea angustifolia, and Anoectochilus formosanus etc. 110 specimen amongv
these species have also been prepared using formalin solution for long-term
storage purpose. Materials from 10 important medicinal plants have been cul-
tivated at TARI to evaluated their production ability. Experimental results
shoved that these 10 important medicinal plants such as Bupleurum spp. etc
possessed following characteristics like easy propagation, high and stable

yield, high quality, and wide adaptability.

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

production.

G

FERBEADRS . XWAS  ZFAUBARREZR  HEATESEZ A
BEHE $HEARREBEYWELEN REBYHEFRE HEHEER
R2BESH  AMIE- - B @ - THEH2HESEM FRRARE o

EEBERERBREABOINOBREH S ARER MARRBRYNKHE
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ByEERMAT S s B BREERE (AR RHIRBZE - Bt RRBHHAE
WHHAARRXERRER  REGKEBLMEERNEEECHESIBEANY
BEE -

AEBREE - BEAREA+SEE  HANRLERER SARERA
BBARAB=H HYEFHEYE AMZARBAHYEZIXE - BE
R BREEBEREYEE 4,477TH . mESA R 2,500 | BMYE
7,000/  HPRSZWEAMAZEREBEE  THEHARFRMAB . AHHERR
T - HBEAZSHBEMERHED HERAKERIMEREREE - EHW
FEREADVEABREEBREIREX -MRENEAYRABOH RN - £XE &K
BEuEMAHBRRECESEYHA R G1E 2008 QA HMBE - HiFHHE
—~HEHEEAEY  HEEWMEBEEE - KEEHNRZAETE  AREHERER
EREFAMAL - BRiA4RMBI M EEHSRHEY - K888 HHH
BEEDRENEE WHBHBEHPTEBEERSN  WEEKRRESEN
SHEHEN BE WRE - HAREMT  MEENSMERNEZHSEEAA
o ITHBRALEETHREZ RGN YREBCOSFREZFTTRBEL R EA KA
TSI FERAELY  RENREREXAEAEERBRREAWERHAEGNR
MicH -~ B - FEREE (HBSETREREN LA B RIERWE
FSMERERHEY  cE3BBLBEHNT  EERWHEBAR#H -

EFREMEYERZ5IAEB1959% - &%l&%ﬂ%@%ﬁﬁ%ﬁﬁﬁm
B OIOHBEAHEYPHETREY  2BEFTRERAERBARETSHRAR &
SOHENEREAYBEER 600 L HOBRIHEEHERTHEANANE
FAHyEN cRMBHFEHESHE  CEBE - LR WERABEEZS
CEHANBREMFEHNE =88  FERY -  BAES - BREN - R¥
Wil SWIE BN XNE - -HE B8 YE LBREEFAHME=
BV SRERLEBEZHEIARTE  BAHRBERRBBE T - KPR
RHNMHRIT R E N RAOEREL . SRER LB HRKRSEZE
NILBREBOSERHERRETEARE RASEFEHEYETHE
A BEBREREEZEE BERZERBRERZEBEAEA R

HBEERGMAEREY  BEEOESZEN HERSTHERLA . UK
Bt+=%A0 SO04ESWEFEREECULNERRLE RE O
PR BERBRETLAE STRTHEAELNA=ZL - M HRET - BE £
PIg~ HRUIES2ME , BREHBHIRERHE S HESBREZRAERARHA
MBS LETRE L& FHARRETEHAEZANR  BAAR
HERE - '

ARBRHEAYHEARHAEDFRARBERBR  LHBAEAFTHESR
EREY LHERZERZAERBENRFEHHEY  HBSSEXRF
F B AL HTR o ‘
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MBS

. BRI RSE
| pATENEEZEARRRENER, RERGIAZES, RIS
W kT Roon) BE—E, BEAKES THASE :
| HSAREYE : EUSERERAEARAEDAE.
2 ABAEEYE : EUFHRNERAAEAEAEDAE,
ILRMEAAEYE: TUENSHEDAT,
CAEBRENE : EUAERAENBE.
MEEYE: TUBNSHEBRAENAL,
6.5MEFE: BUBRHEE, HHSIERAEY 2 BRI,
TRBREKE: AENACSRNGASY. HESKENRZBRE
%, femiT AR AL

=, SEEY2 MR R B AN
LEAEY 2 MR BAASEL. BREEIEANABERAEY2

MTREE, LETDEEELERE, | |

2. KA AR ¢ I MAICu (CHaC00) 2, K (1:3), IGHEFIIE MM KT

750 ~85C TR504 8, M ATEA0S , B ol 48 b 3 FF B3 O 5 W O 8 1 1
(%3.158/) B2~3K, LHBENEBHI Y 4~8h6F, LEA SRS

W ERET, BAARE. f

Z, ABRSARE: SEESRON0EERLREM 2 ABRIAR R, AR
HEWMT :

1LEFSME: IATABRERY, FHRASAEVETRY2RBER
B, #AAKBRYHETE2ET

2. L AR AEEIBA (Indole-3-butyric acid) BERABEAE
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V2B, BEFBREERBEFURHEEE, UH#EHABREBE 2T,
IBABSEE4 % 0. 500, 1,000, 1,50082,000ppnZ B8, BXEH10caf = @i
BfE40X, FERESNB2ARESEN, RSN EGARKEL ¢ EhH:p=1
101, HEZEX, AAREAREEH B HEREESY,

CHEIERNTA : NS RE, I ¥R IMBA (Benzyladenine), NAA (o -Na-

phthalene-acetic acid) . sucrose®Difco-agar, EEEESEHEY SN
FRBE, IR AR T AR 2076, BA mEAL
253 ng/l, NAAREEZ30.1, 0.25%0.4 ng/l, sucrose¥ A1, 2R5X, Di-
fco-agar#30.9%, HREEZ20%, =HH,

ﬁ%ﬁﬁtﬁ%ZiEh PR EHE R E R, ﬁﬁﬁf’ﬂkﬂi_'&ﬁ_. HBTH

EREREYZEEH 2GRS,

LEA-28 (%) BREVRGE IREY. 6.8%

2.HBI= &% T.86 (L& %)

3. &8t 8. KK ¥

4.970 3 9. HBEY

5. BRHE 10. il &2
BEEWZRURYE : BEIEENS, MAFSA—ERELEY, b

BTETRUGERATTZARZ -, HETHRENAFARENME,
BHERBZEKE, HHEXRS., AHERTHBBERE, HEHY
HETHITUHRRE, BRTRAFEBED, SRESYASERE, BT
RMBERES, BEABARABIERS A2 REEN,

R A

ARSTRRAEE S SHBREY HARR TSR, AtBEORAFR
BRBRE, LETEESHEYZSIE, £, REESKBREABF

o SIHEARAHEYEEIT - 4ANR. EENRSELE, LRI S8y

B2REXNEE. HILNMEREAR). BABRAREEEHEY, BSE
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AFEBHEAGBEZERN,

—, BEREEZEVREH
BRAFNRIEER CKFiERsse) BE, LEHETRE, EHEE,
RELCSTHE. EEARLTALE:

L HSFREYE: INAENERRRARYAET, AR, 86, =M
%, FF%. U8, B, WE. S8, BT, KR, REE. BA. B
W, AOMNEL 4%, MEE. BH. SRIE, BE. BBE, R, EX
R, AW, P, BBT. LE. BAK, BW¥. 0¥, RRARAE
BEFHENS, | -

&*%$Eﬁ%EfEMﬁﬁ¥\ﬁﬂxﬁﬁxﬂmxﬁﬁgﬂﬁﬁﬁxﬁﬁ
L KERAESEAEYRE,

&Eﬁﬁﬁﬁ%@=$ﬂﬁEE\H%E\%Eﬁ\mME\EB$\E$§
. EEREESEAEYRE,

LAERREYE: XL, ¥R, B, BERERERAEYAL,
5ABIEME : EUEN. MR, WHRRGRIESRAENDE.
&ﬂ@ﬁﬁ@=@ﬁﬂ§ﬁﬁ§.ﬁ%mﬁﬁmEWZEE\xm&&&mo/
rEﬁ&ﬁEE=$Eﬁ&BﬁEﬁ%%ﬁE¥ﬁ.Eﬁﬁ%ﬁﬂﬁZ%ﬁéwﬁ

%.Wﬁﬁﬁﬁ&ﬁ@%&%o%m%ﬂ55\m¥§§\3ﬁ55\§H
XEE\EEEEE\iﬁgﬁxﬁﬁ¥$g\&ﬁﬁﬁiﬁg%o

. BAHEYZI EREARLE
AEE BB Y, RPI0ERAEYERREFRIFERE

FME 1, HEM22ERRTIRMAE 1, A BEE 14@BA2ZLE, FEL
g5 EAHRAMBELE 2
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F 1. SFEERMEYS I BEEREAIFERE

=] BB g & OB IR
1. |MREE/hE Ophioglossur vulgatum 12. | Xite Echinacea angustifolia
Linn.
13. | 48 Rhoeo discolor Hance
2. |8 Adiantuw capillus-
veneris Linn. 14. | BEH Rhodea japonica (Thunb.)
' Roth et Kunth
3. |EE Asplenium antiquua Mak.
. 15. | ##& Smilax china L.
4. R Nephrolepis auri-culata
(Linn.) Trimen 16. | &89  Anocectochilus formosanus Hay.
5. & Pteridium aquilinum 17, | Artocarpus altilis (Park.)
{Linn.) Kuhn Fosberg
6. &7 Lycopodum serratum Thunb. 18. | & Cudrania cochinchinensis
var. longipetiolatum Spring (Lour.) Kudo et Masa mune
var. gerontogea (S. et Z.)
7. |SE#E Ginkego biloba L. Kudo et Masamune
8. |BSEE  Setaria palmifolia (Koen.) 19. | BEX¥F Ficus awkeotsang Mak.
Stapf. '
' 20. | BAY Laportea pterostigma Wedd.
9. |EEBZE Zea mays L.
21. | Kim Pouzolzia elegans Wedd. var.
10. &t Rhapis excelsa (Thunb.) Henry formosana Li.
22. | BRA% Urtica thunbergiana Sieb. &
11. %% Anorphophal lus konjac K. Koc Zucc.




% 1. SEEFRMIEYS I EEERERRITE SR @)

=] g SR K ® L B A
3. |5MERE Aristolochia shimadai Hayata | 37. &8P Ef& Stephania cephalantha Hay.
24. |E8 Polygonum longisetum De Bruyn| 38. | &K Michelia fuscata Bl.
25, |'’kB:EFE  Poygonun chinense Linn. 39. | & Cinnamonun camphora (L.} Sieb.
26. |84 Achyranthes aspera Linn. var.| 40. hipgtE Cinnamonun pseudo-loureirii
rubro-fusca (Wight.) Hook. f. Hay.
27. |BikE Phytolacca acinosa Roxb. 41. | W Brassica campestris Linn.
28, {#E Basella rubra Linn. 42. | #/41h Hydrangea chinensis Maxia.
29. g Cuccubalus baccifer Linn. 4 3. | #HiE Eriobotrya japonica (Thunb.)
Lindl.
30. &% Euryale ferox Salisb.
44. fiE Photinia serrulata Lindl.
31. (¥ Nelumbo nucifera Gaertn.
45. | zEEEEE Abrus precatorius Linn.
32. |B# Nymphaea tetragona Georgi
46. | Hitk  Baubinia championi Benth.
33. |EE; Clematis chinensis Retz.
’ 47, | FHH Bauhinia prupruea Linn.
34, |REE Delphinium ajacis Linn.
48. | BEXK Delonix regia Faf.
35. |\NA# Dysosma pleianthum (Hance)
* Woodson 49. | B Derris elliptica (Roxb.)
Benth.
36. |[$RE+AIS MHahonia fortunei (Lindl.)
Fedde 50. | &%H Mimosa pudica Linn.
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E 1. SFERBEYS EEHR AR E SR E)

b=} HEHRE R O® AR
51. |/KHK  Ponganmia pinnata (Linn.) 64. | B Corchorus capsularis Linn.
Merrill
' 65. | K& Dombax malabarica DC.
52. |MBR  Uraria macrostachya Wall. _
' 66. | EEBK% Actinidia chinensis Planch.
5 3. |BFEH  Oxalis corniculata Linn. -
. 67. | % Thea sinensis Linn.
54, |MAEFEM Toddalia asiatica (Linn.)
Lank. 68. | KR Carica papaya Linn.
55. |&RE Hiptage benghalensis (Linn.) 69. | B Elaeagnus oldhami Maxim.
Kurz _
70. | B Terminalia catappa Linn.
56. |BMEE Polyzala arcuata flay. ‘
71. | E@E Eucalyptus citriodora Hook.
57. |LHB&E  Breynia officinalis Hemsl.
T2, | KEIE Eucalyptus robusta Sa.
58. |XWE  Euphorbia formosana Hay. ‘
' 73. | ZEBAM  Acanthopanax trifoliatus
59. {#ZMM  Euphorbia tirucalli Linn. {Linn.) Merr.
60. BB  Jatropha curcas Linn. 74. | mER Schefflera octophylla Harms
6 1. | Macaranga tanarius (L.) 75. | BH Jasminum odoratissimum Linn.
Muell.-Arg.-
76. | FKF) Jasminum Sambac (Linn.) Ait.
62. |B&%&  Cayratia japonica (Thunb.)
Gagnep. 77. | BEIE Catharanthus roseus (L.) G. Don
63. |$BBHABE Elacocarpus serratus Linn. 78. | Firek Nerium indicum Mill.
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% 1. 3 R B B E R ()

=] R HBE =R hZHBE
79. |EIE Plumiera rubra L. g6. (&4 Luffa cylindrica (L.) Roes.
80. |E#F  Cordia dichotoma Forst. f. 97. |XETF Momordica cochinchinensis
) (Lour.) Ser. ’
8 1. |AE Ajuga bracteosa Vall
g8. (HEi# Trichosanthes kirilowii
82 . |t Leonurus sibiricus L. var. Maxin.
albiflora Miarel _
99. |HETEME Pratia numnularia (Lan.) A.
83. |FHEE Mentha canadensis Linn. Br. & Asch.

84. [HE Mesona procumbens Hems. 100. |BEHE Artemisia capillaris Thunb.
85. |%8&EH  Orthosiphon aristatus 101. |BR&(% Chrysanthemum cinerariaefol-
(Blume) Miq. ium Boce.

102. |% Chrysanthemur morifolium
86. |BEBE  Pogostemon cablin Ramat.
(Blanco) Benth.
: 103. [HHE Gnaphaliun affine D. Don
87. |E&#HE  Prunella vulgaris L.
104. {JJBE Ixeris laevigata (Blume)
8 8. |/MEku Solanum aculeatissimum Schultz-Bip. var. oldhami
Jacq. (Maxim.) Kitam.
89. |&A#i  Solanum incanum Linn. 105. |aM#EN®R Taraxacun formosanum Kitam.
90. {BA# Solanum lyratus Thunb. 106. |BEHR Vernonia cinerea (L.} Less.
O1. |E#%¥E  Digitalis purpurea L. 107. |&H% Wedelia chinensis Merr.
92, |FEtee  Galium spurium Linn. var. 108. |EEBEH  Artocarpus heteropyllus Lanm.
echinaspermum (Wall.) Hayek.
109. [BITR Siphonostegia chinensis
93. |ii%¥%E  Gardenia jasminoides Ellis- Benth.
94. {EA Cucurbita moschata Duch. 110. | kit  Gardenia Jjasminoides Ellis
. forma Grandifiora (Lour.)
95. |@KBeE  Gynostemma pentaphyllum Mark.
(Thunb.) Mak.
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B ELZERAKERE

s
N

i (%) %5 K (& HE (%) i (& E(R) f& 5%
1LERSEI® 70901 |16.5 X (H53) 70M16 |31.®EH 70R05
QEBMAE 7002 |17.5 L (§i54) TOMIT |32 MHE# 5E2% T0R06
LEHMAEE T3 [18.8 B 70018 |33.4t % 70R07
4 EREFESE T0N04 (19 HEE T0N19  [34. 4L %k E 70R08
5. BREM2E TN [20. BEMSE . T0W20 [35.B % - 70R09
(EEHAE)
6. 2HKEE3BE 7006 (2. 1L E 74901 [36. %A & 77R01
T.EHGESE  TON0T  [22.#a 74902 |37 R E 79R01
8.ERSEIIE T0N08  23.7t = 74903 |38, H L%k 79R02
9. BHKERI2%E 009 [24.K 0 TTNO1 |39, E 4R 79R03
10. 5E9EE 70010 {25.KE TTHO2 40,5 2=k Taiung 1
(B&5|HEE)
1.9, #5 TOWI1 |26, 44 1L TTW03 |41 B L 70423
12.E # 70812 27};’&’@&@7&7@18&70;301 42. LF %KD 74R01
13.% & 70013 |28, 75 4L T0R02  [43.E i %k — 80R01
14. i 8 0014 [29. B EE 70R03 |44 . Efiig— 80R02
15.% = 0015 |30, ERAL 70R04  |45.t4 %5 80R03
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% 2 LB BELBRRKEZRE @)

B (R)RE RkE (R E R R (%) & 5%

46. Hilig 80vo1 61.EUERE 31w02 76.Florido 820501
47.0E G 81W10 62 . KFEHE 81W03 77.Forastero 821502
48 . KF— 7704 v63.:’9‘<iﬁk’§ 81W04 78.Genelos 820503
49. KF= 77905 64. R 81¥05 79.Leone Globe 820504
50. Kili— 79%01 65. — MM E 81Vv06 80.Kina5ayo 821305
51. KM= 79802 66. M E 81W07 81.K‘abusah 820506
52. KM= 79¥03 67. L1 B 81y08 82.Binugas 820507
53.4’;%(&% g1v09 68. H A& g2wo1 83.Gunung 82Us08
54, H B T0v21 69. SFM A E 82002 84.Purmay 820509
55, KT 77406 0.\ EMm5E  82W03 85.Moresby 82US10

(KEZ)
56.HE TTNO7 71. 2 % (TVI6913. 82W04 86.Beti g2us1l
%E. Killwm)

57. %1% 70822 72. 848 18 8205 : 87_.Doli 82US12
58. M % 30R04 73. 84 2% 82W06 88 . Huni 82US13
59. %8 & 74R02 74. B4 3% g2v07 89.Koumbi 82US14
60. HRE g1W0l 75. B4 4R ‘ 82408 90.Seti 32US15
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¥ 2WHEINELBRARERR (&)

BEGR)EW R (B E (%), K@ E %) ok
91. R AN 74R03 106.Airingrod 83CH112 121.Vararu 83CH306
92.BEE B 83W01 107.Airingbuk 83CM113 122.Tuba 83CH307
93. JEE M HE  81Wll 108.Maltobo 83CM114 123. & R 4L 83R02
94. il B4 83R01 109.Dalitco 83CM115 124.Alias 83CH306
95. T E 83CM101 110. #{F & © 83CH116 125.D. benthamii 83CH117
"96.BHEE 83CM102 111. K4 —8  83CM201 126.0. dorvophora83CH118
97. HEE 83.CH103 2. KT =8 83CH202 127T. K & 83CH206
B.BFE 83CM104 113. KL EE  83CH203 12&5&—@?& 83CM207
, ()

9. IREE 83CH105 114. 24 83CH204 |129. B & 83CH208
100. BMEAT 83CH106 115. 241 %& 7] 33CM205 130. &M 83CH119

(BHE)
101. REEEH 83CH107 116. ABKE 83CH301 131.F & 83CH120
102. HE 83CH108 7.4 E£E 83CU302 |132.%%H 83CH121
103.1LEE 83CM109 118.¢E§‘ 83CH303 J133. KEEHEIL

()
104. 8588 83CHM110 119. 4T LidF &8 8§3CU304 134 EHFEHLE

KR EIBH)
105.Delederp  83CHI11l 120.Hakalajik 83CH305

ZLAEBRERS : SR THNEERSHABY S A RYEEHE.

LA AHEFREENET AR EAEY
(1) % &8 (Bupleurun spp.)
ZBEYMEERE 1 % B. falcatum L. cv. Tainung No.1)
oK% 8 (B.kaoi Liu Chao et Chuang)
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(2) BB (Plantago asiatica L.)

(3)88 H % (Angelica keiskei KoidJ)

(4)f8 7 & (Uraria crinita Desv. var. macrostachya Vall.)
(5)8 % (Stevia rebaudiana Bertoni)

(6) A EBWE Sonnenhut - (Echinacea angustifolia)

(7) 1L (Dioscorea spp.)

(8) 111 F #& (Gardenia jasminoides Ellis)

(9) &5 M # /A 88 (Taraxacum formosanum Kitam.)
(10) 3% (Euryale ferox Salisb.)

SHEAMBEERE, 1T ER 10 EeReRaYHAETRT 2RE
2R, BTEHEFRSIRBERES 16 TH, Her ofF
SHEEMETREFIREEEER 22-25TC,

L AAFETEEEEEHEY
(1) & 881t (Lonicera Jjaponica Thunb.)
(2)8 % (Stevia rebaudiana Bertoni)
(3)# & (Mentha spp.)
(4) A Bp¥E Sonnenhut (Echinacea angustifolia)
(5) (1 & % (Rhinacanthus nasutus (L.) Kurz.)
(6)® E F (Ficus avwkeotsang Mak.)
(1) & B & (Gynostemma pentaphyllum (Thunb.) Mak.
(8) 1l 3 ¥& (Gardenia jasminoides Ellis)
(9) 4 B (Mesona procumbens Hems.)
(10) = & 7 0 (Acanthopanax trifoliatus (Linn.) Merr.

@WHIAARFEE IBA (Indole-3-butyric acid), IBA BEEZ2 0. 500,
1,000, 1,500% 2,000ppn A8, B LR WEEREY 2l (E410cn
ﬁ-’—‘-@Zﬁﬁ).--ﬂiﬁﬁﬁﬁﬁ’ﬁﬁﬁ&ﬁﬁﬂiﬁﬁﬁﬂﬁz,‘ﬁ%ﬁ]%, HIBA
1,500 ppmﬁﬁ’iﬂEﬁﬁﬁﬁzmﬁgﬁﬁﬁﬁlﬁﬁﬂﬁﬁ{ﬁiﬁﬂfﬁi. Hep 9
ERREDTARE IBARH, BE R KEITRBREM,

3. F AT E XA EAEY

CFif/4 BZUSEERE, WHEML pon BA (Benzyladenine). 0.1 ppm NAA
{ a -Naphthalene-acetic acid) . 1% sucrose’0.9% Difco-agar (pH 5.7)
, EREHCTHY, MEEHESFEEHHEBZER, HH100%2 B iE ®
o &ﬁﬁ%%ﬂZﬁﬁﬁﬁﬂ@ﬁwH&o

W, EEEAEDEENZBE:
1.% & (Bupleurum spp.) :
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(DESZ2EN _
BHKGBEIREETEAERONBERREHER, SRYUZHN

Bt EBROAE, AYERHEHCHRERBA, SEAEES
O ESs 200U L, REAMEH (Unbelliferae)#tA® (Bu-
pleyrum L.) 2HY ., TREDHE 100 E, oWRIL¥ER, B
Haan "TWREAELE, LFRMAEY, AR BE. HRK, HF.
ZHRAEFREHEE, EAFRNBBRINAKEZN, A THEH,
PERRZIER, FARZERAZAEBMEZ -, HNEHERES . &
BEMg, FAFAERLHASHARS SRS EREA, HEBERS
BERBEFRAAE DOASRER2EHRE, BEARBHBARAZ
HESR, HAEAEHEANAZEYRETZE, O Z2RHNUIES
(Bupleurum chinense DC.) &FE, EELHAULHKREA XS L
EEZ2=ZB%MEE 1 % B. falcatum L. cv. Tainung No.1) , B
EHEANEESAKARRAMEZEEMFEES K4S (B. kaoi Liu
Chao et Chuang) AT, HANELEHUVDOAE, SE=ZBRYURSK
HHCREBER, BREE, HENSEREFRHERILENAE, HY
HRERAKEBHAEAA,

QRQIEHZSIBREE N2 BIE:
Mol MERMILEANRRER2SERTT:
MERNREMRZERERANE 3.Z285UHER | M2HkS
BERSEREN AARH B R RABAERACER BERENZ
RER, BARERSI 2 EHRARMZIRE,
MERHEKSBURBZLRERIINE ,ZBEHEER | B
EHRSBUUE. BTREUES ERSNEEES, HEKTHAY
BR134.95 ¢, REKEHTHOI13Y, MIEKEHRBFUER13.31 ¢
 BREZBRHER | BEiHE46%,
RELSEGSBUAEEBHLBEERIINKS.ZHBENGE 1
WAR, B, BRICHREBU 2 NEER, IKRTTET710, 6,311, 2,188
R 1,285 ke/ha, EHEBE BB 10,494 ke/ha, B THRBERSI . BERS
REKEH, SEREHRZERTE 1,034 ke/ha, R=ZBRHE BN

B
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#£3. Wl BEERZIER
Tabie 3. The agronomic characteristics of B. kaa

and B. falcatum cv. Tainung No. 1

Whole plant Stem Leaf ’ Root
Genotype * Diameter
Height Tiller Length Width Length Diameter
{cn) (number) (mm) (cm) {cm) {cm) (mm)

Harvest after 6 months of cultivation

Tainung NO.1  81.10° 1.25*% 7.49% 12.10* 0.39° 15.25% 17.12°
B. kaoi 80.13% 6.532 5.482 7.79% 0.53° 17.35* 19.76°

e
T

Means followed by the same letter within cach column of separate harvest date
are not significantly different at 5% level by LSD test.

£4 . RBERHHEEBMUEZLER
“Table 4. The fresh weight of each plant part of B. kag
and B. falcatum cv. Tainung No. 1 ‘

Vhole plant  Stem Leaf Root Flover &
Genotype Vt. Wt. Vt. Utf Fruit Wt.
{g.fr.vt.) L

Harvest after 6 months of cultivation
Tainung NQ.1 134.95 81.15 28.14 9.13 16.52
B. kaoi 119.62 54.99 14.01 13.31 12.30

#5. ﬁﬁﬁi5gﬁﬂﬂiﬁﬁgﬁiﬂﬁiﬂﬁﬁiﬁiiltbﬁi
Table 5. The yield of each plant part of B. kao
and B. falcatum cv. Tainung No. 1

- Vhole Stem Leaf Root Flower &
Genotype plant : Fruit
(kg/ha,fr.wt.)

, Harvest after 6 months of cultivation
Tainung NO.1 10,494 6,311 2,188 710 1,285
B. kaoi 7,348 4,271 1,088 1,034 355
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2.8 7§ (Plantago asiatica L.):
(M HEFIEZ e
HEMEEGE A, BE, HR, kil &, REBEK
EoEM. SIAZHBARRAAS. EBRSHEM IS, AKAH
HZEBEHARRREYPIRESHBANAZEAMEZ —,

QRQUEBEFBZSIEREREN2BE:
SIEHAE 18, hRIAERMBRRERSERFIME 6,
BECORHAMBEZHRRER KRR, BAWI120KE, 120K 2 ERIRE
FEBIKKRA[E 2,848% 237 kg/ha,

F OoOHGERBEN KR ERHE _
Table 6. Agronomic characteristics and yield of Plantage asiatica

Plant Leaf Root Yield
Height Weight Length Width Weight Number Length Ueight‘ Leaf Root
(cm) (g) (cm) (em)  (g) (No.)  (cm) (g)  (keg/ha) (kg/ha)

A. Harvest after 60 days of cultivation
13.23 6.13 8.31 6.35 4.28 6.8 7.67 0.583 535.0 72.9
B. Harvest after 120 days of cultivation

35.05 49.58 11.68 8.34 22.78 14.1 11.56  1.893 2,847.5 236.6

3. %81t (Lonicera Japenica Thunb.) :
(DEMIEZ WA
BAREYLWIEATHA. BB, HE. BB, BOBEEZY
o BINZHKFARAES. ERRGERMIISN, AKF 600 M
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AREREDPRAGSHENAZHBZ—,

(2)&3&1629!@5&&%7)22&$=
S|ICEENRBRERBHEFRINE 7, ORZHRRERZ
FHE, BAN 120KE, 120K&MIE2H, REARKER, KRR
517. 84 B 544 ke/ha, IEMEBRAALE, £10 ke/hao

1. aMIEBENNRRERZHE

Table 7. Agronomic characteristics and yield of Lonicera Japoneca

Plant Leaf Stenm Root Yield
Height Weight Length Width Weight weight Length Veight Leaf Root Stem

(cm) (g) {cn) {cm) (g) (g) {cm) (g) (kg/ha)

A. Harvest after 60 days of cultivation
16.23 6.42 2.53 1.77  0.76 1.63  19.53  4.103 51 274 109
B. Harvest after 120 days of cultivation

32.7 17.16 5.31 2,32 7.75 8.15 12.19 1.253 517 84 544

4.91H % (Angelica keiskei Koidj):
(D9 A 2 7

WA BARERE A=, PEREP £ BOMLIREY. 55
RERTFARRRRE AR, £ AZE S S RIS RACE R
i, WHERBERE—KEUHA OB A, EFM15E2.05,
BTESBETS, WEHSERERREY TS, 2 EHRREE
Mo ATES FHITH AR PHBERITNE, FHEEFELR,
BHBERN, RAMZERIN, RERRBEHNRZ2%.
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QU ERZ e EaEE N2 B
HHERENRRERZBELSRIINE 8. WRZHKRERZ
S, HBEURSBERERAE 40.0R% 10.4 ke/ha, BARM 180
F# . 180K 2 B AR SBER KK F1#10,600 57,066 ke/hao

% s.HREUHRRERRE
Table 8. Agronomic characteristics and yield of fngelica keiskel

Plant Leaf . Root Yield
Height Weight Length Vidth Weight Number Length Weight Leaf Root
{cm) (g) {cm) {cm)  (g) (No.)  (cm) (g) (kg/ha) (ke/ha)

A. Harvest after 90 days of cultivation
19.4 2.36 4,45 8.09 1.0 3.1 11.25  0.26 40.0 10.4
B. Harvest after 180 days of cultivation

112.3  1,136.67 23.03  23.10 265.0 6.0 21.23 176.67 10,600.0 7,066.8

5.6 7 B (Uraria crinita Desv. var. macrostachya Wall.):
(DEBEREZHEN:

BEBEAGREY, HEU¥EX, E1-1.5n, BN, BES
EHEREEEE, ARM. ME3-T7, K10—T5em, H5—Temo G
g, WHRICHRETESE, B30cnkl b, Kif®dh, BLWRE . 3R2-4
o, {RehELR, BTEBE, HXE, :

EEEIMS. WEAAER : Ry EM. VERE : Bt W Al
e bEE. Bl bt RBRAM. B RE. W, i, S,
HAg. NEAEHE. mkRR, AR 30-60g, 2HEER

(2) A FE AT AT 5044 ¢

EHMAERFEAMEE 2 ME  fBEBEYE. HERRAEM,
EEEMEERRIR, Bhdsr, ARRBTRIEZAE. B % ik
>, HMBERANMERX,

BRAAEEMARME - KSHM, FH4Oha (REE130ha) ,
FEE6,000—8,000 kg/ha, BEHIRA40 NT/ke, iRA 300 NT/ke
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 HENEHEURSHRAE, TEMREBRSESR, HERBHR, £ &

HMRmF. HRMNER, RESE. BELRY., RREIARHE

ZufitMIER, WEHAKERFIAR,
BBEREZSIBREEH2BE:

BREZHHARRE, EPBHELERRE, & MALKE
BRERUNARRERCHESERIINE 9, HAABUIEAR
FELEZRBEHHUEBR47.2 ¢ AREBTE1],800 kg/hao HithR
HAR R PIWRA89.2 ¢, AHERTE22,300 ke/ha,

9 BREUHENRAERHAE
Table 9. Agronomic characteristics and yield of lUraria crinita
var. macrostachya

Sample Plant Root Stem Leaf

Height Weight Weight Length Diameter Weight Diameter Weight Length Width

{cm) {g) (g) {ecm)  (mm) (g) {mm) (&) (cm)  fcm)

1" 113.00 311.21 61.24 62.00 16.94 127.77 8.37 123.03 13.00 4.50
2 112.00 109.87 28.84 34.00 16,09 44.37 8.21 36.64 13.50 6.50
3 111.00 144.03 25.54 33.00 14.51 52.48 9.03 66.34 13.30 6.00
4 92.00 129.73 32.21 32.00 15.40 55.46 9.56 41.82 12.50 6.00
5 109.00 261.34 54.98 30.00 20.50 105.18  11.69 103.40 14.00 8.50
& 112.00 242.73 58.43 32.00 13.25 106.21 11.85 78.11 9.40 4.50
7  82.00 125.00 26.35 30.00 16.83 72.53 10.14 52.62 8.30 4.70
8 119.00 71.91 14.05 19.00 12.24 33.69 6.38 24.60 12.10 5.00
g 118.00 227.66 36.58 30.00 20.44 39.22 15.86 102.74 12.90 7.30
10 150.00 658.75 133.68 37.00 31.29 264.59 13.21 262.77 12.10 6.20
Mean 111.80 228.22 47.19 33.90 17.75 95.15 10.43  89.21 12.11 5.92

" Average of 10 plants

6.% % (Stevia rebaudiana Bertoni)
(O FBH2 B

HPEAPDPHPBMEIEAERKEY, BEEMRMBEEENEZ lguacy,
AH—-EHKEY,. HEKR I BAMBE, STFEREEES., tREK
FE/D, RO XESER, MIEHAME -G, BAHBE%, BF
KM 2HE, THAXRRKEERAMEBERERE ., HHER —
BEERMPH2EHLEY, HELAYELSEE LXRASditer-
penefYfic KBS G, H¥ Ll stevioside (LA TRIMST). rebaudioside
ACLAT I BERA) B rebaudioside C(ATMBRCOIBE, HMEKRXRAHE
P2 120, 150K 504%, LA STR RAZ S B®RCAS., H STRRS& Bk
L, MRAFBEEE, A ST21.34%, HMRGCIEE, TSk RE
B, BES, RAZKIBH T KSTAE, WHiRSRAZCESBURES RA/ST
ZHE, HtbERAESRERE, HEEdaRERE SRE, BAR
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T, FREHRFERYE, BARGEMT., RHREES5E,
BEHEGEAE. HHBRA-EEEHEZHEEEY.

(Q)MBZSIBHEEH 2B
SHEZEH PR %A :HE 20 Ke) . HE 3% Ka) . RESTEK,,
AEAHHRAFEUZREBLESEINE 10, BUBERGE]
KsRKIBHERER Ko, Ko ZNEBERA3.16 ke/5m®, NFEERTHE
6,300 ke/ha, HEMH BHHMEH2REBHRE, =2 4MK2RIEX2
56%, KaR 60%, K12 58%, HFLL k.8 8E,

F 0. FAHBELEB LK
Table 10. Yield of stevia lines

Line  January March May Mean

A. Fresh weight (kg/5m?)

Ko 1.06 1.39 5.38 2.61

Ks 1.39 1.88 6.20 3.16

Kt 1.36 1.94 6.00 3.10
B. Dry weight (kg/5m?)

Kz 0.30 0.28 1.01 0.53

Ka 0.42 0.39 1.16 0.66

Ky 0.34 0.38 1.10  0.61

7.9 & (Mentha spp.):
(D@EEZEN:
WEAFHEREY, - SESRAR. BR. BIfEF 2, KR g
BRI EESE, BEtES %,

() BHE25 | BEREEHZBER:
ARBE SR EEERAER LB EL, tESEES,
REXBEERBZ NENSIERBE HESEHERAMS ¢, NEERT
# 22.8 t/ha, HEKEHER (EISHIS,
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% L. AARHSREEEEERUERLE

Table 11. Agronomic characteristics and yield of Mentha spp.

after six months of cultivation

SN

L

Tiller Plant Leaf Stem Flover
Line Height Weight Weight Length Width Weight Veight
(Number)  (cm) (g) (g) (cm) (cm) (&) (g)
MEN171 12 158.2 767.36 230.40 7.0 2.9 522.64 14.32
‘MEN345 24 169.5 747.28 180.97 9.7 2.7 565.97 0.34
MEN350 19 120.3 592.95 192.62 6.5 3.0 387.27 13.06
MEN351 18 133.8  1179.24 344.84 7.0 3.9 803.61 30.79
A 16 102.6 590.43 183.52 7.3 3.7 406.91 O
B 25 156.1 1039.46 269.80 6.5 2.2 749.09 20.57
Local Var.119 110.7 426.77 92.34 4.2 334.43 0

2.4

8. A F5bE Sonnenhut (Echinacea angustifolia):

(1) ABBIE 2B

%ﬂﬁ%k%ﬁﬂ@E@@ﬁﬁﬁ%&hZW&%%ﬁkﬁmz
EEG Y, BRRESAYRIE ERIERE,

(mk%ﬁZﬂE%%EhZﬂ%=
¥E$k%ﬁ2ﬁﬁ&§§2&ﬁ%%ﬂﬁilﬂﬁ&B.K%%
S+ #233~70 cu, F¥3A46 cn, THREFEHIR 153.2 ¢, W EMBEE
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ﬁﬂ%Zlgg..ﬂT%ﬁEEﬁﬁ%l&153§ﬁ§$ﬁ%4ﬁg
, NERPEERTE 2,400kg/ha,

£ 12. AKiGtath Lo 2 kel E R BK
Table 12. Agronomic characteristics and yield of the

. aboveground parts of Echinacea ansustifolia

Sample Plant Tiller Plant Peduncle _ Stemtleaf Flower

height veight number weight length weight weight

(cm) (No) (g) (No) (g) (cm) (&) (g)
1" 35 7 152.16 4 7.26 25.8 30.09 27.34
2 49 5 220.22 5 4.00 21.0 38.07 16.84
3 58 5 144.74 8 4.94 20.2 41.72 30.96
4 70 7 187.61 9 9.01 29.3 43.81 49.95
5 33 5 143.63 6 4.75 18.1 11.45 14.10
6 35 8 135.58 4 7.68 23.5 22.35 20.34
7 40 9 110.06 4 2.42  22.0 14.41 18.32
8 45 19 153.32 4 7.09 20.0 28.64 8.29
9 54 3 137.10 9 5.51 24.0 34.25 43.56
10 41 13 147.65 5 4.95 21.0 13.77 14.19

**Average of 5 plants.
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# 13. ABIEH T2 iklERBIE
Table 13. Root characteristics and yield of Echinacea

Sample Rhizome Root

diameter length width weight diameter length weight

(nm) (cm) (cm) (g) (mm) (cm)  (8)
1~ 2349 1.6 2.0 21.8  5.40 29.0 73.31
2 2511 2.3 2.5 18.35 6.61 51.5 83.52
3 14.69 3.5 1.3 16.05 6.20  32.0 38.97
4 1641 3.3 1.6 14.09 4.78  55.0 31.48
5 18.33 3.9 1.8 16.24 3.95 38.0 36.88
6  15.15 3.5 2.5 7.95 2.3 350 5L.15
7 17.08 3.5 2.0 867 5.61 37.0 28.73
& 13.71 3.5 1.0 6.88 4.76  44.0: 45.20
g  15.24 5.5 1.3 12.45 4.14  33.5 28.15
10 19.3¢ 4.5 3.0 18.33  6.77  37.0 41.56

*:Average of 5 plants.

9.8 & = (Rhinacanthus nasutus (L.) Kurz.):
(WaBsZ2En:

SBHEBEYEEES Rhinacanthus nasutus (L.) Kurz.), KB
ammaE, TeRMARE, BHIREESAHENZED., BEH
. HAEEkHY, S, EMMLEEEEA, NEATZHRIWME
HEn HKE. 2 (saponin). B3R (phenols). HiH & Znaphtho-
pyran. & rhinacanthin-ABl -B % ; BEAMPL HHIGH, HE
BNSUSHBEYTERAENG C, A—-ASHRE2REED.
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RQIBBEZ 2SI EHEENZBE:
ZEAR-E¥EABBSOHNAERILBERIINE UR
F 15, MEORZHRREB S HHR BRI —E$EE, —EXER
EA 198 cn, ABRSEARMEY, —F¥E M FRRERENES
BERE[E 81.4 t/ha, NERBERTE 51.8 t/ha,

® UWEBBSISBUHRoER
Table 14. The characteristics of plant parts of K. nasutus

Pl.height Stem diameter Root length
(cm) (cm) (cm)
3M. 18H. 3H. 18HM. 3M. 18M.
24.1 198.3 0.59 16.92 15.8 2.8

X IL.OBESSHNEBS X
Table 15. The yield (t/ha) of R. nasutus

Leaf Stem & branches Root
3M. 18M. 3M. 18M. 3M. 18M.
0.61 9.3 0.84 72.1 0.31 51.8

10. i % (Dioscorea spp.):
(82 e
WD EEM (Dioscoreaceae) EH M (Dioscorea) ZBHHEY,
EREZRIEBE, "AEAH, . TLESL) . EHSAHE, | T
BAE, . "HEHE, R "BEREN, SHEAENELELH, BER
BoABSR "HWEABEYE, BOLBA LIS, MASTARE (
BIREE)  FUHEREHNRILEDY, 28R EHAEREY. SRLE
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SEFERSS 26X105t (FAD,1985), ARSHEEBERRBERH
EoRBERBEY, ﬁ%.%ﬁﬁ?ZﬁﬁW%Z* ?ﬁﬁ%ﬁﬁv
WA 600, TEHHRABRERNBE, EUMEEMNRS,
sy 6OMAT &M, RAEEHNZERAD alata l.. D. escu-
lenta (Lour.) Burk. . D. rotun-data (L.) Poir. . D. cavenensis
Lam. & D.bulbifera L.%, SERAENEMERSEE, fEEOD.
alata L.). %M E (D.alata L. var. pucpurea (Roxb.) M. Pouch.)
. 23 ( D.batatasDecne). H#E (D. bulbifera L.). ®EgiE (D
iaponica Thunb.var. pseudo japonica (Hay.) Yamamoto) B {8 F (L%
(D. doryophora Hance) BFE. BhiEEZLERELESE 1%,

WB%D@M&Z&&%%%EOMQS%lﬁﬁﬁﬁ%&ﬁﬁgﬁx
iﬁ&&,ﬁﬁhk\ﬁiﬁﬁ%E\&%E&&Z&ﬁ.;ﬁﬁﬁk
MEE. EE. NE. BE, SERE, S2BR. EAERSEDL
EEEE, PABUTEREERERS, EEEEES, THAEH
\mlmﬁﬁmoﬁMMQ%Emgﬁm%\‘@ﬁMQ&%E%%E
XﬁZﬁgigﬁﬁ“&ﬁﬁ,ﬁ%&ﬁEXﬁ&ﬁ.ﬁEE&%ﬁ
M EMEFEORERE, AEXNIABHER,

QB EREEHZBE:

AECEBLAREAORRLE, AAEERLOLERE, BERE
Mi%ﬁﬁ%&.&%%ﬁ%QMI&%,Wﬂ@ﬁ$%\ﬁgﬁ%\
%@Eﬁﬁ%ﬁ%.ﬂﬁ%ﬂﬂ%&ﬁ@géﬁ%.Wﬁ$ﬁ@$ﬁ§
%%%,?%m%Zﬁ%Eﬁ%%BMQ@.EE&%¢2E%%§%
W HEE S, ST, SREEL, AFMEER, ERREH,
MM\WE\%$@KE\§K%MW\ﬁ%%zi\EE%EE\S
W SILEMBEAYR. RESTEN. URERZFEED, B
A NSEASBIE 2 WRERAE 12~40 t/ha, K@l HERE
MEERETE, SSRUBIPHEERI 4 t/hadF.

. BREYZERRKRT
| EBEBERS, TAFZA-FERTFELEEY, LAEE fth 2 R AR 13 R 0] 4T
ZHRZ o RECRISTRNRSREEEEMEMZER, E&F
BARMGOER, ERHATEREZEEERTO. BRI, B T W B 3%
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RABHDHREAERAREHES, UsddEMBaRaEcBE
o, BAHERETHARARBEMN, BEEEKX,

UBFETRUFEHRAMITZ2AR, RHBERTHRBEE R, ¥
tEEEZET, AHARAEZR. B, REMITEE, #1TEHED
ZHEFREF, L=k, 7, RENTBERREFBREFOT R
FARE#3-12 + 2 °C, 30 + 3 % RH, B4 1 + 2 °C, 40 + 3 % RH,
IS 10 £ 29, 40 + 3 X RH, REMEFNETZHEBEGAE30
Z504, WMEMEZSMRTFEHEDZER,

SHREBUNIEZER, BRTRBERRFREI, DEHBHAMEEEFR
ZREFEH.

SmBE

ARREITES, DR 6LLERARFEREY 2 ABRBER 4901 A
EACME, EHBZART, SHE REREE, LRMEEASS IR,
THOBEBR AL RAEEGHESMRAMNEAR BRME, 08 K%EH
L ZE%H. QFE. BNE, 56, AREZ. WEE, BXE. WE, @Y
. WHR. #%. HRTH, EETF. %%, ¥&. =M%, BERL®. aR
WERCHLE, 5, BHOERIIFERA, Rb2ABBS . AYE.
B, %4, L%, RE. BXE. PAE. HMTH. &RT. KI5, #%
 RUEZDBEFEAARAMBEYLE. SELEG. REAES WA .
MAMAEMESEREYEE 2 BEERA4, SB%EH. SEEH. 25
B, AR, BEE, BB, ABE. LE. S0, B, ARESEAEE
BE 77, BTRAMARZ SR B0k e O ARAYRE . FE (A /3 0N 7 B BE 4 BT % B4 0 DA 0t
BRI . | |

2EVK

| hEEBBREMAERI-138, RIPENERR, ',
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o HHEH, 1080, HMEMEMEE] 3%, B ESRHAEN. it
3 HHEk, 1986, SEMEEMAREEE, BERESH. i
A HHER, 1081, EREME, BrrEEEARTEH. G
5. 0F LSRR, 1987, MEUNEEE] -5, FRBHER. Hit.
6.4 iEs . W@, 1976, BHRBEDS®E, SWUBERFARTPRREET4:1-13.
7. hkE8iH . 1990, ML HBELIM R, Wi,
§. R, 1970, FARRAMBEE @, BHER. Bt
9.8, 1980, FAREEMBEE "W, MHER. 5.
10. 558, 1983, FATRAMSEE=E, AHER. 8.
LBk Bk, 1983, EELSMERENES (1), BEER. Bt %
12 BRAAE. EHLE, 1986, BELMEREMER (1), BEER. G,
13 E4E K. 1973, BAEMEEE, ASBEAE. Bt
W.BRESE, 1980, BEEAEMREE, REESE, Gt
15. @ AK, 1981, BREFEYER. BRER. &1
16. BAK . 1985, HMEME (1), BRER. &t
17. 844, 1988, BMEME (), MEAEREIL.
18. A, 1981, SRERENFMR, BRER. Gt.
19.3RHE, 1987, PEAESSZN, HIEBSTRAT. 81,
20. 3B VESR BEET) ., 1980, HEEEZ, rp 38 A BT gl o — i £ 1256-1257,
WA R B,

21. 35 E8H (SBET) o 1980, 4e8, BEARSLEE = 1} :2816-2825, A iR, 8.
00 UEURSY (RZET) . 1080, HIFITo HEEAREYLEE M 1962-1866, BEA KR, B

03 BEFES (BET) . 1080, &5Bit. WHARMMEB M :2124-2129, WA M. 5T,
24 EIESE (EET) o 1980, (Li%E, WELARE M = :208-304, BIA IR . G,
0. ¥F bR, 1985, RIUIMMER, FHEMHIE. G,
26. ZFuBHE., 1975, MAHYHEE, FEEHRL. Gt
07 M. EARM. MUK, 1978, BPRADERRHZHRLHBALHE,

BT & A S R R AR 1T 7% 45 18 36-46.
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2&ﬁ§\%%m\ﬁ*moNNOW%Zﬁ%ﬁSwﬁmMe§%§ﬁ2m%o
HEEE 24:34-42,

29. " =55, 1985, PEAMEBHR, \EHE X LIEL. S,

30. HEE . 1978, RAHKBIBIBHEHSEL, Bk28:38-39,

31.3ME, 1982, FMHEMEE, FABH., 51,

32.0 A4, 1985, BEMEMVE KT, BPIXWMIEL, S,

B&ﬂﬁH\EEC\ﬂﬁﬁqwmoﬁﬁ§$ﬂﬁﬁ%Fﬂoﬂﬁ¢ﬂgﬁmﬁ

Ao &t
34.QEHE. BIEL, B, 1981, SME LT REY (=), B 7. H 250 G 28 ot
C
Fim, 8.

35. BB, BKHZ. BMES. 1984, BMEREMZIEG (1), By @SS
B, &, .

36. BHT B (B1T) o 1984, HEdHtEk, mEEE, 4L,

37.%5KE, 1976, B EMB . SIEHEH, 81k,

38. SR SR KR SR 1988, RIEHEYE, Wik, 81,

39. WA BB KR 8B, 1987, BRI, WiE, =

40.Association of Official Agricultural Chenmists. 1970. Methods of Analysis
A.0.A.C. 11th ed. Pub. by Association of Official Agricultural Chemists
Washington, D. C.

(:J 41.Van Niekerk, P. J. 1982. Determination of Vitamins. In "HPLC in Food

Analysis” ed. by R. Macrae, Chapter 8. pp:187-225. Acad. Press, London,

New York.

Bég 1: 83 MEHEY T2 EHN

1 [Pé%ﬂ!—}ié% AR /ME Ophioglossun vulgatum Linn.
# 8 MEINEN Ophioglossaceae
H PR IR -
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}@
Bo
$

longipetiolatum

B Al BRAFES BRFER B8~ B OB
FIBET  ITHE -
2 ool Bk WU o
o A MBS Adiantum capillus-veneris Linn.
H % : #IRER Adiantaceae
i} M:2H .  2HMEBETK -
2 Hl:oEAMM FRZ EHEES o
& o 2E ik o ' ,
S EEE BB Aspleniun antiquum Mak.
# % : ABER Aspleniaceae
Jiz! BB o
B o FHEHS -
23 o & o
L BIMA : BB Nephrolepis auri-culata(Linn.) Trimen
i % : BEHE Davalliaceae
FEbR M RIS S o LRR  MRABAMER
A > MR E MR o
3 ih o2 @A o
P AL B Pteridium aquilinum (Linn.) Kuhn
8 % : REBEHN Pteridaceae
HEEgR : BERS - AR HEBRAENAERE -
-3 i 2E o
P ZBEIMY &R Lycopodium serratum Thunb. var.
Spring
4 % : A#F Lycopodiaceae
A 2o
» H: ARITE% -
3 fe:oop s JbESL b o
LMY RA Ginkgo biloba L.



S % WAEM Ginkgoaceae

HEBEHRH: RE > 3ARE LS HT M3a% - #\IE
W~ EBEASA  EOH o ANME S LS R . e i 8
B~ IEE# o

3 o AE1,000ml 3 HE o

8 - FEHBL : BAE Setaria palmifolia (Koen.) Stapf.
) % : AXHE Gramineae
MR : RE BRI o
# h:eHo

C 9 -PEHEBE : THE Zea mays L.
S % : KEH Gramineae
HERMA : ERAPHE - WREWB D F B o
E LU N )

1O - HR2EEBE : 59 (BEM) Rharis excelsa (Thunb. ) Henry
¥ % XA Palmae
HERWA : REASAE -
P35 i BHMERS AR
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LHBHRBBRRES o

: BB Phytolacca acinosa Roxb.
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i3 Ho: KAWL ERS -

B RME Delphinium ajacis Linn.
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Abstracts

TING-CIHII-WAN was originally described in Thousand-Golden-Prescriptions. 1t

is made up of Radix Ginseng,Poria, Radix Polygalae and Rhl7oma Acort Graminei. Untll
Prescriptions People’s Welfare Pharmacy, it's compositions in addition the compositions
n TING-CHII-WAN were supplemented cinnabaris.The combination of TING-CHIH-
WAN is widely used in nourishing heart,calming mental state,énd keeping heart-fire and
Kidney-water in balance ’ mainly for cases attributire to insufficiency of heart-energy
and imbalance between heart-fire and kidney-water,which are manifested as
dreamfulness, timidness, palpitation and insomnia. _

The study of pres(,nptlon is a science of explammg and studymg the compatibility
of ingredients in a prescription. Reasonable combination of the drugs not only can
strengthen the action of the drugs and diminish their a(lverse effect also can produce
somewhat new therapeutic effect.So,we separated materlals into four portions . Group A
is consisted of Radix Geseng,Group B is consisted of Poria, Radix Polygalaé and Rhizoma
" Acori Graminei.Group C is a formula described in Thousand- Golden Prescriptions.
Group D is a formula described in Prescriptions People's Welfare Pharmacy. The purpose
of our present study is to compare and explain the compaibility of ingredients by

behavioral pharmacologic methods, and to investigate the passive avoidance of TCM .

In 2-week consecutive administration of Group A~ B * C~D Group C produced a
significant increase in locomotor activity. we can definite that the mechanism is related
to the central nervous system.0.05 * 0.5g/kg Group C increase in central serotonergic
activity.On the other hand,it improved the impairment of learning and memory induced
by scopolamine and sulpiride on passive avoidance.

According to the above results. we bolievé that the stimulation and the improvement
of learning and memory of Group C might be due to the increase in central cholinergic

and dopaminergic activily.

B B

S & SCHEREGE HRS TERBERERISS, YRR R DI {§

EERRE - BRARN BT ERERNERRERINE HEAE (anxiety
neurosis) * 5%ﬁ"l‘ﬁéﬁi@ﬁ(psychotic depression)ﬁ@%g%E‘ﬁZ%ﬁ(storders of
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memory and learning)&F N E BV BFBREERH () - ﬁ%Ziﬁ%TE%B’J%ﬁWE X
iR DEIBRRS BE S E EISEIa R B RIEAIR - R L ¥AS
SEBF LB Abarbiturates phénothiazines&benzodiazepines%,ﬁgﬁﬁﬁﬁﬁ%ﬁgm
SR (E A R FBRE R R AN R - 18 - (ERRE Q) RO B8 ~ pom
- FREAREE, E AL RRRA T EE R E K B3R - B2 -0
B 2RO - TERPFFEmEIEH BEEHIRAE (Senile dementia) BRI E
PG IR FORE (Al/zheimer's disease)FH MR Loz FEHEMRB LIRS TR IR
RO HZRANAIRTRE ST ~ SEEIMAR - TR KR BEEIERE S BRRIIRIEW) - X
H R A PSR RRERI S H FIE TUMRE pentoxifylline Bl
WER dihydroergotoxine % [HE B HEHEMEHESE O BHSEE
FAG)

R AT RR IR - ST R BT B A ES e
5 ER BRIV EERE - Hatch B LA AR KA BERS
EREFR A B RB LR - FERR - WALE  SEOSEIES IR R
R ARG RO BTN E © HIEARE - RIRBESSAERG) - LIk SER N
XET B0 BECERR IR 9B S H A e AR (H A Th & MRS B
AR ~ BB — BRI ERA AR &R T E - it
R R RS BRI R SO S R IATERER B T T LR SR
TEEM -

FEEHBZMEE ~ B - - R F SEEHERER SRR
BITEIIASRUFIE S B PR R AL RRIB L - EEAIEIE - TRE
B HaTEH AREENMLFHAZ B - KRG EHIURIEHR -
R - BRIBEZHIBR % IN—ik MDD ER MR EEL EE—ET
BB SEAR EERESER - FHTUASRERE AREALER
TSR PSR L § B - GBS AR GRS - RIS 1
WDRESE FARSHOEN - ARERHE AMEBROBRTRERZOE - &
R~ BESFAED

R BIRR A2 FASSIIHZ SR RSB R RE &

RO REEHBERO  EEERERFEBER) GBS RESRIE

LSRRI REHEFER(D - BTN BRESLZ RASEE S
gE Y ELBRAL, R AT FE 75 (R (MR A AL R B, £ BUARE S - B3 - T-&
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7 ~ AR RS A7 2R, BUR AT R M8 7 B (B S BB BB B gt
hexobarbital F5 5% HEHR - HEETE - E%@EE&%WH%),%%%&%&*
TEFHSR B B R TR B IaTTRE R Z BB - RGP DI ER RS
I ETIR S ERR ISR - |

B et o ik

— ~ HERZEM
AEERFT B IR S - HERR

A 2 BHIEHEYIAZPanax ginseng C.A. MEYE R HEZHRIR

B & BEREREAEYEEPolygala fenuifolia WILLDENOWHIEZER
AR |

R F BEILERERKREPoria cocos (Schw) Wolf FHEAEARRAVER
HEW BREEREAREYAEM Acorus gramineus Soland HYARE: -

Bk B BRARFCRBRARD Cinnabar °

- HBREEM Wi
A E BT & B (RER ARIES /7 ik B8 - DU B 3 AU -
(DA (B AB4 - |
- )BM(EAEE AEMHBEE RE=223 -
(3)Cfﬁﬁ($§7§§gfg‘ﬂ) LEWHBEEREANB=2233 -
(4D EEI) BEH BERF AB W= 22331 °

NSRS MR A SR B RIR S » 565L50% Z RS
2+ HES0’C BRI~ FK » RN - S5 » 750°C
TR TR S AR -

T B EEAE
() EAB R EH R

EHRZWESFER TEYRESRNESEE ) (ANIMEX Auto
activity Meter Model MK-110 > Muromachi Kikai Co. Ltd. Japan) ’ BURE
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BUE R Sentivity 1=450 * Sentivity 2=350 * SL#ABURCIRIS TR EIRIR
Z AR ~ BIE ~ CRE R DAL R & B REISTIT RS bR
B~ VAT - BERTRHESE) o (EFRIEE 1802500 Z MR, MG -
SHEERIGEEZ B RIS R R —ROIRE s s A SIS A S
EEs 55 - FBAIATON » B E Rk N (FEFR205 SHEC ek —
2K), HERIRF I L\ B AR AR (19) » BHBMLITAS Fvehicle ©

(2)¥faﬁﬁﬁﬁﬁgdopaminergic systemZ YV EFT5 REE ESET B
AHBIRIGEEICHL (0.05, 0.5g/kg) T - ZRENHELE
B » ISR —ROURASTE ) /NFFAT > FEST R 2 BUPER - RATE:
(7 FIERTS A B A S BRI s/ BLBiiasisk - 1
Qﬂﬁiﬂ%ﬁ%ﬂ?&zd\!ﬁ? ° B Fvehicle ° :

AEERFT R YURIK 139 dopamin~ergic system VB Z BB KR 5
BURS * sulpiride HCI( 20 mg/kg ° i.p.) BEFI#ERG 30 ﬁﬁﬁﬁ‘ggﬁ(l‘f) °

( 3)¥J/J\EL$E??E1’F)%ZE§% , '

/N S BB 2 R L (55+05C) > %Eumﬂ}éﬂﬁﬁ
JIEIRE - HERT =Pl g s (reaction time )’ RHS
#ik - W KR ER AR RS MR AU B - SR
SETHENETREIRER (0,05 0.5g/kg * p.o )2 & HERSLIEIIUL
HHEINA 30088 » H/NEE S AR - W BAE RN R e B S
B > SEAI=K 0057 5) - SIBHDESTLN -  WETCBLS - 2R
iﬁ%b?vehlcle

(4) B KRB B S I 5
AEBEMEE TRERIEREEE (Muromachi Kikai Co. Ltd.
Tapar) * LCSEBSH AN © EHAN(Shuttle Box) FILARIPIS AR HEI
ﬁ’J\—‘§(48X2OX3OCm)& LI} (MCU -101 Controller * Muromachi
Kikai Co. Ltd. Japan) : #PHEIA/N Z @S AHIE 58 » o AP Rie)
W BB 20w BB - HEEF 0 SR ABEEANE Hﬁﬁﬁ%‘ﬁﬁ
1> BIRBEAE O AR £ - (AR -

R - ASEREEE Y KB BAE - FIRBIERIIT » R AR
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£ WA > FIRFREARELAETL(0.85mA 7 2sec) FFER
Wikt BRFEIUHAE - BEIETEE -

PUSERA ¢ ko4 N TRISREBAE - RN - Gosk
K EBERA 5= Z #F & IFF ) (step-through latency * STL) ° EPRHE
Z BRI s4 (3008 » RIFBARBRC BERIREE/IIE
H(15) e ‘

(5) BBl 2T T E R E < |

I — TS TR S ERMATE - — Gz 2 BN
Al — N LIRS T RERR(0.05 * 0.5 ko)L EERSMEIY >
HE TR SR E O  RARCTRN) - SRBBOAAE > |
SEFTIIRTR + 7F 24 NRER > RBIEREBAIE - EITHE » Bo8A
BUAIE S MR - ERIUMGEEZ &M » RIS R BIR—ROMRAG
Bk —/MNESEITIISE  BERT I RS E R R  AEARREA
RS » SETHISRM 5 24 ANFFIR » IS RBEIEREAE » TR » 52
S ABUAIHE SRR - RS T Tl SRR E O R
B > iR RS T vehicle ©

AEBRHE RS SAR ST R B OB KRR
£ * Scopolamine HBr ( 1 mg/kg * i.p.) FRRIBRA 30 Sy EEAEEE(6) |
sulpiride HCI( 20 mg/kg * i.p.) FRNERAG 30 /7 SEAGTEOT) -

(6)#eEt 2
AEEBZEBIR © ¥9lone-way ANOVAY: » SE v H 2
Ry FLpENR0 0sTH > RIRREFEITER -
7Y BRI |
AR A B E R
LICR FREEM/INR - #8E 20~25 3T °
2.Sprague-Dawley SREMEAE,  #9E 200~250 5

I HRHA

scopolamine sulpiride?d& TR - BLESREE Sigma ©
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—  WAREEBER R EE |

WM Table 1. (A)FTR,—ROMRIRT AMlFo0.05g/kg * Bl 20 40 ~ 607384

ANKREEHECET B EHPBNAERRS | AUSHETT con ik
KB B EE T BRI HISIHER » BB, sg/kg I EFIREEE -

Bifl ~ CHLEDM » THaZ02 8 KeosM B AR B BSER RS
HHITER Hodo 05g/ke BB » LU B B DAL HIHI{E PRI AR HEE -
0.5g/kg FEACKZIMHIF BB -

ATable 1.(B)FT7R, REERMOIRI T Al Fo0.05g/kg * Bl 205 58RI

RE B THERBEHRNAERES ; ol (0.5g/kg) FHazE0578 - 404
FRK o EB AR BB EREERERS -

~ 195 —



Table 1.Effect of extracts of TCW on locomotor activity in rats
() ‘

Time (min) 20 40 60
Drugs /Dose (gkg)
Control 158+15 4848 51+70
Group A |0.05 203+25 105+9™ 119+9%*
Group B ]0.05 116+9** 51+7 6419
Group C }0.05 11248** | 61+9 36+6
Group D ]0.05 10744 554G 63+3
Group A | 0.5 1174137 43+5 57+4
Group B 0.5 102+7* 57+4 4415
Group C 0.5 80+6** | 586 5316
GroupD |05 102+18" 55+7 293:?
B)
Time 20 40 60
Drugs (min)
/MDose
(g/kg)
Control 263+19 99+17 7448
Group A | 0.05 362+30* 119461 8449
Group B | 0.05 286+29 12348 10014
Group C | 0.05 300+78 | 103+10 57+3
Group D | 0.05 309+12 89+10 6748
Group A | 0.5 239+18 132+11 6416
Group B | 0.5 275+11 95+9 6715
Group C | 0.5 438+9** 167+8** 159+9**
Group D | 0.5 313+7 64+5 124+8**

(A) The activity was measured 1 hr after single administration.

(B) The activity was measured 1 hr after the last dosage of repetitive-
treatment of 0.05g/kg or 0.5g/kg TCW

Control= normal saline

Mean+S.E.

n=6, *p<0.05, **p<0.01, as compared with control group (ANOVA for
repeated measures by Duncan's multiple range test)

(HAMHEH): 2

(Q)BAR(E L) HEW - && - 'S v
(3)CH(TEHEEHTING-CHIN-WAN * TCW): B ETH - 37 - "RE -
A2

(ODIFIBIR /) B EH i8S  KF - AZRHED
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T BB Dopaminergi_c system ZYEFE EEZEEIE S B
a0Table 2. 775 sulpiride ESEHGEE B (E D) BEERES - B
FelAa%820.5g/kg 19 CALHFA > B AU BB S B RS U
)_'ﬁ o .

Table-2.Effects of Group C on the changes in locomotor activity produced
by sulpiride in rats after 2-week connsecutive administration.

Time (min) 20 - 40 60
MDose (g/ke) ' ' ‘

Control 263+19 99+17 7448
Sulpiride 152+14 .67+16 5049
Group C (0.05 g/kg)T 173+20 99+15 7249
Sulpiride -
Group C (0.5 g/kg) T 294424** 193+17** 119+16**
Sulpiride HCI (20 mg/kg)

Mean+S.E. n=6,**p<0.01, as compared with sulpiride (ANOVA for
repeated measures by Duncan's multiple range test)

C Group: A EW ~ EBE - HE - A2

= - BB B

TEEA(0.05g/kg * 0.5g/ke) F—RAGEE K 1 FESHRZE B (WFig1 (A)P
Fig|(B)FI7R) °

A) (B)
35 28
30 § 26 -
25 5 § 24
3 \ o)
20 4 \ g 22
S 15 \ |5
: o | g
= =
10 - 18 -
5 - 16 -
0+ T g T i 14J
0 30 60 90 120 0 30 60 90 120
(Min) (Min)
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Figl.Analgesic effect of TCW on the hot plate test.
(A).The extracts of TCW(0.05g/kg) were administered 60 min
respectively before test.
(B).The extracts of TCW( 0.5 g/kg Ywere administered 6O min
respectively before test. ‘
[ach point represents the mean +SE (n=6).

-O- : Control : -[J- : Group As -A-:Group B> -\~ : Group Cs
-O-Group D.

(HAMIGESE) A2

) BLE ) AETH - BE - RS

(3)CHL(T-&75 bt A ETH » B2 - '~ A2

(@)D R SR HETE ~ B % ABKIKRD

WINE S E e g L v
(1)aTable 3(A)ﬁﬁfﬁ,scopolamine?’?(ﬁz@?&,mfmﬁﬁﬁ'ﬁ%ﬁ/‘fnﬂizlﬁﬂ]&ﬂ(STL)HE
BREAE - TR —ZGAEE%EEAL(0.05g/kg » 0.5g/kg) 54, 2 ,
scopolamine%‘l*bﬁzuﬂﬁﬁﬁﬁ%rﬁﬁﬁﬁfﬁﬁiﬁmﬁnﬂﬁﬁza&gﬁzfﬁ o Mt
SEENEEER > TEEM(0.05g/kg » 0.5g/kg) & ¥ scopolamineds B
EPR AR R E Y I RAFRH (W Table 3(B)FIT) ©

() Table 4(AYFR 4458 FTBEA SRR I 2 S S TL)IBREARL - T
W%&ﬁﬁf&,%ﬁﬂ(&%g/kg ’ 0.5g/kg)%fﬁﬁ%ﬂlsulpiride%ﬁzﬂﬂiﬁ%%
RE R S I SRR - TR B RIGEE SEEHL0.05g/kg
0.50/kg) Eri ¥ sulpiride RS B B Hir e R R R T R E R0
(Table 4(B)FI7R) °
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Table 3.Effect of TCW on scopolamine-induce imparment of inhibitory
step-through Latency in rats.

(A)single
Drugs Dose(g/kg, NO.of mice step-through Latency
p.o.) (sec)
Control ' 6 ' >300
Scop 6 12.2+0.6
Group A 0.05 6 11.2+1.9
+ Scop 0.5 6 = 10.9+1.4
GroupB 0.05 6 12.440.9
+ Scop 0.5 6 13.5+1.5
GroupC 0.05 6 _13.1+1.8
1 + Scop 0.5 6 12.4+2.1
GroupD 0.05 6 14.3+1.4
+ Scop 0.5 6 . 14.6+3.7
(B)2 weeks :
Drugs Dose(g/kg, | NO.of mice step-through Latency
. p.o) (sec)
Control 6 >300
Scop 6 12.4+1.1
Group A |0.05 6 14.3+2.6
+ Scop 0.5 5 16.1+3.4*
GroupB 0.05 6 14.240.9
+ Scop 0.5 6 14.1£1.1
GroupC 0.05 6 12.1+0 .4
+ Scop 0.5 6 18.6+1.8*
GroupD * | 0.05 6 14.3+0.7
+ Scop 0.5 6 14.1+3.7

(A)The rats was trained 60 mins after single administration. -
(B)The rats was trained 60 mins after the last dose of 2-week connsecutive
administration. .
SCOP= 1.0mg/kg scopolamine HBr 30 min prior to inhibitory avoidance
training.
Control= normal saline

Mean#+S.E. _
n=6, *p<0.05 , as compared with scopolamine (ANOVA for repeated

measures by Duncan's multiple range test)
(HAMEE). A2

(2)BHL(E LS. FEW - #E - k%
JHCHM(TETEEN) FEH - BE - KL A2

(4 DAEIRDEEA) HET - BE - KL - ABRIKD
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Table 4.Effect of TCW on sulpiride-induced imparment of inhibitory step-
through Latency in rats.

(A)single

Drugs Dose(g/kg) NO.of mice | step-through Latency

p.o. (sec) :

Control 6 >300
Sul 6 13.1+£0.8
Group A 0.05 6 14.3£1.2
+ Sul 0.5 6 -14.0+1.3
GroupB 0.05 6 13.6+0.9
+ Sul 0.5 6 13.4+1.4
GroupC 0.05 6 15.0+1.3
+ Sul 0.5 6 15.4+2.0
GroupD 0.05 6 12.3+1.6
+ Sul 0.5 6 12.842.7
B)2-weeks

Drugs Dose(g/kg) NO.of mice | step-through Latency

p.o. (sec)

Control ‘ 6 >300
Scop 6 11.7+1.4
Group A 0.05 6 14.3+2.2
+ Sul 0.5 6 13.1+3.4
GroupB 0.05 6 '14.510.8
+ Sul 0.5 6 14.7+1.1
GroupC 0.05 6 13.0+1.4
+ Sul 0.5 6 19.2+1.5**
GroupD 0.05 6 13.3+0.7
+ Sul 0.5 6 14.0+2.7

(A)The rats was trained 60 mins after single administration.

(B)The rats was trained 60 mins after the last dose of 2-week connsecutive
administration.

Sul= 20mg/kg sulpiride HCL 30 min prior to inhibitory avoidance training.

Control= normal saline

Mean+S.E. n=6,**p<0.01, as compared with sulpiride (ANOVA for

repeated measures by Duncan's multiple range test)

(HAMGEZE): A2 .

() BIE(EEEE) R ET &% - RS

@) CHTE&HERN) AEH - E&E - 7K A2

() DA (B T BT 5B - 1 - AR

— 200 —

p
N
N



T

EENMBRBAIEZ TREE » BIRUTE A2 ITMES  ARAS w
TP —RTEAFMEEEN  HAZ - K% - B8 BRI,
TS ORAE, AW BEBRERTE RAERE - F—RIBE ARk
EEA ﬁfﬁﬁ&l‘z’ﬁlﬁzﬁﬂgfﬁk%%,‘&f}[ﬁ%ﬁ%@ﬁiﬁ,ff‘é‘—tﬂmﬁgﬁﬁﬁ,%‘@@
S EREA R EEBESER - 58 P AR s poy e L P TSR PR
DU A0S S SIS SR AT RS B S T SR © RS
fRH SR RIRRIURIKER | GEWE BRI S s
SEHER - MEAI EEAC Y - URR - RS RS ey
Sural EL BRI IR TE TS SRR B A A R 43 B LU B  Erifesss - 32
LS (F67) - BEEERE IR NEREA R DA TS ens 5
B BRI B R & W% R E S P e - RIS
PR AR TR E AR - Bk, ER A B e IR R R R G S B
HEE - ﬁizkﬁ?%ﬁiﬁdifﬁﬁﬁﬁk’@ﬁéiiﬁﬂﬁqﬂZ%%’& °

AEERTIIR 50% ZB > Hiba MZEM(AB) IR 183% > B M2
PGB ~ TR35 ~ HET)ZWINRE 19.6% » C §15EH A EBE-’E R/
ETHE) HHR 19.3%  ZEID I RN C $58H FORBIMA—E il Z
R T LW S - PR % R E (neurotransmitter), 4 dopamine 5
acetylcoline~+IE HESETI & I M BEEME R E N ST - A 8B T T /e
BB CH (AT 677 ) ORI P B R A FEHEEs R
By 22 {k (815 sympathetic symptom  aggressive behaviors A stereotyped
- movement)('®) DR EE A U BB B0 I R 1 P e

RIS E R B IE MR RIE Y % 097 L0/ 1R 89 1
pentoxifylline B FUEH =1 dihydroergotoxine %,@ﬁ%&ﬁ?ﬁﬂﬂﬁﬁﬂﬁﬁﬁﬁﬁﬁ
EHELD - BHESERIER - RO BRI RR A RIE E DL - A5
B - EF MR Y B S SRR - %fﬁ%%ﬁ(Senile dementia) BRFH H 34
T ER ECHE (Alzheimer's disease)ﬁﬁﬁﬁth?ﬁ#ﬁ%%ﬂ’fﬁﬁﬁiﬁ,%ﬁ”%ﬁ@ﬁa
IR HANPIBTRE ST ~ SEBIBRAE - 51 BB HIRE A ) 18 WRMRRI R - ffps
TR B IR DU SR BB ESRUEIRCE RS BESY
B - Edward(l989)@ﬁ%iﬂﬁ%&“g'LHﬁ'ﬁ?seopolamine(muscarinic receptor block)
EEK anterograde memory fEfg,ﬂﬂfﬁ%%%%%ﬂ'kﬁ%%‘,ﬂﬁ%ﬁicholingergic
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Ceuron Zlosst? ° SLAEKTIZEIE I DA L BERES W ERET
sulpiride(D2 receptor antagonist,ZOmg/kg)EUgﬁﬂ@?%%ﬁﬁz'}%%%‘%ﬁﬁﬁﬂﬁ%&ﬁz
WISETEIE o o LT REEERTTER Alzheimer's disease 2 HER EFREER
Z e GF ey - Bn iR S {838 Y12 Wl dopamine * acetylcholine *
serotonin SR B0 B IR E M 28 Alzheimer's disease(AD) ~ Senife dementia(SD)SF39
BEYIZR JH 37 FR AL o 4R 2 2 RAE AR SR TSR & dopamiinergic system <
substantia nigra & B cholinergic system Z basal forbrain Een ° HHE PR B RAR R
(HRIAER 2 35 B0 R E scopolamine B2 sulpiride UM E EFLE BT
SCIRRE S (E BT e B -

Scopolamine%cholinergic muscarinic recep.to_rZﬂﬂﬁi‘UﬁJ » B Bl scopolamine
#% > Al BERS M cortex ~ hippocampus * striatumé“}‘@ﬁZacetylcholineﬂ"J:{%}gﬁ’/ !
FE{Kcholinergic systemZﬁ'H’. » SEREETEER e © P& cholinergic system <
vin Tﬁ@iﬁfﬁfg,ﬁﬁgﬁg SO R B IR basal forebrain cholinergic sy‘stem,
Hp Bl NBM B B H AR frontal cortex * temporal cortex © pariental cortex *
basolateral amygdala @,ﬁﬂ}%ﬂﬁzmﬁﬂﬁﬁﬁﬁiﬁf % H AchZ IBE B acetylcholine -
esterase ° muscarinic receptors * choline-acetyl transferase(CHAT)}Z%?cﬁﬁﬁ%ﬁ
{EIRZ @) ° %~%%ﬁ?ﬁﬁ%ﬁ%%ﬂﬁhﬁ1% » ¥ scopolamine HEBERLR
RIS R WERR Tt EREEER 3 sco‘polamineﬁﬁz
SEEEERS - U TURREE - BRMDeutsh 1A (197)IBHPEE
157 % 7 SIS acetylcholine USRI, I BETIRIV X - {HERRE
KSR THRER RSB RES R R ey ° R4 S L 2 E R R
M - ﬁf@%ﬁ&@ﬂﬁ‘éﬁﬁﬁ%f’?%ﬁéqﬁ@ cholinergic system ’ T3&ERY cholinergic

systemﬂgﬁ'ﬁtgyﬁﬁﬁﬁl s SEREMemo KEzyrseikaied sCopolamineﬁﬁ@ £
EiCEERER ﬂﬁ%i@m%utp’f@hippocampus * frontal cortexBZ dopamine@

i 325 B (urnover)es © HIH BEBE LR R W < /' R T B R 1R G P R
dopaminergic systemZﬁ‘@H"]%f?ﬂ °

Zis( 1974)%33%5_16-OHDAitﬁﬁisubstantia nigra IR B BT R T
I-dopa FIT & Piae) 3 ILFE R BFFLIE Hh DAHEEHEZBERREM BT
amphetamine(DA releasc)ﬂfﬂiﬁ%géa’ﬁmﬁﬂ ' %%ﬁ?sulpirideﬁﬂ@gﬂ%?@ﬁﬁ
iR BEHEER - ¥ 572 nigra-neostriatal dopaminergic
system HEE 20 R I K ZJ@?E% MHRERY Eon - X White(l993)3}§ Hi &7
Apomorphine(direct DA receptor agonist)ﬁﬁquinpirole(Dz receptor agonis‘t)ﬁ‘”’@.ﬁ'ﬁgi
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EBRolR e AHESR DA SRR E R Z ST BB H autoreceptor B B
8 ° Sulpiride 5 dopamine D2 T&%%Zﬂﬂﬂ?”ﬂ, RIBE R % Bl f52 23 miPH T 52
RIS HEHE - 'E‘é’_:ﬁ(ﬁf‘?x?’o.sykgﬁJE‘TZi%ﬁLCiﬁ(:vf:ﬁ??‘ilﬁﬁ)?fi ' B
sulpiride FHZ R ETLRMBERIRG > SRR WEHE | TR EE L
% > ¥ sulpiride R BEDIEREEIES - HUBHPREEE - RtEEi
TEITMTF o sg/keg IR T U B BEDIMRETRL D > HEN T 4EEUe i
dopaminergic systemZIEMEHRE © IE4% EH AR B BRI 4 EEASHIGTEHE
TR mﬁfﬁ_*}:ﬁﬁiaifgﬁ:?:ﬁﬁﬁﬁscopolamine B sulpiride T 5S4 0)
BEREZ BRI Bﬂf@i_fjﬁi“f’*@dopaminérgic system B4 cholinergic system & I
T8 > AFESIZ RERITEL -

FRELALRER  BUR - IO - TR AT T aRtEss By a3
vt (R L SRAIRRTRIRE EEHR E - BN © BE - BEE
ﬁqjﬁ%I?JA%(%%)ZYF%,EﬁWJ‘F%EUVEH%%EW@EE,EE’F@E%% - B
AR P USRS e B E i g HRWAIS F R ias
BN SO B R - E%ﬁ%@%ﬂ'ﬁﬁf’ﬁfﬁt}ﬂ‘ﬁﬁ%ﬁ%
TFSREE « FAFFZ A A AR O RAA TS B v B 7 20 R R i1 e
ol Efﬁ?ﬂ@[m@cholinergic system * dopaminergic system ZIEEEETERA -

gllll

i3

AR SR LE EHR (IR D0NS2-CY-048) iy » &1 st -

L EEACH(TRH ) BRIG M —K - a3 - TSR By S
FT R WREBEE AT Usul piride FFsfss < sy S48 Ve e - BURE
Eﬂ?ﬁﬁ%ﬂ%ﬁiﬁ:i@?&EéﬁZiﬁE}Eﬂgfﬁiﬁ » W] HE B 18 54 ch 4R
dopaminergic system ZIHMHEFFRH -
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2.&%’%3&\“5’&43,%ﬁ%Z%ﬁﬁ%ﬁﬁé%WiﬁzgﬁﬁT » YRS EA -

3.Eﬁ%gﬁﬁnggﬁtp,ﬁggﬁ:‘:ﬁﬁ&ﬁ:}:“%‘?‘g%%scopolamine >

sulpirid R R MR A W T ARG
e R (E A - EE AT REBUT B cholinergic system
dopaminergic system ZIEHER - '

ol LSRR EER 0 TOE - AR BAT & e R FH
b EFIEE SRR EEAUR E - BRI - BE REWEAPE
N 2 R BRI AR ST E AR - S AR /e
Zﬁﬁ)%ﬁ&@?&ﬁﬁ%ﬁ@ﬂ&%@@%E‘I%ZI%B&,E@%FH%Fﬁ,fiﬁ'ﬁ@%ﬁﬁﬁi {0
AR R /T PR - kB E IR L T &7 S AR R R
% - HFFRZHE }}&:5‘@%}%}3DHEK’S%Z%?@%Z‘%&%B&%H’M’FF’EL » F[HE
HAH& cholinergic system * dopaminergic system Z EM AR
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HE L BRHEE
Magnolol 2 22 &1 HBH %

A IE 1=

B 37 o B B B 5% P

b £:3

AR AR AREEN# HPLO) B R — S A B 55 H
R B B8 T magnolol H ¥ B » LI & A5 P fE e & (paeonol) B acetonitrile
BREREZ S > MOk W 4 5 COSMOSIL 5C18-AR, HPLC &t » 1% 8
8 £ acetonitrile-0.1 % phosphoric acid (70 : 30, v/v, pH2.5-2.8) o 4 ¥ #&
BWRF2900m - K HEAR - i SEESHEER- FERELEME
BW5E BRI S 0mg/kg magnolol o B R RF B W B B — M SE D

( BRBEHERA  EEWAH LBE = EEER -

Pharmacokinetic study of magnolol

Tung~Hu Tsai, Cheng-Jen Chou and Chieh-Fu Chen

National Research Institute of Chinese‘Medicine

Abstract:
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A simple and sensitive high-performance liquid chromatographic
~method for the determination of magnolol in rat plasma has been
developed, Up to 0.1 ml of plasma containing magnolol was
deproteinized by acetonitrile, kwhich contained an  internal
standard (paecnol)f The supernataht'was injected onto a COSMOSIL
5C18-AR column using acetonitrile-0.1 % érthophoépﬁoric acid
(70:30, v/v, pH 2.5-2.8) as the mobile phase. UV detection at
290 nm was foliowed by UV spectruh identification (220 - 380 nm)
with a photodiode-array detector. - The method was rapid, easily
reproduced, selective “and . sensitive.. It was applied to
pharmacokinetic‘studi?s of magnolol in rat, a 10 mg/kg iv bolus
injection. A biphasic phenémegon with a rapid distribution
followed by a slower elimination phase was observed.from ‘the
plasma concentration-time curve. rCompartmental analyses yield

a two-compartment model.

Magnolol ZSEEMAN (Magnolia officinalis) 2 £ EBERS o EAHTEASER
EERREEEDEL) > EBEESEAENQ)  ANRORABRLMGEFA -
Maonolol?fr&m EhEmERRAFEREG) °

Rt » —EF '/‘J‘b’&l«)(d‘égﬁ%%‘jmﬂnﬂiﬁ?%ﬁég— R AR %5&
ﬁ*ﬁ%ﬁ%}éﬁ%ﬁ% B9 i » LASr i Magoolol RAOEESNERFERES » o
g LFH o BRE LR T%ﬁ&@ﬁ“ﬁ?ﬁﬁ ) RIREBELEYEHNIEEE -

/

I—«
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TRAHET =

— > magnolol :
g(ﬂ-

h £ o &1 B A Magnolia of ficinalis FEX ~ 58 ~ #U1L | (LERBRAAIA
BMAER) » BHFEROMR) - EREMS)FHRNTEE » LEER(ES
Nacalai tesque 28] » HA) LLEFER » FEE1 ©

OH OH

Fig.1 Structure of magnolol

ZNRE
ZFE » T8 » BEEE K paeonol (REEA) ! Merck, 5] » BE °
A : Watersvminipore KRG EERZ SR o
‘magnolol SFFR Y | magnolol 10 mg & FS 100 ml BI7K ©
paconol NEFAK | paconol BRZEF » ZEFHK S 100 ng/ml » LITFFL 4
'C g o
LHRRESEBEES T —EAEE
= ERBMEBTRECEERSFT
(LD & Waters'Associates 510 pump(Milford, MA, USA) |
(2) I£ 47 28  Rheodyne 7125(Cotai, CA, USA)
(3) B BI2E . Waters 990 photodiode array(Milford, MA, USA)
(4) B B 3mm X 0.5um BI¥E (Rheodgne)Z COSMOSIL 5C18-AR(150 X 4.6
inm ) BARE o
(5) BEI#E © CHCN, : 0.1% H,PO, (70 : 30, v/v), pH2 5-2.8
O % =i ml/min
W BB ERERE RS
BEERERIY T OZCEESD. KER (250-300g).° B AE- /N dark
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light (EFO7 1 00-191 00 N EH—2 - R ERERBENEL - k5
Fottis BEREE24E1Co ”iﬁiﬁfzgﬁ’%% E%Eﬂﬁnﬁﬁmd\ﬂ#”‘ﬁ ’
BAS TR o
I RAERENEE
EEAREEAR E £ E#% 58 magnolol (10mg/kg) % » HFIES » 102152 30 »
@,6owowm%§’Eﬁéﬁuﬁ@éoxﬂmﬁﬁmoxﬂxaﬁﬂxr
M AR A 8,000g BIBEL /T » BEL 545 » BX0.1ml ZEﬂﬁm/\ 0.2ml & internal
standard B9 acetonitrile Li%ﬁﬁ’féﬁ?gfg » BE#R8,000g BELSHE - NEEE
'ambék%ﬁﬁﬁ%ﬁ%’ﬁﬁﬂ@m@MMWEEF
| T
— - RUHTER R
B 2 2 7} magnolol X 5 7] paconol #JFHTEF UV X3 & ° magnolol A
paconol HYIRIKIRES HPLC W ZR T B EBBI RIS UV KR -
magnolol ] paeonol E‘Jﬁmﬁ:ﬁﬁ% 4.15716.30 75 » EHLBEFET maonolol
FARKH5BIFE 290nm » paeonol ZF 275om ©

Fig. 2 Chromatdgram and UV spectra of authentic magnolol and paeonol. 1: magnolol.

2: paeomnol. ' Wavelength (220-380 nm)
(A) Absorbancezgonm (AU) (B) 250 300 350
O NI WPV RV S S j_._L._r,t.lLL[,l.q1.1.1.|...1,|.
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e 1 o

- 6.30 min

(utw) surg

= i‘I T | SR M St SASt Nk MG SAE Seh IN SEN ISR BN SR SRa

— 210 —



BIARTREE RERMBEZEMIETE o B3BEFHA 2ug/ml B
magnolol KI{EIT ° BI3CHRRHREE 10mg/ke & magnolol HI/FHTE -

Fig. 3 Chromatogram of magnolol in rat plasma.(A) Blank plasma.(B) Blank plasma
splked with magnolol and paeonol (C) plasma sample obtamed aftera 10 rrw/krr

magnolol intravenous administration, and the spiked ,w1th the mtemal ‘stan-

dard.

(a) .@)<;_,(Q;,

Absorbance,,,, (AU)

-

Time (min)

I mREMEKE

fit

G B RZEE 1ml FMZEEMEERA L 2 5ug 3’7 magnolol » Ll it
JTETEY - @i 97 103% ZFsﬁ #EE%J I%z%;’-; CV=3-8% o

(1]
4

EFEHR1 275 g/mlé’"rram’ —RENNERE 15% » AXNY
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W

u%%:@%ﬁﬂﬁm%,mwmmgmﬁﬁﬁu@unwmmuana
@IS 3) » @i HPLC-UV B&—&F 77 BRI magnolol TEGHIIE o
- EMBAR |

HEYD RS SBESKERENBNSSH  HETESHNETE
2 JANA T PCNONLIN(SCI #222 » Lexington, KY, USA)EAT » Bl B4R
5% magnolol FEH B EI *ﬁiﬁﬂﬁx\‘% Cp=Ae*'+Be ™' # o Cp & magnolol
%ﬁﬁ’tzﬁﬁ’ABE@% s B — R RIS » 2 T b RAHERISE
RAGHIIEE o | (

xmgddﬁ#%i%ﬁ%2$§ﬁﬂhﬁnéﬁ§~ﬁﬁﬁﬁﬁ%ﬁ*%\
T,/ B=0.693/b "

Table
Estimates of pharmacokinetic éarameters using a two—compartment
open model with eliminatlon from the central compartment, when a

dose of 10 mg/kg magnolol was 1ntravenously admlnlste“ed to rats

--—-—-——————-—-_—-_—-——_—_..--——_-..__..-..—-..——-——_—_——_--_—_—--_.._.

Parameter 10 mg/kg

“A (pg/ml) "48.13213.17
B (ug/ml) 4,95+0.46

a (1/min) ' 0.42+0.11

8 (1/min) i 0.0220.002
.3 {min) 49.937+8.07.
CL (ml/min kg)} . 23.08+1.86

AUC (ug min/ml) 411.12+24.83

Data are expressed as mean+SEM (n=3).
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Fig.4 Plasma concentration-time curve for magnolol intravenous administration of 10 mg

/kg to rat (n=5).
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B RRRERAD 2 E RO
T BRERBLELAD AW
ZEMERE

ﬁﬁﬁ%ﬁﬁ

1 7 o 8 36 5
BB AR SEEE RN R

" B

TEBTEERRG T EMEETMG ) AEHBESTEN-EE D
BCERERRD  BHEYEERARA GRS AR ENE T
HRBEERHCEEERPR  AEE (5 FEHE ) ﬂ%ﬁthﬁﬁﬁﬁlﬁt
B AP T SRR AE 2 B - @%E%#{EZZ??}E%FHpentylenetetra—
zol (PTZ)BI%;%T‘%{’FE%{? strychnine B8 5E B 1 - REBKEE 5 ;
R % F (MES) S22 B imE = - %&?ﬁq:%Z%ﬁiﬁlé&fﬁ}&ﬁJ%ﬁEJ
£ benzoylene urea (100 250, 300 mg/kg) GABAC(100, 200 300 - mg/kg)
hippuric acid (100, 200, 300 mg/kg) hyalurlmdase (100, 200, 300 mg/kg) KBr
(100, 200, 300 mg/kg), kynurenic acid (100, 200, 300 mg/kg) paeona] (100, 200,
300 mg/kg), vanillyl alcohol (100, 200, 300 mg/kg) F HB#LA%%FK%‘FHZ#
EFJI‘@@FH% phenytomn (Dilantin, 50 100, 200 mg/kg), phnobarbltal (Lurni-
nal, 50, 75, 100 mg/kg), diazepam (Vallum, 50, 75, 100 mg/kg) 752 carba-
mazepine (Tegretol 50, ‘100, 200 mg/kg) %E%*?EZIEWJ"]‘HE%E ff*%?é
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RS (FEAEH S 3035 ) benzoylene urea (250, 300, mg/kg), vanillyl
alcohol (200, 300 mg/kg), GABA (100, 200, 300 mg/kg) % » W [F carba-
nmmm’ﬁmemﬂﬁﬁﬁﬁﬁZ%ﬁﬁ%&%tﬁﬁﬁﬁﬁ%’%
#i & ~ benzoylene urea (300 mg/kg) ¥ PTZ 5| 5 5% /M 2 & B /i i (flexion) ¥
Ve B A5 HOM S 3 4R T B strychnine, PTZ B MES S8 2 1 2 % 1F BUR 10 8
(clonus) ~ & B JA il (flexion) » # B # iR (extension) * ¥ {E H (total seizure
duration) » & % 78 % {F (recurrence) o BEEAE 2 M EF o IEBE 2 KBr
(100, 200 mg/kg) B PTZ &M % 1F 2 B ME B R A - BB Ed - RBIEHN
%Eﬁﬁ%ZWﬁﬁﬁ3%WﬂmMMm&M%ﬁﬁﬁ¢Z¥Wﬁﬁ°
kynurenic acid(200, 300 mg/kg) i1l MES #& ifl Ve B B3R » FE1& strych-
nine SB35 1E 2 50 (o RS 5 AT B PTZ MM R -
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TITLE: Evaluation the Bioactivity of Active Principles from Chinese Drugs

Abstract

( Keywords: _Chinese Dfugs, 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 parailel 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.

In order to apply traditional Chinese drugs to medical care, it is vital that the government should take
appropriate effort for their effectivencss 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 continuous
project from the primary results from the " Toxicity and Bioactvity Evaluation of Commonly Used Chinese
Drugs ( 5-year project, DOH ) and proposed to evaluate the pharmacological effects ( antiinflammatory,
anticonvulsant, antiatherosclerotic, vasodilatory and analgesic activities ) of the bioactive principles from about
100 traditional Chinese drugs. To provide further groundwork for the scientific application, the anti-
convulsant effects of the following active principles from traditional herbal extract as "CNS depressant” for the
treatment of epilepsy. In this 2nd year project the following putative active principles for anticonvulsant
undergoing evaluation are Benzoylene Urea ,Carbamazepine, GABA, Hippuric acid, Hyalurinidase, KBr,
Kynurenic Acid, Paconal, Phenobarbital-Na, Phenytonin-Na, Valium, Vanillyl Alcohol.

It is anticipated that these information otained from this systemic evaluation will stimulate future efficacy
identification and quality control system on those commonly used herbal medicine.
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INTRODUCTION

To provide further groundwork for the scientific application, the anti-convulsant effects of the following active
principles from traditional herbal extract as "CNS depressant” for the treatment of epilepsy. The active

 principles undergoing evaluation are Benzoylene Urca ,Carbamazepine, GABA, Hippuric acid, Hyalurinidase,
KBr, Kynurenic Acid, Paconal, Phenobarbital-Na, Phenytonin-Na, Valium, Vanillyl Alcohol.

Methods

Three tests are used for the routine identification, quantification, and evaluation of anticonvulsant activity :
maximal electroshock seizure test, pentylenetetrazol (Metrazol) seizure threshold test, and strychnine seizure
pattern test in ICR mice.

A. Maximal Electroshock Scizure (MES ) Test
A drop of electrolyte solution ( 0.9 % normal saline ) is applied to the eyes of each animal, the corneal

electrodes are applied, and the electrical stimulus ( 50 mA ,60Hz ) is delivered for 1 sec.

The animals are restrained by hand and released immediately following stimulation in order to permit
observation of the seizure throughout its entire course. Abolition of the hindleg tonic extensor component after
drug treatment is taken as the end point for this test. The tonic component is considered abolished if the
hindleg tonic extension does not exceed a 90° angle with the plane of the body; absence of this component
indicated that the test substance has the ability to prevent seizure spread.

B. Pentylenetetrazol (Metrazol) Seizure Threshold Test

The convulsive dose (EDg;) of pentylenetetrazol ( 80 mg/ kg ) is injected i.p. of each animals.
The animals are placed in clear plastic cages and observed for the next 30 min for the presence or absence of
an episode of clonic spasms persisting for at least 5 sec. Absence of a clonic seizure indicates that the test

substance has the ability to elevate pentylenetetrazol seizure threshold.

C. Strychnine Seizure Pattern Test v
The convulsive dose (EDy,) of strychnine ( 3 mg/kg ) is injected i.p. into each mice. The mice are placed in

clear plastic cages and observed for the next 10 min for the presence or absence of a seizure.

Abolition of the hindleg tonic-extensor component is taken as the end point and indicates that the test

substance has the ability to prevent seizure spread.

The ability of the test compound to prevent seizures was tested by subcutaneous injection of tested drugs 30
min before maximal electroshock seizure test, pentylenetetrazol (Metrazol) seizure threshold test, and
strychnine seizure pattern test. All tested drugs are administered subcutaneously (s.c.) into a loose fold of skin

in the midline of the neck.

Results
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Tuble 2: Effects of the Tested Compound on Subcutancous Strychnine Seizure Pattern Test in ICR Mice

No. Onset Clonus
Ll C (s (s)
Blank . | 49 137.0£2.2 -
‘ Benzoylene Urea o
1 00 mgikg -6 137.55.3 . -
250 mg/kg 6 T 178.2+£12.9%* -
300 mg/kg 6 213.249.5 %% -
Carbamazepine
50 mg/kg 6 169.8+10.4%* -
100 mg/kg 6 181.7+11.3** -
200 mg/kg.. - .. 6 .233.8£]1.8** -
GABA S
100 mg/kg 6 127.4%54 -
200 mg/kg 6 160.8+4.8** -
300 mg/kg 6 229.4+8.0%* -
Hippuric.acid .o
100 mg/kg 6, 127.2£175 -
200 mgrkg 6 133.0£10.7 -
300 mg/kg ¢ 6 186.2£12.8% . -
Hyalurinidase . L
100 mg/kg 6 144.8£122 -
-"200 mg/kg 6 131.8+8.6 -
300 mgrkg 6 166.249.6 -
KBr
100 mg/kg 6 100.2£6.2** -
200 mg/kg 6 128.8£6.2 -
300 mglkg 6 164.7+10.1% -
Kynurenic Acid- - .

. 100 mg/kg 6 140.2+9.8 -
200 mgkg 6 174.2£15.6%F -
300 mg/kg .6 166.3+6.0* -
Paconal
100 mg/kg 6 127.0£79 -
200 mg/kg 6 140.0£100 -
300 mg/kg: 6 151.7£7.9 -
Phenobarbital-Na

50 mgkg 6 146.0£10.6 -
75 mgrkg 6
100 mgikg 6
Phenytonin-Na
50 my/kg 6 142.7+7.7 -
100 mg/kg 6 1453152 -
200 mg/kg 6 147.7£10.7 -
Valium
50 mgkg 6
-75 mg/kg 6 . 189,0£7.9% -
100 mg/kg 6 178.3£7.2*%* -
Vaniliyl Alcohol
100 mg/kg 6 132.0:11.0 -
200 mg/kg 6 169.2£13.4* -
300 mg/kg 6 186.6:12.8** -

" 8.0£0.9% 15.5£1.5

198.048. 1%*¥11,5£12.9%470.247.0%%  0**
259.0£23.2%%13.242.5%*%61.2£5. 7+ 0**

208.2£5.4%* 2,22 1.6%* 79.3£5.8**  0%*

Total

Flexion  Extension Duration Recurrence

(sec) (sec) |, (sec) (No.) .
14.1£0.5 20.120.6  1.0x0.1

5.7£0.2

9.6x0.9** 18.7+1.5% 27.2+2.6** 1.0£0.1

58403  153£09 21.2x0.8%* 1.0£0.1’
5.8+0.4 18.0£0.7 23.8+1.0** 1.0z0.1
6.6£0.9  16.6£2.3 23.2%1.8 1.3x0.3*
8.4x1.2 29.22.8% 413x4.7** 1.2:0.2

13.4£2.6 31.4x3.9%* 44.8+4.7** 1.7+0.2*

9.0+0.9%* 18.6£2.0 27.8£1.3** 1.00.1
8.4£1.2¢ 153210 23.0¢1.3 1.0:0.1
6.8£0.5 20.8+1.6** 27.7+1.8** 1.0+0.1

110£1.2%* 18.2£1.9  29.2£1.9% 1.0%0.1
6.0£0.4 14.0%0.8  20.0x1.1 1.0£0.1’
5.8+0.3 16.8+1.8 . 22.7£1.7 1.0x0.1

82407 154407 21.7+2.3** 1.0£0.1°
73£1.0  16.0+1.8 ~ 23.332.6** 1.020.1
53£0.3 153307  21.0:0.6** 1.0£0.1
4,7:02  9.8+1.2** 14.5%1.3 1.0£0.1
57:0.8 152+13 20.8:2.0 1.0%0.}
75£0.6 120209 19.5+0.7 1.020.1
6.8+0.9 15.041.1 21.8+1.3%* 1.020.1

23.5£1.6** 1.0£0.1

4202 17.5%1.2  21.7£L1** 1.0£0:1
7.7=11 14511 22.2+#1.8 1.0x0.1
47+03 14.5£13 19.2£1.3  1.0+0.1
43:0.2 15.8+1.6  20.2:1.8 1.0+0.1

4],8£4.3¥*21.8£2.5%%  65.0+4.1%* 2.0+£0.4**
81.8£9.5%* 1.8+0.2*
74.3+5.8** 1.7£0.2%

149.0£21.3*%14.8+1.7 161.24£21.7%*1.8+.02*
85.2£3.2%* 23.8£2.0* 109.0£3.7** 2.5£0.7**
79.8£5.0%% 16.2+0.8  96.0£5.2%* 1.8+0.2%*

81.726.3** 3.0£0.5%*
74.7£3.2%% 2.5+0.3%*
'69.0£5.4** 1.5£0.2**

74.7£3.2%% 0%
69.0£5.4%% 0%

9.8+1.5%* 16.2¢1.1 26.0£2.4* 1.0£0.1
8.8+0.9** 14.6£1.1 25.5+1.9* 1.0+0.1
7.0£0.7  2L.5x1.4** 28.5:1.8** 1.0£0.1

Time of Death
(sec )
159.5+2:4

178.5£12.7
205.8£12.7**
236.0£8.3 **

219.3+6.2**
299.0+17.6%*
407.2x25.4%*

184.3+18.9
205.4£12.5%*
255.8£0.14**

188.7+12.5
165.0£13.9
214.6£14.7%*

174.0+10.0
161.0+6.4
212.4+8.1%*

116.2£6.3**
151.3+6.2**
190.8+6.5%*

166.0+:83
218.8£16.4%%
188.7£3.1*

160.8+8.9
168.5+12.4
170.7£10.3

405.4521.3**
>600%*
> 600+

335.0£22.9*%*
240.4+11.6%*
409.3+28.9**

> 600**
> 600"
> 600**

175.8£11.0
219.4£17.1%*
222.448.3**

Data are shown as mean = S.E.M ( sec)
Strychnine ( 3 mg/kg ) was injected i.p.

All tested drugs were administed through subcutancous 30 min before strychnine injection

Total observation period is 10 min.

**p< .01, *¥p< 0.05 shows significant difference when compared with

with ANOVA and Newman-Keuls test
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Table 1: Effects of the Tested Compound on pentylenetetrazol (Metrazol) Seizure Threshold Test in ICR Mice

Zur Total
No. Onset Clonus  Flexion Extension Duration Recurrence

{sec) (sec) (sec) (sec) (sec) (No.)
Blank 34 51.2x1.1 o 504431 475224 - 97.8+5.4 1.9£0.1
Benzoylene Urea
100 mg/kg 6 62.524.0** 46.3£9.5 53.2:83 - 10215 2.0x0.3
250 mg/kg 6 55.8+5.0 52.6+12  51.8+4.9 - 104+16 1.3x0.1*
500 mg/kg 6 54.3£3.2 40.746.8 31.8+3.2¢ . 69+8.3* 1.5+0.2
Carbamazepine .

50 mg/kg 6 52.0£2.4 96.5+6.2** 70.0£7.2* - 124x16 2.0+0.3
100 mg/kg 6 38.7x1.5* 62.8£7.7 67.5:8.2* - 166+9.2%* 2.5+0.2%
250 mg/kg 6 45.7£5.7 96.3+3.3** 88.4x8.6** - 18549.3 ** 1.0£0.1*
GABA
100 mg/kg 6 38.8+1.8%* 58.2+£9.0 30.7£3.8* - 96.7+16%% 1.6+0.2
250 mg/kg 6 51.2+3.3* 67.248.7 39.5:8.7 - 225+10%* 5.0:0.1%*
500 mg/kg 6 50.3£3.3 58.8+7.5 47.7:6.1 - 194+9.4 1.8+0.4
Hippuric acid
100 mg/kg 6 63.0+4.7* 100 £20** 31.6+54 - 130+25 2.0x0.1
250 mg/kg 6 59.843.0 160 £21** 52.0+£9.8 - 206£21** 2.040.1
500 mg/kg 6 52.0£1.9 75.8£10 42.4:5.4 - 118+13 2.2+£0.4
Hyalurinidase .

100 mg/kg 6 50.2£1.9 76.0¢19  61.0+4.1 - 120+13 2.330.3
250 mg/kg 6 49.844.1 84.3+7.4%* 37.0+6.3 - 117+£7.0 2.0+0.1
500 mg/kg 6 41.7+3.4* 68.7£7.3 48.8+5.4 - 112+8.2 1.7£0.2
KBr

1 00 mg/kg 6 53.3£3.7 34.3£2.0* 28.0£2.3%¢ . 62.0+1.2* 1.8+0.2
250 mg/kg 6 43.8+2.7 32.6+£3.6*% 30.6+4.2% . 56.2+5.7* 2.2+0.2
500 mg/kg 6 47.0+2.8 64.8+4.3 33.4£3.5% . 95.5¢6.2 1.0£0.1*
Kynurenic Acid .

100 mg/kg 6 44.3£2.3 102+]13** 54,0462 - 160£13** 2.7£0.3*%
250 mg/kg 6 50.7£3.2 40.8£6.4 38.3+4.] - TL7£11, 2.0£0.3
500 mg/kg 6 45.0+2.0 43.0+7.8 61.0£7.7 - 92.749.4 2.2+0.2
Paconal

100 mg/kg 6 52.3£3.5 64.4+12  49.0+7.5 - 113£19 2.2+0.2
250 mg/kg 6 56.5%6.1 50.847.3 53.2+7.7 - 104x11 2.0£0.4
500 mgkg 6 46.7£2.8 77.6:14%* 31.6£3.3%+ . 11412 1.5£0.2
Phenobarbital-Na

50 mg/kg 6 59.3+4.6 7.5£3.9** 24.4+3.7% - 33.4£6.4%* 1.320.2*

75 mgkg 6 169+9.1*= 1.8£0.6** 3.0+£0.6** - 4.8£0.6** 1.0+0.1%*
100 mg/kg 6 178x14%* 1.2£0.5%*  1.3+0.3** . 2.5£0.6%* 1.0+0.1**

Phenytonin-Na

50 mg/kg 6 49.7£2.3 58.046.7 52.0+3.8 - 104+8.0 2.5£0.2%
100 mg/kg 6 34.242.8%% 29.843.9% 39.746.3 - 72+8.3 1.8+0.4
250 mg/kg 6 48.5%4.1 73.3£5.8%* 53.7£6.3 . 127+6.9 1.0£0.1%*

Valium

50 mg/kg 6 104+14.0** 0.2+0.2** 6.5£0.6%* - 6.7£0.6** 1.0£0.1**

75 mg/kg 6 188+15.6** 0.5£0.3%* 2.0+0.5%* . 2.3+0.8%* 1.0£0.1**
100 mg/kg 6 161£10.1** 0.320.3%% 1.2+0.2%* . 1.5£0.5%* 1.0£0.1**

Vanillyl Alcohol

100 mgikg 6 46.6+2.2 72.4+8.4 51.0£7.2 - 124£6.2 2.0+0.1

250 mg/kg 6 $3.0+2.7 75.2£7.2 45.2£5.4 - 137£7.9 2.0+0.3

500 mg/kg 6 61.2x4.4 51.0£5.1 33.5£3.1¢ - 84x5.9 1.540.2 )

Data are shown as mean = S.EM ( sec)

Pentylenetatrazol (80 mg/kg ) was injected i.p.
All tested drugs were administed through subcutancous 30 min before pentylenetetrazol injection

Total observation period is 30 min
**p<0.01, *p< 0.05 shows significant diffcrence when compared with the corresponding blank control

with ANOVA and Newman-Keuls test
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Table 3: Effects of the Tested Compound on Maximal Electroshock Seizure (MES ) Test in ICR Mice

No. Extension duration Number of Death
( sec)
Blank 41 28.6x1:2 11/41
Benzoylene Urea
100 mg/kg 6 36.5+2.5* 1/6
250 mg/kg 6 29.3£2.7 1/6
300 mg/kg 6 20.3£2.7* 1/6
Carbamazepine
50 mg/kg 6 26.2£1.9 0/6 *
100 mg/kg 6 24.7:2.3 0/6 *
200 mg/kg 6 143£1.3%* 0/6 *
GABA
100 mg/kg 6 34.0+1.7 1/6
200 mg/kg 6 27.7+2.8 1/6
300 mg/kg 6 18.0+1.8* 1/6
Hippuric acid
100 mg/kg 6 33.7£2.2 2/6
200 mg/kg 6 25.0£1.6 1/6
300 mg/kg 6 26.8£3.7 1/6
Hyalurinidase
100 mg/kg 6 29.3+2.1 1/6
200 mg/kg 6 25.742.0 0/6 *
300 mg/kg 6 23.5+1.9 0/6 *
KBr
100 mg/kg 6 24.8+2.6 1/6
200 mg/kg 6 27.2£1.9 1/6
300 mg/kg [3 24.7£2.0 0/6 *
Kynurenic Acid
100 mg/kg 6 30.2+2.8 1/6
200 mg/kg 6 21.7£2.0 1/6
300 mg/kg 6 18.8+1.7% 1/6
Paconal
100 mg/kg 6 347+2.7 0/6 *
200 mg/kg 6 32.5+3.8 0/6 *
300 mg/kg 6 23.2+23 0/6 *
Phenobarbital-Na
50 mg/kg 6 13.541.4 ** 0/6*
75 mg/kg 6 7.7x0.9 ** 0/6 *
100 mg/kg 6 3.7+0.2 ¥+ 0/6 *
Phenytonin-Na
50 mg/kg 6 11.8£0.9 ** 0/6 *
100 mg/kg 6 7.8+1.3 % 0/6 *
200 mgikg 6 6.0+0.8 ** 0/6 *
Valium
50 mg/kg 6 15.2£1.8%* 0/6 *
75 mg/kg 6 6.0+£0.9 ** 0/6 *
100 mg/kg 6 5.2+0.3 ** 0/6 *
Vanillyl Alcohol
100 mg/kg 6 37323 * 1/6
200 mgkg 6 38.0£2.7 * 1/6
300 mg/kg 6 29.5+3.4 1/6

Data are shown as mean + S EM
Maximal Electroshock Seizure; 60 Hz, 100 V. 1 msec( pulse duration ), and 0.5 sec ( shock period) was
applied through corneal electrode by electrical stimulator.
All tested drugs were administed through subcutaneous 30 min before electroshock
*xp< 0,01, ¥p< 0.05 shows significant difference when compared with the corresponding blank control
with ANOVA and Newman-Keuls test
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Disscussion

GABA, now believed to be the principle inhibitory transmitter in the brain, would be expected to play a key
role in convulsive states. Some treatments that increase GABA decrease seizure suspectibility. Agents that act
specifically to block the uptake of GABA at nerve ending would be useful in supporting the role of this
inhibitory neurotransmitter in seizures and might be valuable for the therapy of certain epileptic disorders.

From a laboratory and developmental viewpoint, it has been useful to identify the effectiveness of _
anticonvulsant drugs against experimental seizures in animals induced either by maximal electroshock (MES)

or pentylenetetrazol (PTZ).

Drugs that abolish the tonic hind limb response in MES seizure test are usually effective against generalized
tonic-clonic seizures, while those that elevate PTZ seizure threshold typically supress absence seizures.

In this way, anticonvulsant drugs can be classified into those effective in MES but not PTZ seizure ( phenytoin,
and carbamazepine ), those with mixed effectiveness ( primidone, phenobarbital and valporic acid ), and those
which are only effective against PTZ seizures at non-toxic doses ( clonazepam and ethosuximide ).

In this project, the know actions of most commonly used classed of anticonvulsant drug will be used as the

positive control group.

More sophisticated measurement of each seizures characteristics in tested animals are special emphasis during
this experiments, such as the onset, seizure components characteristics ( period of clonus, flexion, extension,
and total seizure duration ), recurrence time, and time of death.

Phenytonin-Na ( Dilantin ) is in general clinical use and effective against generalized tonic-clonic seizures and
all types of partial seizure: Phenytonin ( 50, 100 & 200 mg/kg, i.p. ) significantly prolonged the extension
duration and decreased the number of death in MES seizures , prolonged the time of death in strychnine-
induced seizures, but the epileptic seizure parameters in strychnine ( 3 mg. s.c )- or PTZ ( 80 mg/kg, i.p.)
induced convulsion, such as onset, seizure components ( clonus, flexion, extension, and duration ) are not
effective antagonized by phenytonin. It supported the view of effect of phenytonin on limitation of sustained,

high frequency repetitive firing,

Phenobarbital ( Luminal ) was one of the oldest anticonvulsant drug and currently still in common use. In
clinical, phenobarbital is useful in the management of generalized tonic-clonic seizures and all types of partial
seizure, but has limited effective against absence seizures. In experimental models of epilepsy, phenobarbital
are effective against MES and PTZ seizures. From our results, it showed that phenobarbital dose-dependently
and sigificantly antagonized the extension duration of number of death in MES seizure, proloned the onset,
supressed the tonic extension period and prolong the time of death in strychnine( 3 mg/kg, i.p )-induced
convulsion in mice. However, it does not inhibited the epileptic seizure components ( such as clonus, flexion,
total seizure duration and recurrence time either in PTZ or strychnine-induced convulsion. All the epileptic
seizure parameters in PTZ-induced convulsion are more severe after administration of carbamazepine,

Diazepam ( Valium 50, 75, & 100 mg, i. p. ), like phenobarbital (75, & 100 mg, i.p. ) is important drug in
the control of epilepsy and it does dose-dependently block PTZ seizure in mice. All the epileptic seizure
parameters in PTZ-induced convulsion. such as onset , seizure components ( clonus, flexion , extension and
and duration ), and recurrence are all supressed or inhibited significantly (p <0.01).

The epileptic seizure parameters in strychnine ( 3 ng. s.c )-induced convulsion, such as onset. extension. and
time of dealth are significantly supressed by valium . However, the other seizure components. such-as flexion ,
total seizure duration and recurrence are even worse after valium pretreated.

Carbamazepine ( Tegretol; 50, 100, 200 mg, L.p. ) is a structural congener of the tricyclic antidepressant drug
imipramine. In clinical, carbamiazepine is effective in partial seizures and generalized tonic-clonic seizures but
is of o benefit in the treatment of absence seizures. From our results. it showed that carbamazepine
significantly supressed the onset, and prolong the time of death in strychnine( 3 mg/kg. i.p )-induced
convulsion in mice. However, it does not inhibited the epileptic seizure components either in PTZ or
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strychnine-induced convulsion. All the epileptic seizure parameters in PTZ-induced convulsion are more
severe alter administration of carbamazepine. Cabamazepine in higher dose ( 200 mg/kg, i.p.) is protective (
prolonged the extension duration ) against MES scizure and significantly decreased the number of death in all
tested doscs in MES seizure bul relatively ineffective against PTZ seizures.

From the recent reviews, Kynurenic acid( NMDA/Glycine antagonist ), Baclofen (GABA-B agonist )
Musimol (GABA agonist ), Hyaluronidase , progabide, Zopiclone (BDZ agonist), Isoguvacine (GABA agonist
), Isonipecotic acid (GABA agonist ), GABA , Thiomusimol, Piperidine~4-sulfonic acid, vanillyl alcehol (4-
OH-'3-methylbenzyl alcohol ), 4-quinazolone, 2,4 (1H,3 H)-Quinazolinedione (Benzoylene Urea),

Hippuric acid ( N-Benzoylglycine ), Paenol, Piperine, Darutin, veratramine, 2-APH or 2-amino-5-
phosphonovalerate ( NMDA receptor antagonist ) , MK-801 ( NMDA channel antagonist ),
ethanolamine-O-sulphate, y-acetylenic GABA and y- vinyl GABA ( vigabatrin ) ( irreversible inhibitors of
GABA-transaminase ), vigabatrin ( catalytic inhibitors of GABA-transaminase ) and

Nipecotic acid, cis-4-hydroxynipecotic acid, THPO, ester of guvacine & Nipecotic acid ( GABA uptake
inhibitor ) are all pontial candidates for the new development of epileplics.

The commercial available Benzoylen urea ( 100, 250, 300 mg/kg ), GABA ( 100, 200, 300 mg/kg ), Hippuric
acid ( 100, 200, 300 mg/kg ), Hyalurinidase ( 100, 200, 300 mg/kg ), KBr-( 100, 200, 300 mg/kg ), Kynurenic
acid ( 100, 200, 300 mg/kg ), Paconal ( 100, 250, 500 mg/kg ) and Vanilly alcohol ( 100, 200, 300 mg /kg) are
been tested and compared with known positive groups in those animal model of epileptics.

1t was found that Benzoylene urea ( 250, 300 mg/kg, i.p) or Vanillyl alcohol ( 200, 300 mg/kg, i.p.), like
carbamazepine, significantly supressed the onset, and prolonged the time of death in strychnine ( 3 mg/kg, i.p
)-induced convulsion. Only at highest dose (300 mg/kg , i.p ) of benzoylene urea, it supressed the flexion
period and total sezure duration in PTZ seizure and prolonged extension period in MES seizure in mice.
However, it does not effectively inhibited the epileptic seizure components ,such as onset, clonus or recurrence
time in PTZ and flexion, extension and total seizure duration in strychnine-induced convulsion.

GABA ( 100, 200, 300 mg/kg, i.p. ) dose-dependently and significantly supressed the onset, and the time of
death in strychnine-induced convulsion. However, it does not effectively inhibited the epileptic seizure in
MES , PTZ-induced convulsion or the seizure components ,such as flexion, extension and total seizure
duration in strychnine-induced convulsion. '

In thre experimental models of epilepsy, hippuric acid ( 100, 200, 300 mg/kg, i.p. ), hyalurinidase ( 100, 200,
300 mg/kg ), and Paeonal ( 100, 200, 300 mg/kg, i.p. ) are little effect against PTZ , strychnine or MES
seizure. Hyalurinidase ( 200, 300 mg/kg, i.p.) or Paconal ( 100, 200, 300 mg/kg ) only decrease the number of
death in MES seizure.

KBr in low doses ( 100, 200 mg/kg ) significantly supressed the clonus and flexion, and total seizure duration
in PTZ seizure. However. it shows ineffective against strychnine or MES seizure.

kynurenic acid ( 200, 300 mg/kg, i.p.) supressed the extension period in MES seizure and prolonged the time
of death in strychnine seizure. However, it shows ineffective against PTZ seizure.
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Mutagenicity Testing of Chinese Drugs (4) Armeniacae Semen
and Other 28 Chinese Drugs

Jyh-Fei Liao

Department & Institute of Pharmacology
National Yang-Ming Medical College

Taipei, Taiwan, R.O.C.
Sarie

To evaluate whether Chinese drugs have mutagenicity, the water extraci-of 29
Chinese drugs such as Armeniacac Semen, Asteris Radix et Rhizoma, Farfarae (
Flos, Eriobotryae Folium, Platycodi Radix, Mori Radicis Cortex, Stemonae Radix,
Ginkgo Semen, Adenophorae Radix, Lilii Bulbus (LiB), Trichosanthis Radix,
Fritillaria Thunbergii Bulubs, Pinelliae Tuber, Cynanchi Stauntoni Rhizoma et
Radix, Inulae Flos (InF), Gleditsiae Fructus, Dichroae Radix, Peucedani Radix,
Bambusae Caulis in Taeniis, Trichosanthis Semen, Carpesii Herba, Fritillariae
Cirrhosae . Bulbus (FrCB), Arecae Peircarpium, Aurantii Immaturus Fructus,
Linderae Radix, Cyperi Rhizoma, Curcumae Radix, Magnoliae Cortex, Curcumae
Longae Rhizoma, and Kaki Calyx were tested with the Salmonella/microsome
(Ames) test and the in vitro unscheduled DNA synthesis (UDS) assay. In the Ames
test, only InF exhibited mutagenic activity. In the UDS assay, only LiB and FrCB
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 present project such as InF and LiB and in the
previous project (DOH 82-CM-062) such as the water extract of Hydnocarpi
Semen, Ligustri Fructus, Kochiae Fructus, ‘Thujae Orientalis Semen (ThOS), - .
Cuscutae Semen (CuS), Lepidii Semen, Nelumbinis Semen (NeS), and Prinsepiae .
Semen (PrS) were further evaluated. Preliminary results showed that ThOS, CuS,
NeS, and PrS significantly 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 5 g/kg .
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1. HRHZER -
ERZEM (IRNFTR) 77 T PEREPRAE  THPRREEA
2 =R - BE BRI BB R LT AR KRR 60
SR EGHIRNE » LR EHER =K o EHHRE Fhatnan | FRRAKRMERAL
60 °C IEEMREY 500 EAEAR > ERMEEELRIBISHAR T
) - BUEE 2 KETWILUEES DISO B ZKECR R AN BB

IT. Bzl - |
A. Ames test EZ UDS assay (5

FERRERT "FESEERAIHE . HERFRIZOQ)
salmonella/microsome (Ames) test B2 (2) in vitro unscheduled DNA
synthesis (UDS) assay Mg (3,4), ETHERC B2 MEEER.

Ames test AIHIERBHEZ PHENYTEFTHEBELEBREREL
genome E 4 EEE $iE#1 (base pair substitution) EGAERELEE (frame-
shift) Zzess (7) - IWREEEAMEYARTRERN - 2EAEERA
A EEEENERAREE (B) -

g7 2 Ames test IR EHR A E B FIRIE & (direct plate
incorporation method) o {fi F Z Bif&{% Salmonella typhimurium TA98 X
TAL00, EEIZEEIIN AR Dr. Bruce N. Ames {45 @ W FREIE S [REAERBAL
MR EELSE L 2oyl (1) - BRI : 5 2 nl BERERE (45 °C)
R 0.1 nl %S, 0.1 nl Samlmonella typhimurium TA98 B
TAL00 BB, TREEMA 0.5 nl nicrosomal S9 mix, HEHERERIER
BENEBLERTIRE, 1 37 CRIEET S 48 /1, RMEHE hist ¥ !
728 (hist revertant) EIVEBY - TAOS HikkZ HARZEBHE 22-38 (F&ESY -
B 37-46 (& S9): i TALOC £ 99-147 (& S9) K 116-181 (&SI - &
Al B S RSN MR BEE DR SRR S0, BRI
SLEAESZEREE (9) - BBMEEIRAER TAIS #F 2-aminofluorene (& S9)
g1 picrolonic acid (R& S9); Tf TAL00 EFH 2-aminofluorene (& S9)
Ed 4-nitorquinoline-N-oxide (A& S9) °

KE BB E L EEY S) BARZE8 T (10) : KEBEREE
& Aroclor 1254 (500 mg/kg) FLRMBEVERFEE - A 0.5 M KCl AREHEL
Potter-Elvehjem 5B H#g4 BERE » DL 9000 x g (Beckman JA20) HE.(» 10
5 B FEBRENS S iR - HFERMOSMAE (nicrosomes) @ FTEZ
BEESNEREZE (nixed-function oxygenase) RE{HF[E#EEZe& | (indirect
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mutagen) %{tﬁsﬁﬁﬁﬁﬁﬁéjﬂﬂ’ﬂ%ﬁ%ﬁﬂ (ultimate mutagen) - & 1 nl
SY BEWFEE 0.1 nl S9 BT > 8 1ol MgClo - 23 wmol KC1- 5 u
mol glucose-6-phosphate 4 «mol NADP K 100 wmol sodium phosphate »
pH 7.4 -

UDS assay HIEASSEANNUS DNA HEEZe s minmiis » (Saas 17 > NEEH
BESSHHEBTEES 85 - BUE UDS 5L Anes test ERFR
R EEMTMEEERR (8) - ATEIZY UDS assay PRAVRAHBIE 8 (LSC)
HIEE - FHZHERRAERSHE AN (hunan fibroblast cells »
CRLI508) » RHPHAEE AT S EES -0 - IR T : ALY 13-
16 x 104 HHMORERER 6-well ZHEEI (2 ml Dulbecco s modified Eagle
medium & 10% fetal bovine serum: 100 unit/ml penicillin - 100 g/ml
streptomycin & 0.37% sodium bicarbonate) H1 - RENMKHEERSE
(confluence) ¢ (FME 26-46 x 104 #fE) FBIIGHISEES - WEAEHKSE
A 10 mM hydroxurea’ (CAPHEFMIMIZEA S phase (11,12)) BREEMAR
o MEE A S9 mix (0.2 ml) » ML 0 & 0.8 u Ci/ul (methyl-
SH)thymidine ((3H)TdR, 65 Ci/mmol » ICN Biomedicals, Inc) - = F
(10% COg, 37°C) BF#& 3 /INEE#E » BRUK ELIVKSZ 150 mM NaCl BHRIEE
— R IIA 1 nl FKBER -30°C AEFARE - BRINEMEE » i1 cell
lysate BEAES » A 1 nl #K¥Z 20% tricholoacetic acid (TCA) s
BRUKBRRE 45 5518 » DIk 2 5% TCA P TRRE G YL B B 2o 5 R L
GF/C BEEIRIEE TCA AZITRY) » LLIKS > 5% TCA I Fr—
R (13) - WALL 10 ml OS8O Ready Safe (Beckman) I A stk -

B. 1B/ NE BN IR

' ?Eﬁ“éd\Eiﬁ/l\&{iﬂﬂ?n“?fﬂ?ﬁﬂﬁ?ﬁ*@ﬂij%T%HY%EP%?‘:?@WE%@%EZ
- MWIRSTZLER (miotic apparatus) - HEEIEREEE 4 H FEMAETESARTEN
BV EZe Bt MIREE MG S —8, AR Anes test % in vitro HIZ}
BRHIE BB 11 B REREREEE (9) - HAERSRART: K
I ERY 5 €A 5 €8 IR MHES—EEy (FREBEFER 3 £5—
M) - PR EBRIS RS RS R - — SR - =EAREEE
ZHEREE (RAREREFASHE 5 g/ke —&) - B M B B AH 65 A
cyclophosphamide (14) - &£ ERIY LKL » 5 48 INEF RSB
BRI E - I B R MRS 8T RE 2-3 & B L e
FEFEE 5 %L Nay-Grunwald B Giemsa-staining J&Zefap: (15)
@ oo L1000 fEEEmssEE %E?ﬁ@]%%ﬁﬁcﬁ%%&ﬁ% 2 x 500 @
polychromatic erythrocytes (PCE) WA E P E L MEE nicronuclei &
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S ES L - HREIEREALL Student’ s t test B one way ANOVA #RET
T -

C. EYHIZRENHE |

IRETEEEN KR 2 VAR » 1A Ames test DIAFEEZ DHSO MRS
0.5 SRR KRR AR EHESAEIR; 1 UDS assay SuEi/ N B/ MECH
=tk rh DL OER K ST BT AR SR 0.5 TUREOREE - AR/
B/ NIRRT DU K SR 10 ¢ BSEEEEAT 0.1 nl ZRIEERER
& -

&

A, PEEKHHRET)

b o B 7 ik B2 W ¥ W L B A BRSBTS
sLmoR kSR TG - BRER 29 BRSO HIR B TR ADAK
winy s EERESEAEES TS (BIHEER) - HPbl 7. 5M&S
(56.3%) » TiLL 22. )| EFRE (3.1 %) - FEtEh 2. BEEEHREETH
B > e AR o RS R AR SIRE DR M BT - TR
IR EEET

B. Ames Test

TAQS Mk EISRZESABIE 422 (& S9) B 2622 (& SO 1M

TA100 £ 131x6 (& S9) B2 146ET (F4& S9) - A S FET » %’ﬁﬁaﬁ&
Zes@| 9-aminofluorene (10 wg/plate) s3HU6E TA8 J TALO0 ey

e 5,500%130 K 2,500E£105 - SO REET » iR RECEEE
picrolonic acid (250 wg/plate) fETA98 ZIeBBIes 2,054198 M-
nitroquinoline-N-oxide (NQO, 1 wg/plate) ff TALO0 ZZERHOER 3,500
+110 -

90 FErhEE ki) SL D BB EHIE H BZE AR T  FRIIRAFTR - IhE
B &2 REMREL 5-8 ZF DUSO FoEL 0.5 g FollEEh 2R KR BIE
rnstmE , iR REASREMREMEERRN - MLl E RS |
H TR B B R RSB U LA E R R R B T]
(9) » B TA9S thRA15. BEBIE (+59); FA TAL00 HEIFRRE 15.fe&E &
(+S9) - EHFEAHLS. fEBE (42 ng/plate) ¥ TA98 & TA100 BIREEERZE(E
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A BRSS9 mix FEZETEIFE TAIS B TALO0 A EZEZHZeBEES] - =LA
U5 e BAERBIEREE 11 ng/plate B » 78 TAIS 52 S9 mix FETEE
HIRRE T BZe#EE S - R E R B K Y A SR e T B
ERERIEEIE BN SEBZEBYE ; HELBANE TAIS FEHEE S9 nix - e
A1t (64-256 mg/plate) HEEHIEHEES - Mide TALO0 HIZEZE S9 nix &
ETTEEBGEREES] - RAGE LEEYEEEL TAIS X S9 AEFET
HEEEREE/) BRSEHS  HEFESH ESE LR AR
B histidine FT¥EY » HRE—H TS - L£FTZHE (3) FIRF Ames
test EEBZEREES ) PHEIRYTHEE ST histidine » HEESBUITRE
IRHE Ames test EE4: postive FEE » L LN R R S R e
RIEAEGREAEZER - LREATHEREGEFEDH orinoto ZA(16)
- R Yin FA A FEE > HERABYES  BATERT - SHREMhes
SR A S R .

B Horimoto A (16) ZIMEPFHIMELHEYEES (B3
10 mg/plate) » FRLLB TR LIS AT S K R SR B i S S B B — 151
t - Morimoto FA (16) B 1.%E (= (152 mg/plate) ~ 5. F51E (23
mg/plate) ~ 11. 7524 (96 mg/plate) ~ 12.¥TH R (97 mg/plate) 25. 5
£ (79 mg/plate) fA Ames test fEENZESME ; W Vin FAAD HE 1. EH
= (40 mg/plate) ~ 2538 (40 ng/plate) -~ 3.3KK7E (40 mg/plate) ~ 5.4%
& (40 mg/plate) ~ 7. EHEB (40 mg/plate) ~ 10. FHE (40 mg/plate) ~ 22.JI]
H&E (40 mg/plate) B 28. At (40 mg/plate) A Ames test HEEZe B -
AWFIRBEHR 1. EE (122 ng/plate) ~ 2,43 (13 ng/plate) - 3. K& 7E
(40 mg/plate) ~ 5.4 (12 mg/plate) - 7. HLZF (18 mg/plate) 10.85&
(70 mg/plate) ~ 11. 7542 (33 mg/plate) ~ 12. WiEHRF (78 mg/plate) ~ 22.
JIR&E (213 nmg/plate) ~ 25. 5% (63 mg/plate) & 28. 4 (50 mg/plate)
Y Ames test MEZ(ZEMEMA: o

AP SRR KRS REEE (18) 7 Ames test e EahZE
- OBEES] P IS AR TR R B A BZe B e 1) & I T e R 5
ZRBRETI S -

C. UDS Assay

HFEHEE DNA &Rk (UDS) fREIE (SBH)TAR 1 A REE cell cycle S
phase ZHFEMMMAY DNA N > ATLUE A hydroxyurea 7K FH EBT#HHEE A S
phase KPHETESIMERY DNA &5 (11-12) - SeRTZmFFE (3,4) 40 10 oM
hydroxyurea FI#II%] 96-98% <~ (SH)TAR ff AMHMIZDNA - FAAEERE & HHZRES
el RIBRFZ CRL1508 MEMITIE453EEE » S4Bl MRC-5 (lung, diploid, human)
AT N 03 R 3 3R IR S M B B Y hydroxyurea BAE M2 M 0 K 200 i
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hydroxyurea BEFEEN&] 90% =2 (SHITAR A2 DNA - FARLAREET » 5
RE M4 AR S Ze] 4-nitroquinoline N-oxide (NQO) Z#IERAI NQO 1 uM ¥
5 (3H)TdR ff A DNA SZeefiEsE 97%  {E%f 200 nM hydroxyurea fF7E
Tz UDS HIA 63% @70 - DULSEYE » KER—EhERREMREERE
(BRERETIH) - REEERTAREAeRFEEERTE (RL1508 AR
Hl - £ELI7ZE 10 uM hydroxyurea FEEZ TSI (ATHN% 80-88% 2 (SHITAR
{5t A KT DNA) » ISk 1076 M NQO K 3 x 1070 M NQO - AFRBRAHIHE
7346% (n=3) R 98+27% (n=5) Z3@HN UDS - ALLASEEXE » JIBA FIRELZ
2GRy REEAETNE/ - ERTRFFTEhENFTRIBRE T » 202,
2Tt (40 mg/ml) ~ 5. 558 (5 mg/ml) ~ 8. F1E (40 mg/ml) ~ 11.FEHEAR (40
mg/ml) ~ 16. B3 (0.2 ng/ml)K23. K& (40 ng/ml) - FIREE HATREIERE
=, AEUORMRE Y S Y S AR R S R - FR/\RIFTEERRZ PEK(

B (0.1-40 mg/nl) ¥ ETEREEERMINE (SH)TAR A DNA, HilL
04 KIEEZ PEFREREE ; TETRA0. B&THREEEMbEm UDS - AARHE
aEEmoER (EA) BAORK 0.22 un ZHEBARSE Millex-G6V,
Millipore) i@¥E#&HIKEIEM DS (F+)  BREASTIYELEEN
DS Zfafs - HREHESN. B lRERARBEREEEMm S (R
4 A EGRAETEFES (DO 82-CH-062) ARMEIEngn UDS Z3-1.K
BT - 3-25. 55 K% 3-21 . R RIFRREARLEEM DS (F) » HlEERA
BEFME -

e UDS WIEFIRINFE Anes test SRS A 2 EMERBMERME SO
mix B, FE-F—EULERIERG 28 EPEEFGEACRE TIEM DS, /N
HEZZE 40 ng/nl 222, )| E@M DS ZEES . EEMI0. BR (40
mg/ml) ZVEFRKEE28. BEAN (10 ng/nl) ZPEA - B S mix FFHET, NQO
@t UDS = EF el (AR ZEM 50% UDS WE 12% &) > |
HEARTZREERYS (6) - FBIRARTARELASRN S 22 JIIRE
R B HREEHEM DS A BRI EEREELEEN DS - SHAE
S9 mix #FAE FRIEAEAAERERE (R -

D. VEE/INEB/IMECHIEE

207 Salamone % A (14) Z3RE » ICR/MNH BREET HGHEHREY
cyclophosphamide (50, 100, 200 wg/kg) 24 =X 48 /NERRREEH: - BURENA
BERE, KREERLESL - DL 1000 EEMEEE 2 FERFPEDS 500
{8 polychromatic erythrocytes (PCE),Z¥3R/NMZA(Z (micronuclei) ZBH
AHEREER  HFEREREGE V 8 (=) - RSz &=
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8 (5 g/kg) FMERUZIEFR Anes test B¢ UDS assay HARBEREE
BN/ ETER AT B AETE (10. 5ER15. 8L, Hi&R s+
=P 311 MEF ~ 3-19. M F - 3-24. T B 3-25. B Hishs &g
MAMEAZHER R « 215, [EBTERBEA ISR 48 /% 3 EHMEE 2
% - RILRHEHIFRIRE 0.5 g/ke  FHE+SEMEHBET el fAH
fER -

2 =

, RSB R AR e ch BT & 2 B 2 (I9) B isoquinoline 4%y
B (20) EEEgesasss ﬁ@ﬁ%mﬁizgﬁﬁ*ﬁ%ZEgﬁﬁ%gﬁﬁ%&iﬁ
BERAEHzeME (21) - TUEEIR 2 51 8 B B SR B S ch g e
77> M HZ Morimoto %A (16) BAEEYin FAAD FEEE s
BHEEES] - BARR KSR A LEE ERS EH R Rt rh gl B A et
73 REA R B B MR e (AR T - HA SRR gt rhsg g2
RS, W R K IR T et B R RSN S hEEE e
EEDHBRAA - '

AT EARE I PHEEEFAAR B i SR - EARIA L
FheEMBRY RBUESIIHL Ares test 23T TTEbE A B 2
RS ERIER SRIE R  F SE R R A - AR TR A YR R
- ERSERE BRI N RITBe 4 B s S era it
it 52482 (DOH-CD21 ~ DOH 81-CH-064 ~ DOH 82-CH-0§2 k¢ DOH 83-CH-018)2
fH8h - L —HEEE - -

W

X W

1. Inveresk Research International‘. Regulatory Guidelines, Number
1-5, 1990 & 1991.
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F— N\ TEEERZ M

wHHH:
1. A2 (Ginseng RadixX)A T MEH A 2 [Pa.nax ginseng C. A METER]ZRMEBEZES Y
(564)
2. g (Crataegi Fructus)@ F R M U & (Crataegus pinnatifide BUNGE]Z & &2
BRBRE (424 .
3. k& (Cirsii Japonici Herba)i % f”fr % (Cirsium japonmicum DC.]Z E ."'. *E
=B (494) :
4. X% (Zizyphi Fructus )aﬁ.xﬂ'ki [Zizyphus jujuba MILL. var. inermis
- (BGE.) REID. ]2 &K B 2 (582)
5. =t (Pseudoginseng Radix)}& T i ﬂ» = f [Panax Pseudo-ginseng WALL. var.
notoginseng (BURKILL)]ZQ,‘-"-H (500) =
6. M ¥ (Curculiginis Rhizoma)& T & & {I ¥ [Curculigo orchicides GAERTNER],

. 2ZEERE (827)

E¥F@ (Inperatae Rhizoma)® XX P £ F [Imperata cylindrica (L.) P. BEAUV,
var. major (NEZS) C. E. EUBB.IZRHRARXRE 2T LR (489)

#EKR (Lycii Radicis -Cortex)3 mH # # (Lycium chinense MILL.IZ ZEE£RE
(127)

=g (Scorpion) A & B E & & & [Buthus martensi KARSCH]Z Z 2 =B (336)

£ AK (Moutan Radicis Cortex)s E H B # /& [Paeonia suffruticosa ANDR. &
THERSIZIEERR (123)

BF R (Saposhinkoviae Radix)BA ZX MG A [Saposhznkov:.a. divaricata {TURCZ.)
SCHISCEEK.JZ B &8 (14)

. B iE (Eucommiae Cortex) # #f & # { [Eucommia ulmoides OLIVERIZ & & & &

(610)
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13.
14.

15.
16.
17.
18.
19.
20.
21.
22.
23.

24.

25.
26.
27.
28,
29.

30.

(Cassiae Torae Semen)d Z B 3 & (Cassia tora LINN. zE&®> (81)

(Plantaginis Semen)® X @ B X & (Plancago asiatica LINN. IZEERR
®;= (249) v o ‘

(Evodiae Fructus)AEFH R R X (Evodia rutaecarpa (JUSS.) BENTHIZ

EZERX (184) :

(Ceiosiae Semen)d X B ¥ 7 [Celosia argentea LINN.]Z EESKBIT
(102) , ,

(Laminariae Thallus)® E % & & # [Laninaria japonica ARESCH.]Z & &
ZERE (396) -

(Persicae Semen)® = | & i [Prunus .persica (L.) BATSCEIZ K ER = .
=R RERL (530) '

(Loranthi Ramulus)® &ZF L& & F £ [Loranthus parasiticus (L.) MERR.]
2 HEE®E (598)

(Prunellae Spica)® B % & K # ¥ (Prunella vulgaris LINN. IZEERER
RXRE (74)

(Aristolochise Fructus)A S BN B REE {Aristolpchia debilis SiZEB.
et ZUCC.IZEERE (415) -

(Uncariae Ramulus et Uncus)d & & & 3§ & (Uncaria rhyncholphylla-
(MIQ.) JACKS. ]2 mHE&&E (740} .

(Biotae Folium et Ramulus)i # 5 448 [Biota orientalis (L.) ENDL.]
ZEEHEE (481) :

(Scutellariae Radix)® B # B X F [Scutellaria baicalensis GEORGI1Z

ZR (77) . '

(Coptidis Rhizoma)s £ ¥ & X R [Coptis chinensis FRANCH. IR EZR A2
EEEE (80) ‘

(Polygonati Rhizoma)& E & & ¥ ¥ [Polygonatun sibircum REDOUTE]Z
EER2 (603)

(Chrysanthemi Flos)& H & % [Chrysanthenunm morifolium RAMAT.]Z & bry
EF (37) ' ’ . -

(Puerariae Radix)® Z & E (Pueraria lobata (WILLD.) OHWIJZR B &=
BERSTHE (40)

(Angelicae Sinensis Radix)& % % & % ¥ (Angelica sinensis {OLIVER)
DIELS]Z & &M (595) )

(Siegesbeckiae Herba) § 3t B & (Siegesbeckia orientalis L. var.
pubescens MAK. JZEEZE (319)

S
TERY:

1.

2.

11.

13.

i B
B3

BB

- EBEFZ
- XL

XA
- kB2
R
- RE
"10.

ABE
IWME

8=

g5

(Aconiti Carmichaeli Radix )% £ H &/l % B [Aconitum carmichaeli

DEBX.JZEERXMAFM (305) .

(Salivae Miltiorrhizae Radix)AZEE R AP (Saliva miltiorrhiza BUNGE]

zE&ER (519)

(Achn)-anchis Radix) % ® 4 B [Achyranthes bidentata BLUME]Z % % iR
(532 - .

(Tiglii Semen)H * W BB F [Croton tiglium LINN. 2 EZERTF (210)

(Chaenomelis Fructus)a & & & §5 # % % [Chaenomeles lagenaria
(LOISEL.) KOIDZ JZ B ERK (296)

(Akebiae Caulis)A X B &/ B KX ¥ [Akebia trifoliata (THUNB.) KOIDZ.]x=
fAE2ERE (256)

(Cocculis Rhizoma)& B © 8 %k B5 © [Cocculus trilobus (THUNB. y DC. 12
L&ER (298)

(Cimicifugae Rhizome )R EEH AR [Cimicifuga foetida LINN.IZ & &
mE (48)

(Gastrodiase Rhizomz)% BB X HK [Gastrodia-elata BLUIMEIZ E E R E
(746)

{Arisaematis Rhizoma)AXEER X H E [Arisaema consanguineum SCHOTT]
zEERxR (356)

(Acanthopanacis Cortex)¥ I M # Z M (Acanthopanax gracilistylus W.- W.
SMITE]Z E &/ K (294) .

(Agrimoniae Herba)AEEH #fl ¥ X [Agrimonia pilosa LEDEB. var.
japonica (MIQ.) NARATIZEHZ S RE (496) .

(Glyeyrrhizae Radix)& E® & F [Glycyrrhiza uralensis FISCRE. 12 B &

BRETRHRE (585)
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14,
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.

30

=
BE
xpaz
5iE
i -

- E%

(Photiniase Folium)X% ® &M & M [Photinia serrulata LINDL. IZE & F
(311)

(Angelicae Dahuricae Radix ) F ¥ B 8 E [Angelica dahurica BENTH. et
HOOK. var. pai-chi KIMURA, HAYATA et YENIZRE®R (327)

(Tribuli Fructus)& E%E§ B ¥ [Tribulus terresiris LINIZZEER =
{323)

(Aconiti Coreani Tuber IREEDXIE S [Aconitun coreanum {(LEVL.)
RAP. ]2 &R (325) .

(Corydalidis Tuber)i B REBEH& R [Corydalis yanhusue W.T. WANG]Z &
HRE (464)

(Artemisiae Apiaceae Herba)® % § %X [Artemisia apiacea HANGE]Z & #&
2HE (51)

(?ini)Nodi Lignum)® # & i # [Pinus tabulaeformis CARR. ZEEZIRs

334 . ’

(Clematidis Radix){ E X & R Z{li (Clematis chinensis OSBECK]Z LM
EHRE (292)

(Ervthrinae Cortex)& I ¥ P | [Erythrinae variegata L. var.
orientalis (L.) MERR. IZEE®RE (307) -

(Gentianae Macrophyllae Radix )X W 8 B A [Gentiana macrophlla
PALL.JZ &£\ (301)

(Aconiti Kusnezoffii Radix)% = K B It £ & [Aconitum kusnezoffii
REICHB. ]2 % & 47 . ) )

(Trachelospermi Caulis JS R M H| B L E [Trachelospernunm Jasminoides
(LINDL.) LEM. J2 B2 MR ¥ & (316). .

(Polygalae Radix)4 M ZT & E Z [Polygala tenuifolia WILLD.JF: A X2
EEBR/E (735)

(Banfangchi Redix)A B USRS B5 2@ [Aristolochia heterophylla
HEMSL]Z W &4 (283)

(Angelicae Tuhou Redix ) A ZAEHER="55 (Angelica pubescens MAXIM.
f. biserrata SHAN et YUAN]Z 888 (290) )

(Millettiae Caulis)X T & & EH EE (Millettia dielsians)Z WA &
(314) | :

{Ligusticum Sinensis Rhizoma et Radix)B3 & %® ﬁ§ X (Ligusticum
sinensis OLIV.]J2 &S & R 2 ®| (330)

o
ZWMERH

1.
2.

10

11.

12.
13.

14.

XBF
XHAF

CEFF
CE&F

. EFF
=Y £
RPERES
.EBF
. BRTF
LEASE
BFLC

BREF
F

=
z

oo

(Hydnocarpi Semen)3 X< @ % # X B # (Hydnozarpus anthelmintica PIER.
ex LANESS.]Z R B&E (799)

(Ligustri I)-'ructus);‘s AR H L A [Ligustrum lucidum AITON]Z G B =&
XX (661

(Arctii Fructus)® & B 5 % (Arctium lappa LINN. IMERBRZ2ERE (35)

(Schizandrae Fructus)® &3 B & Bk F [Schizandra chinensis {TURCZ.)
BAILL.JZR EEZR® (685) o

(Sinapis Albae Semen)¥® + % It M & 7F [Brassica alba BOISS. IZR=
LERF (361) } :

(Kochiae Fructus)® % & # ¥ [Kochia scoparia (L.) SCHRAD. Iz g &
RE (791)

(Rosae Laevigatae Fructus JAZ B/ A £ # [Rosa laevigata MICHX.]Z
BERZX (698) .

(Quisquqlis Fructus) A EFHFE 2 (Quisqualis indica LINN.]Z
LEBRBRREET (769)

{(Meliae Toosendan Fructus)s3 8 & /I[ # [Melia toosendan SIEB. et
ZUCC.IZHERBRER (457)

(Sterculiae Semen)Z & #f B I £ # [(Sterculia scaphigera WALL. 12
HRETF (345) . . : .

(Thujae Crientalis Semen) ig F ® 18 [Thuja orientalis LINN. 2%

g/ (733)
(Lycii Fructus)3 B M4 [Lycium chinense MILLIZE &£ R B2 2 %X (600)

(Leonuri Frucus)& B W # 2 & = [Leonurus sibiricus LINN.]Z & &

RE (554)
{Gardeniae Fructus)A % E & i =4 [Gardenia jasminoides ELLIS. var.

angustifolia NAKAIIZ R L 22X (65)
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15.
16.
17.
18.
19.
20.
21.
22.
23.

24.

25.
26.
27.
28

29.
30.

T F (Pharbitidis Semen)B I § ZEE % (Pharbitis nil (L.) CHOISY=Z
wEaF (218) :

£ EF (Cnidii Monnieri Fructus A A ¥ & & /K (Cnidiunm monnieri (L.) CUSSON]
TEERBRREE (789)

wFEE (Perillae Fructus VA ERE X% [Perilla frutescens (L.) BRITT.
var. crispa (THUNB.) HAND-MAZZ. 122X (13)

22MF (Raphani Semen)A+FEHREB [Raphanus sativa L. var. hortensis
BACKERIE R & A F (422) :

E4Z (Cuscutae Semen)AEER AL T [Cuscuta chinensis LAM.]Z % EER
&AF (629) h

TE (Broussonetiae Fructus)® # Bt &% (# )[Broussonetia papyrifera (L.)
VENT. ]2 E &R X (649)

E8F (Lepidii Semen)B +F¥FERBITR {Lepidium apetalum WILL.lZ ® oo

(372)
EHF (Ricini Semen)B KEH ™ % [Ricinus communis LINN. ZEERedF
(216)
EEF (}(Ca.nthium Fructus)® % & ¥ B (Xanthium strumarium LINN. ZEERX
30)
i F (r(ielu‘mbiﬁ is Semen)s B F B & (Nelumbo nucifera GAERTN. IZE&ERE
692) e
B (Prinsepiae Semen)AF /A MBI F [Prinsepia uniflora BATAL. I2E &
mamac (671) . X
BETF (Viticis Fructus) AZHEREXREM [Vitex rotundifolia LINN.]Z % %%
ERRE (49)
. X, (Canarii Frutus)A @ R & & R (Canarium album (LOUR.) RAEUSCH.]Z R X
(349) v
. 2R (Rosae Multiflorae Fructus)® & A % EE® [Rosa nultiflora THUNB. ]

ZEEREE (175)
E W4 (Coicis Semen)AFEH/ EH [Coix bacryma-jobi LINN.]Z ® £ (254)
E2F (Rubi Fructus)AE{BE X E & F (Rubus chingii B Z B2 RRKBRX
(694)

#n \+=EENRIEN

ik %% R

1. #8#%{ (Armeniacae Semen)? 3 7 $} & (Prunus armeniaca LINN.)
2B &HE T (401),

2. R# (Asteris Radix et Rhizoma)® % # X5 (Aster tataricus
L. £f.) 2 &R BME (403),

3. %K It (Farfarae Flos)? % B % & (Tussilago farfara LINN.)
2B IEE (405),

4. HL i@ H (Eriobotryae Folium)ZA ¥ 3§ & #f {8 (Eriobotrya japonica
(THUNB.) LINDL.) Z & %% (407),

5. ¥4 (Plaatycodi Radix)#® E#EE P (Platycodon grandi-
florum (JACQ.) A. DC.) RESRZEER (410),

6. BAK (Mori Radicis Cortex)# & B % (Morus alba LINN.)
cHERARE (413),

7. 88 (Stemonae Radix)B A BB EILH #8 (Stemona sessilifolia
(MIQ.) FRANCH. et SAV.) ZH BB R {417),

8. a® (Ginkgo Semen)Z $# % # §# & (Ginkgo biloba LINN.) 2 & &
mF (420),

i R

9. ¥ B8 (Adenophorae Radix )8 B EH K KD B (Adenophora
tetraphylla (THUNB.) FISCH) BRENR2ZEHEM (340),

10. 5§86 (Lilii Bulbus )3 54 & 4 (Lilium b ownii F. E. BROWN
var. colchesteri WILS.) S8 8 2 B3 (343)

11. {518 M (Trichosanthis Radix)® i 2 B} i€ i@ (Trichosanthes kiri-
llowii MAXIM.) Z &% &R (347),

12. #% B8 (Fritillaria Thunbergii bulbus)Z & & # #f A 8 (Fritil-

lacia thunbergii MIQ.) Z & H® (351)
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i R

13. ¥H (Pinelliae Tuber)3A X M E B ¥ B (Pinellia ternata
: (THUNB.) BREIT.) £/ R 2L ERA (353), .
14, @ (Cynanchi Stauntoni Rhizoma et Radix)Z # & % 3 5

(Cynanchum stauntoni (DECNE.) HAND.-MAZZ.) 2 & %
RERR (359),

15. FE®M it (Inulae Flos)3 % # B B® it (Inula britannica L. var.
chinensis (RUPR.) REGEL) 2 % MR HEH IR ILHE (363),

16. 2 3% (Gleditsiae Fructus)® § # & 3% (Gleditsia sinensis LAM.)
2HEBRRE (366),

17. # Wy (Dichroae Radix)& 1S H EZ £ % i (Dichroa febrifuga LOUR.)
ZE kR (368),

iH 1L 3 ® »

18. #i &3 (Peucedani Radix)A ¥ & & it 8 41 (Peucedanum praerup-
torum DUNN) 2 % i#&E MR (370),

19. H.4 {Bambusae Caulis in Taeniis)® T A& & & i (Phyllostachys

nigra MUNRO var. henonis STAPF ex RENDLE) RS aed
F, SREBLSRY (375), '
20. (¢ {Trichosanthis Semen)% % 3 %} {£ i (Trichosanthes kiri-
llowii MAXIM.) 2% &M ¥ -(389),
21, # 4 1% (Carpesii Herba)A B H X £ 18 (Carpesium abrotanoides

LINN.) S HEHRRRERE,
22. A B (Fritillariae Cirrhosae Bulbus)A & SHREREAR (Fritil-
laria cirrhosa D. Don) Z # @M (398),

TRRER

23. X (Arecae Pericarpium)?y & # # # #§ (Areca catechu LINN.)
PHERBRER (436),

24. ¥ (Aurantii Immaturus Fructus 13 Z & & M % (Poncirus tri-~
folia (L.) RAF.) Z kA BB H (441), )
25. B @ (Linderae Radix)% ## %l 8 @ (Lindera strychnifolia (SIEB.

et ZUCC.) F. VILLARS) 2% IER (446),
26. M F (Cyperi Rhizoma )% # E 8 % & (Cyperus rotundus LINN.)
ZEBRE (452),

27. & & (Curcumae Radix)# ¥ & ® € (Curcuma aromatica SALISB.)
2L BmB/B (455), .

28. &= b (Magnoliae Cortex)# K B8 B & #h (Magnolia officinalis
REHDER et WILSON) 2 ¥ &4l & (461),

29. & (Curcumae Longae Rhizoma)®3 8 # 8 & (Curcuma longa LINN.)
2EBERE (467),

30. i & (Kaki Calyx)# 2 ffi & #i (Diospyros Kaki L. f.) R2ELEE

iEZ (479),
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R PEKHERY . HiTEER

%) HHER (%)X 7] fhER (%)
1. & 6.6 16. B3 23.5
2. %58 31.2 17. %l 4.1
3.BK&AE 43.9 18. 684 32.8
4. REAEZE 11.0 19.71%n 5.0
5. F&E 43.9 20. FERE(C 5.9
6.FHK 17.2 21 kAR 12.3
(=R 56.3 22. )l A& 3.1
8. 5% 11.9 23. KIERZ 8.4
9.¥W2 5.0 24 FRR% 25.6
10.5& 9.6 25. & 12.7
11. FEHAR 10.4 26. &I 5.2
12. 72 10.3 21. 8% 12.1
13.4K 14.0 28. EAh 6.6
14. HH0 13.8 29. EE -
15. e 19.3 30. #iiFE 3.9
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A FEROKHRHNDITRRE B e

Revertants/Plate
TA98 TA100
E&
(mg/Plate) +S9 -S9 +S9 -S9
g 4242 2642 13146 14647
- 122 72 258 261 182
2. 8% 13 48 168 185 180
3. HRTE 18 50 78 185 210
4. ftAEzE 73 57 148 183 177
5. 55 12 40 35 158 142
6. FE K 46 : 56 15@ 197 210
7. 858 18 34 178 148 155
8. HE 67 51 256 164 166
9.7z 160 59 328 212 241
10.8& 70 54 40 178 177
11.F5/84R 33 46 45 194 219
12. 8B~ 78 66 318 168 199
13.4E 57 36 25 157 147
14. 587 a8 40 47 182 180
15. et 42 215% 128 295% 175
16. B3 34 65 148 173 166
17.%81 197 56 49 151 174
18.508A 31 40 54 149 153
19. 4770 161 65 256 185 203
20.FH8C 113 50 45 206 178
21 FH4ERE 65 38 37 179 181
22. )18 & 213 39 41 190 186
23. KIERR 96 33 108 149 185
24 .335% 31 60 22 203 183
25. 52 63 33 44 159 166
26. FHF 155 54 208 192 213
2.8 55 39 36 141 146
28. BEFh 50 41 9 169 125
30.fi% 145 36 36 154 159

# HRELIF I S e B R E T ’3%?@%&Li?ﬁ2k§?@§21@3ﬁ?ﬁé
TR

8 NEENEE/ - BAS

¥ RANEBEEEAN RS REE
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£t FEBES EEGHRYEOIIERZER It WE

Revertants/Plate
TA98 TA100
EE
(mg/Plate) +S9 -S9 +S9 -S9
A.
SRR 464 26 99 116
jir; Zia 42 215% 12@ - -
21 234% @ - -
11 162% H@ - -
B.
HaiE 58 29 107 107
i 2a 256 346% TT* 342% 101
128 188% 266% 351% 162
64 296% 140% 320% 130

b DRRERCTIEERS
¢ FRERNEE) - FELS
x FOTZEBMEE BN AR A
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£\ TEBESZ SRS (S thynidine HANERBMEA S L2

-HU/+HU (% of control)

BE (ng/ml)

0.1 0.2 0.5 1 5 10 20 40

- 93/85 74/17 T1/87 49/73
2.%5%% : 89/85 28/65 19/58

3. R TE 87/84 52/71 20/56 8/42
4. fHEHEZE 80/99 55/96 48/75 24/72

5.5 90/106 88/89 2/7 1/8

6.&E&Z 72/96 39/85 26/68 23/58
Y= 83/108 59/101 40/75 26/66

8. 8% | - 91/87 69/85 39/80
9.42 99/89 81/85 - 51/72.
10.85& 87/115 67/155 61/171 43/180

11. 554845 77/79 61/78 58/79 :
12. 7 2~ 76/81 48/85 32/83 27/75
13.225 74/94 87/94 98/84
14. =5/ 111/94 52/82 23/58

15. FEIE 104/86 46/77 53/86 11/48

16. 835  90/118 21/21 T 4/14

17810 129/115 57/85 21/89

18. Bif&H 64/75 28/78 20/59

19. 715 70/96 28/72 23/87

20 . FEIE(- 103/94 34/85 22/53
21 AR 105/83 35/40

22 1B 85/104 63/89 55/101
23. KIEFz 74/114 44/102 16/65
24. %38 72/89 - 38/101 23/86 20/68

25. 55 70/77 43/76 32/56

26. EHTF 90/95 45/84 28/174

27. 84 | 77/79 53/76 39/43

28. B4 97/110 64/107 18/67  1/37

30. s 83/107 39/82 24/69

EREELRENEEZ TYESER
HU = hydroxyurea 10 oM
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£ NEEEY Ha/kiEEys (i) thynidine HANERBHEMILZEE

Control

Hydroxyurea (10 mM)

(mg/ml) dpm/dish (% of Control) dpm/dish (% of control)

BE
i 4884+412
10.58 1 59094514
5 7402+631

10 7893+276
20 4839+419

(10048 )
(121511)
(152+13)%
(16246 )
( 9949 )

1419423
2454+108
46844273
4975+1141
436347

(1002 )
(17348 )x
(330+19)%x
(350480)
(307+1 Dxx

e B A T A R R
*x p < 0.05, *xxp < 0.0, B& vs. HEH
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F+ TEEECEES - ART - B2 - TRk (3 thynidine &
ANERBH A o

Control Hydroxyurea (10 mif)

(mg/ml) dpm/dish (% of Control) dpm/dish (% of control)

e 62024215 (10043 ) 1241#99 (10048 )
1. HECGE) 20 6244491 (1011 ) 4071452 . (32844 )xx
10.HE&@) 1 55004344 (8946 ) 124258 (10045 )
5 51494210  ( 83+4 ) 136361 (11045 )
10 3416458 (55t )%x  1318+152  (106+12)
20 2353454 ( 38+l Dxk 10164171  ( 82414
40 2044450 (331 ) 1124186  ( 9647 )
3-1. AEF 10 3446+#172 (5643 D¢ 1150¢139  ( 93+11)
20 22834164 (3743 )kx 871415 ( 7041 )
3-25. 561 1 46074506  ( 74+8 ) 1174463  ( 9545 )
10 220945 ( 36+1 D¢ 1038128  ( 8442 )
20 1881+71 (3041 D% 1123460  ( 9045 )
NQO 1w 4557H469  ( T3+8 ) 2218421 (17942 )%
3 MM 31134184 (5043 )kx 3294476 (26546 Jxx

pichic] 8632193 (10041 ) 1361483 (10047 )
10.5&CE) 10 69554594  ( 81+7 ) 392146 (28841 Dxx
10.5&5(0F) 10 48404259  ( 5643 Dxx 1241445 ( 9143 )
10.5&Gm 10 3276411 ( 3841 D%k 1202465 ( 88+5 )
10. 55 (NF) 10 48194348 ( 56+4 )%x 1161432 ( 85¢2 )

A 189941104 (10046 ) 2353460  (L00+3 )

321 EEET 0.5 83261658  ( 4¢3 )%k 214110 ( 9141 )
1. 6935101  ( 37Hl )k« 1696+16  ( 72tl )k

S 148TTHE6T (10085 ) 15194138 (10049 )
3-21.FEET 5 16231188 ( 11+l )k« 781425  ( 5142 )

10 1180+2 (841 )%k 588+8 ( 39+1 )

EREBRMENEETOEEEREESET
OP = M ERK 0.22 un ZSEEEMESE (Millex-GV, ¥Millipore) &R
NP = FRS AR 0.22 pn ZSEEEMEE (Millex-GV, Millipore) JBIE
¥ p <0.05, *xxp<0.01, ¥ vs. HBH
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= S9.mix FE FREKHIZYE 1S ZHE

-S9
BE
(mg/ml) dpm/dish (% of Control) dpm/dish (% of control)
SRR 20074191 (100+10) 15721270 (100417
1LEHC 20 1392450 ( 6942 ) 1225+80 ( 786 )
2. %% 10 943+9 (4741 ) 888+113 ( 5647 ).
4 BLAEEE 5 1385+19 ( 69+1 ) 1460180 ( 9345 )
6.Z0K 5 1319+135 ( 6617 ) 1021464 ( 6544 )
(=R 20 1069+62 . ( 5343 D 930+134 ( 5949 )
8.8% 40 188945 ( 9441 ) 1128440 ( T243 Ixx
9.792% 40 1628+63 ( 8143 ) 1097499 ( 7046 O%
10.B8& 10 1617435 ( 8042 ) 1220+84 ( 7845 )%
11.55818 40 836126 ( 4241 ) 945+14 ( 6041 )
12.8E& 20 1412490 (7044 D 115047 ( 73t1 )
13.4E 40 15184154 ( 7648 ) 1346+46 ( 8643 )
14. 997 10 1283+18 ( 64+l ) 94445 ( 6041 Dxx
15. fe&7E 5 1017+44 ( 5142 ) 936+38 ( 60+2 )
16. B3% 0.1 1692+41 ( 8442 ) 1659+94 (10646 )
17. 8L 10 1284+103 ( 6445 ) 841457 ( 5344 )
20. 558 40 1004+82 ( 5044 ) 1078+42 ( 6943 )
2184 10 631412 (3141 ) 727416 ( 46%] V¥
22.JIER™ 40 35821210 (178+10) 25824245 (164+16)
23. KERZ 10 1411472 (7044 ) 1495+82 ( 9545 )
Bt 1227+56 (10045 ) 1362+45 (10043 >
3.&x&fE 20 651+12 ( 53+1 ) 76843 ( 56+1 D*
5. 55 5 557+4 (4541 ) 625+18 ( 4641 )
14. 587 10 923+24 ( 75+2 ) 97445 (7241 )
17. %14 10 . 796468 ( 6546 ) 740+4 (5441 )
18.7iiEA 10 1035+41 ( 8413 ) 881+47 ( 6543 )
19.97%0 10 1232+10 (10041 ) 132241 ( 97+1 D%
24 F5% 5 1138+160 ( 9318 ) 1303+2 ( 96+1 )
25. & 20 843+60 ( 6945 ) 1003+22 ( 7442 )
26 . &FHF 20 840+12 ( 68+1 ) 934+7 ( 6941 D%
21.8¢ 10 990+102 ( 8148 ) 885+7 ( 6541 )
28. EAR 10 733129 ( 6042 ) 1213436 ( 89+3 Dxx
30. 475 20 1082+143 ( 88+12) 1289+89 ( 9547 )

FEaerie D FENEES THEREREEIOR
x p < 0.05, -S9 vs. +59
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C

Fz+= 89 nix FAET/IERZKHIRYSE DS 2 &
-S9 +S9
BE :
(mg/ml) dpm/dish (% of Control) dpm/dish (% of control)
HHRAE 122756 (10045 ) 1362+45 (10043 )
22. IR 20 3277+141 (267+11)%x 2021491 (148+7 Hx,!
40 54434516 (444+42)% 2767+7 (203+1 dxx,!

EREELREEES PHEEERERAEERET
¥ p < 0.05, % p < 0.01, JIIEF vs. HIHB&H
!' p <0.05, -S9 vs. +S9
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F£+= FEGHRYR/ M HERR I PR

HRHIEEY) ANEE n /ME(CE MECHERER 6
Eapist il 48 3 0.67+0.17 ~ 0.13£0.03
Cyclophosphamide 50 mg/kg 24 3 2.67+1.30 0.5240.26
48 3 2.1740.17x  0.4310.03%
100 mg/kg 24 3 3.8310.17%x 0.76+0.04%x
48 3 6.50+1.01xx 1.2610.22%«
200 mg/kg 24 3 3.90+41.16  0.78+0.23
48 3 2.83+1.01 0.57+0.20
3-1. KETF 5 g/kg 48 3 1.33+0.33  0.2640.06
3-2. ZETF 5 g/kg 48 3 2.67+1.17  0.5340.23
3-6. HIET 5 g/kg 48 3 1.33+0.60  0.27+0.12
3-11. a1 5 g/kg 48 3 3.4340.30%x 0.68+0.06%x
3-19. AR T 5 g/kg 48 3 3.33+0.60%x 0.66+0.12%
3-21. EREET 5 g/kg 48 3 1.6740.33  0.3340.07
3-24. EF 5 g/kg 48 3 1.770.27% 0.3540.05%
3-25. #E(— 5 g/kg 48 3 3.5040.64x 0.70+0.13%
10. B& 5 g/kg 48 3 0.83+0.33  0.17£0.07
15. EEIE 0.5 g/kg 48 3 0.16+0.16  0.17+0.17

HERBUR T EE HEERZ TR

. EEGE IR IEEERRERNEERAEALWR - 8FEE 500 &
polychromatic erythrocytes (PCE) sriiERZ/IMZ{Z8H

% p < 0.05, *x p < 0.01, ZEWE vs. HIRHE
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& 3% DOH83-CM-019

AMIERPEHNSERE
T3 |y

$ &l
W I

H1EE

I8 37 5% B K 2 6 B2 B {4 8 B8 A 5% oy

i3] ®

M2R—BEAPBRLBI RN P - FFUEERG > S5
RERENENENER - iR EEEREANEL  EHRFLNR4E
FEENfAG RMAERAFEREN T2 EBNNRBIRELER o

RS 52 RIDAE » 53 BUAR & () IE 2 B ) 75 BB 151 B 4R Y 9) 5 B
M 804 K Probucol (@) 75 B [ B2 8RR B 5 2 2 Ak B o

+ 8% > Probucol K+ 2% W4 I & i F R K ¥ B IR = B IR B L
B MARMARFAMFIIRBEEERESFESS MDA & » HiEE
RProbucol BAZ LK » REFERELHETEBENL

BRI EBNERE LR IBIRE LR -

ABSTRACT

Salvia miltiorrhiza is a Chinese medicinal herb widely used for the treatment of

cardiovascular diseases. Recently, some of its active components-were found to have
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antioxidant effect in vitro. Since oxidative modification of low density lipoprotein plays an
important role in the pathogenesis of atherésclerosi_s, we undertook the present study to
investigate the in vivo énti-atherosclerotic effect of S. miltiorrhiza.

New Zealand white rabbits were divided into 4 groups and fed in each group with
1) normal rabbit chow 2) high cholesterol chow 3) high cholesterol chow plus Probucol or
4) high cholesterol chow with aqueous extract of S. miltiorrhiza.

After 12 weeks, both Probucol and S. miltiorrhiza reduced serum cholesteroi level
and the atherosclerotic area in aorta. Besides, by measuring MDA formation in low
density lipoprotein incubated with CuSO4, we found that low density lipoprdtein collected ( o
from either Probucol or S. miltiorrhiza fed animals were less likely to be oxidized.

We concluded that S. miltiorrhiza has antioxidant effect and antiatherosclerotic in

vivo.

— ~ BTEIZ B -

s s BAUSE  BEREEHTE ST EENE
FE (—) BARBEETF G PR T RETERL
o (2D SRISMERE SNSRI - UHIRR R R
WRETES > () GYSMERINT &PESEEERE - BRn
Citalik v A L

fErhEEEE T I LRSS MR RN — R - IR - 1
FAETES EERPERENAN  BUSRILORR T RRVE SR
(1) - HERFPE IMMS ~ MR TERIRFIRARBEEL LINER i fEE
B RIER - RESIRRNEE » B LMERLRIFEE RS
By Ese - fMRENS o DIERE R ANEREE R
% > OEMCFEEAE LIRS AR FEpi3E R -

SEAETHEIARE - B ~ HARREE S SNEILREE » 117 -
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NI~ L e~ B =65%F  MTEZEMsE2) 0 aiilEk
o ~ SEEMEE - RRRESE - AEREE B H L T B BSR4
SCIkEE Y, - (EERPRE A - RERLR AR R, ~ & ONE 4 TR

Jia

 THSMER. &5 -

BEHE D E 7 < 2RO A E K » £88, k8

BheAM HoE IR IRRZ AT - BEAE LIRS
SESERIAT - AN IMEEE] ~ REIMEER - M GRS I FHE & 2R

(3)

° AHELOMME R EERE 8L —BIIREE S R

BEEWITE - RSO RRMMERERED WESEIRELE
BN (4-T), T F2 /KA X s B A s e
BESMATFERM (8] - FTABMIUR AR - T T2 R THE
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% 3% DOHB83-CM-021

FEERLEERAYILES I8
R MR 2 T

el

#*E m

Bl AR R E A

] =
BEREHE R FIHET B IL & (Melicope triphylla) % 2% 5% 35 & 51 15
EHE KD ZHR  UEWIEES @M M. triphylla 2 3 25 4> 5 2 /5
F IR B E M < furoquinolines » 4 Bl & haplopine K& kokusaginin » i & i 5%
1% % i flavonoids » 43 B & melisimplixin & 4-methoxy-1-methyl-2-quinolone »
UBRBLENENRERBEREZKS » B2 : melicophyllin, 4-methoxy-

2-quinolone, phellopterin, melicophyllone-A, meliterlin.
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= > &

i}

g LMo 85 [Melicope triphylla (Lam. )Merr.] &% &%
ﬁmﬁ?gﬁg#ﬁihO{&&ﬁF%g%ﬁ50ﬁ EAF—REER,
L, S Msdensl)o

A AESEA SR, BFLA o FRAA; I F
Lo~ 13cnE, d~6cmk, XM E, REBRY, 2%, £x¥
xR A ERAGER, FRT, 370 Ko BAR
e A T TR A LY f Lo SE D Pt
aW, RREY, £E; ERACK, 66, HEAK, £F
kg MLsK, RARBAN, HRFKRLEMRE
o amnE, BsxEomnm, REMEY; LaeT s, LA
R e 0. 5k s A2 TAA SIRIEA o AR M AR A E A
# oo

ww$a$ﬁﬁk%m%#i%A“%mLtHMNh
< <‘¥T&ﬁi‘&lﬁﬁf\’\§&ﬁ§d——¢bb’x ,4askimmianine ~ meth -
y1 p-geranloxy-trans-cinnamate, % # $1{Epolymethoxy-
flavonoids ~ methy]ened1oxyf7avone, g EAB K
SRAEAS, RARALAMEE @k, 1988555 w
A RR RIS 6 BiE i o 19805 %5 A E FHH
TEHAFL o KRBEEERAGAT ©

HELEEESHIATHATA-F o ARXHARI
B A AR LRI ERAER (AT HEBRE)INTFRT
Auilt —FXFE, EEFAIRTIEHFE
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R— TERBLHEEATHRARS

Compound - No Plant .v Reference
Flavonoids:
Meliternin 1 M. triphylla (4)
Melisimplexin 2 M. triphylia (4)
M. triphylia (5)
Melibentin 3 M. triphylla (4)
M. sessiliflora (6)
H. indica (7)
Meliternatin 4 M. triphylla (4)
M. sessiliflora (6)
M. triphylla (2)
M. indica  (7)
3,5,8-Trimethoxy- 5 M. triphylia (4)
6,7:3',4’-dimethy- M. sesiliflora (6)
lenedioxyflavone M. triphylia (5)
M. triphylia (2)
H. indica (7)
Melicophyllin & M. triphylla (4)
3,5,7-Trimethoxy- Z M. triphylia (2)
3,4 ’-methylenedioxy-
flavone
4’-Hlydroxy-3,3",5,7,8- 8 . triphylla (2)
pentamethoxyflavone - :
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Compound No Plant Rererence
4'-Hydroxy-3,3",5,7- g M. triphylla (2)
tetramethoxyf lavone
Melisimplin 10 M. triphylla (5)

Alkaloids:

Dictamnine 11 M. triphylla (5)
M. indica (7)
Evolitrine 12 M. triphylla (5)
M. indica (7)
Pteleine 13 M. triphylia (5)
Skimmianine 14 M. triphylla (4)
M. sessiliflora (6)
M. triphylla (5)
M. triphylla (2)
M. leratii (8)
Kokusaginine 5 M. triphylla (4)
A M. sessiliflora (6)
M. triphyllia (5)
Melicopidine 16 M. Jeratii (8)
Xanthevodine 17 M. Jeratii (8)
Trimethoxy-1,2,3 18 M. Jeratii (8)
methyl-10 acridanone
-9 ,

Sesquiterpenes:

Melicophyllone-A 18 M. triphylla (5)
Melicophyllone-B 20 M. triphylla (5)
Melicophyllone-C 21 M. triphylla (5)
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R,
1l OMe
2 OMe
3  OMe
4 Ofle
5 OMe
& OMe
7 OMe
8 OMe
9 OMe
10 OMe

OMe
OMe
OMe
OMe
OMe
OMe
OMe

OMe

OMe
OH

H  OMe
OMe OMe
OMe OMe

-0CH,0-

~0CH 0~

-0CH,0-

H  OMe

H ~ OMe

H  Oife
OMe OMe

OMe

Oite

Oile
OMe

Ofle

Rse R-
—OCHQO—
-0CH,0-
-0CH,0-
-0CH,0-
OMe OMe
-0CH ;0-
-0CH 0~
OMe OH
OMe OH
-0CH 0~

Bl— % {pL e B 5 2 Flavonordstb s
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R\ R R
11 H H H
12 H OCHs H
13 OCH 5 H H
14 H OMe OMe
15 oMe OMe H

16 R, =Me Rs =OMe R; +R4 =-0CH20-
17 R]_ =H Rs =0Me R3 +R4’="OCH20"
18 R, =Me Rs =Rq =OMe

B= $@#pLpiEEs bl shad
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19 H H
20 OH H
21 -0  pB-OH

Bz $isfm Ll Es sk kil

A~ BULBEEBRS > 55

— R LB ¥ SR R K R

 HERRLLEGELRELI LR, AR D
#, BERTUATHERSK, SRATHEMHTRLAR,
T A T B AR XA R W, BISCRT R, &%
Rty Ak partition, AR &, BIER S, K I BENTST-

001 o
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By B Z B LBHE (M. triphylla)$usg¥ I014.5kg

AEBTA
T BF (MeOH ) SB5K
L
F A AR L2 Ba
£45°CVA_F‘}§UE§
-4
¥ &z :k4h

vA CHC15 /H:0 partition

WV

r 1
H,0 Extract CHCls Extract (300g), MTST-001

BE LB IR i de XRIAAR

= MTST-001= 4= B & #

ﬁ%MTST—OOl(3009)%§$§CH613 qf,'ﬁaZEézl.Zkg silica
gel 60%& CHC1; packingX glass column(8cmX 60cm) .,
&ﬂ”ﬁ*]——ﬁﬂ&é{iﬁ]CHCIs,ﬁ(‘o'Q—ﬁ-}ﬂMeOH—CH073(1:99),.MeOH—
CHCls (2:98), MeOH-CHCl; (5:95), MeOH-CHC13 (10:90),
MéOH-—CHCIs (20:80), MeOH-CHCI 3 (50:50), FaMeOH o Fik
£ 7500, B 3501, 962 B BB M L, IANOH-CHCT 5
(5:95), MeOH-CHCI3 (10:90) bﬁaMeOH—CHC73 (20:80) & A&
M, ARk EEFERE, BREE—L, REAREGE
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=t Xxfractione AP AR FTH KR ERMS,BAZ

skimmianine o
= MIST-004:2 4 B & #

AENTST-004(50.39) (1 MTST-0014 /& B 2. CHCT 5 3 3%
fFX )& acetone-CHCI 4 (1:99), ##vh660g silica gel
60% acetone—CHCI§ (1:99)packingX column(6cmX 62cm)
¥ o & 3 #| B acetone-CHC1s (1:99), acetone-CHCIs (5:
95), acetone-CHC1; (10:90), acetone-CHCI, (20:80),
acetone-CHCl3 (50:50)%aacetone o sk 4 4% , Fvhacetone-
CHC15 (2:98), acetone-CHCls; (5:95)%an-hexane-EtOAc(
2:8) B MK, BHBERKL, AREREL 4, £H+

= 4Bl fractiono

(DMelisimpliny #h (b B2 4 14

MTST-037 [y MTST-0044% /& /& ¥7 L acetone-CHC1; (10: .
90)RABL], BRERGH, WATEASREG, KT
HAELE, AREER(10), BEB232-234C , LB FAT
2t o WANOH nni10g):259(4.48), 276(4.42),
350(4.55) o IR naxcm-1:3400, 2980, 2820, 1660, 1590,
1550, 1470, 1450, 1360, 1330,1300, 1260, 1220, 1170,
1150, 1120, 1090, 1040, 1030, 990, 970, 920, 870,
810, 780, 7300 EINS 75ev, m/z:, 372(M*,100%), 357(
52), 354(12), 353(24), 343(7), 329(11), 325(7), 314(
8), 186(10), 181(8), 172(9), 162(10), 153(8), 149(
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16), 142(16), 133(7), 128(6), 121(6) o Ly wwr(encis )
5 : 3.87, 3.93, 3.96(9H, 3s, 3,6,7-0CHs ), 6.09(2H,
s, 3',4'-0CH,0-), 6.51(H, s, H-8), 6.96(1H, d, J=8.2
Hz, H-5"), 7.61(1H, d, J=1.6Hz, H-2'), 7.70(1H, dd,
J=1.8Hz, 8.2Hz, H-6'), 12.59(1H, s, 5'-0H) o 13¢ wmRr(
cDC1s )& : 179.4(s, C-4), 159.3(s, C-9), 155.7(s, C-
'7), 153.2(s, C-5), 152.7(s, €-2), 150.3(s, C-4'),
148.4(s, €-3'), 139.3(s, C-3), 132.7(s, C-6), 124.5(
s, C-1'), 124.0(d, C-6'), 108.8(d, C-2',5"), 106.9(
s, C-10), 102.0(t, 3’,4’-0CH0-), 90.6(d, C-8), 61.1
(q, 6-0CHs ), 60.4(q, 3-0CHs ), 56.5(q, 7-0CHs ) o

PUMTST-014.2 4% & & #i

HMTST-014(559) [ 9 MTST_7001"‘;’§_@3"% #r X MeOH : CHCI 3
(10:90) 3 @2 %A actone-n-hexane(3.5:6.5), At
vA70092 silica gel 60A& acetone-n-hexane(3.5:6.5)
packingZ column(6cmX 64cm) , # 7 KK acetone-n-
hexane(3.5:6.5), acetone-n-hexane(5:5), acetone-n-
hexane(7:3), acetonefaMeOH o W& % 4 , & vLacetone-n-

hexane(1:1)#aacetone-n-hexane(6:4) B A W%, B4
g, HAmEkERLE—£, 2T @fractiono

‘(1)}4,-‘-Methoxy—2—qu1‘ nolone (gg)z.ﬂ {b;ﬁyﬁﬁt

L NTST-052[@y MTST-014% & R # % acetone-n-hexane(7:
IR BZJERBEGR AT ETLEREE, AT 84
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R A B gL %, "B GESRER (26), 28 H230
~233C, BBAATIRERY o WA "% nn(10ge ):227
(3.45), 258(0.63), 267(0.84), 276(0.82), 317(0.72),
330(0.58) o IRy K8Fcm-1:3000, 2850, 1680, 1640, 1610,
1500, 1450, 1430, 1395, 1360, 1260, 1240,1200, 1160,
1120, 1040, 990, 970, 880, 830, 770, 760, 640, 620,
5000 EINS 75ev, m/z: 175(M*,100%), 174(23), 147(6),
146(11), 145(7), 144(5), 133(16), 132(26), 119(9),
118(16),117(28), 104(8), 90(12),77(15) o 10 NMR(CDCT,
+ CD20D) & :3.97(3H, s, 4-0CHs ), 6.00(1H, s, H-3),
7.23(1H, ddd, H-6), 7.36(1H, dd, J=1.0, 8.2Hz, H-8),
7.55(1H, ddd, H-7), 7.92(1H, dd,J=1.4, 8.2Hz, H-5) o
13¢ wmr(cpCls + CDs0D) & :166.4( s, C-4), 165.8(s, C-
2),138.4(s, €-9), 131.8(d, C-7),123.2(d, C-5), 122.9
(d, C-6), 116.2(d, C-8), 116.0( s, C-10), 95.7(d, C-
3), 56.2(q, 4-0CHs ) o

FAMTST-007-ML > 4 JB J& 7

FMTST-007 (W NTST-0014 R B # 2 CHCT 5 32 3% 182 )RR
HRBGGGRERE R LR BNTST-007-HL o 3§ HTST-007-
ML(2.45g) #*# acetone-n-hexane(3:7), #iivAi1859 %
silica gel 60& acetone-n-hexane(3:7)packingZ cloumn(
3.4cmX 44cm) ¥. , 3% # ﬁ'],&,acetone—n--hexane(3:7) , acet-
one-n-hexane(6:4),acetonefaMeOH o x}kf—{#; ;-ﬁ—'y)(aicé"tohe—
n-hexa_ne(3:7)7?aacetone—n—hexane(6:4)@7,% H &, o
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Hanig, M, KEAE—£, XA =T —1f@fractione
(1)4—Methoxy—1—methy1—2?quinolone2ﬂ{E;ﬁ;4§=ﬁ

MTST—149[(47MTST-0077F£§@#ﬁ-‘(acetone—n—hexane(&
IRABZJEARRESR, PAETKRASTAR, AL
 BEG, AETLEARFERAERLER, RGESRER(Z])
B B00-91T, BHAATLhERE o v A" nn(log
e ):227(3.45), 260(0.58), 270(0.83), 280(0.83), 321
(0.72), 330(0.57) o IR[)££: cm-1:, 1640, 1610, 1570,
1500, 1460, 1440, 1420, 1370, 1340, 1260, 1240,1190,
1140, 1120, 1060, 1040,980, 940, 830, 770, 750, 720,
680 o EINS 75ev, m/z:190(M*+H)(15), 189(M*,100%), 179
(41), 158(7), 149(1), 146(16), 132(16), 111(10), 97(
15), 95(10), 91(9), 85(16), 83(12), 81(11), 77(17),
71(24), 69(18) o 1H NMR(CDCls ) & :3.64(3H, s, N-CHs),
3.92(3H, s, 4-0CH;), 6.01(1H, s, H-3), 7.20(1H, ddd,
H-6), 7.31(1H, dd, J=8.0Hz, H-8), 7.56(1H, ddd, H-7
), 7.94(1H, dd, J=1.6, 8.0Hz, H-5) o 13¢ WMR(DCT3) 5 :
164.5(s, C-4), 163.3(s, C-2), 140.3(s, C-9), 131.7(
d, c-7), 123.8(d, C-5), 122.2(d, C-6), 117.0(s, C-10
'), 114.5(d, C-8), 96.9(d, C-3), 56.1(q, 4-0CHs ),
29.3(q, N-CHz ) o

FMTST-033 = 4 B B #7

4% MTST-033(3.5g)[d1 MTST-004%: R R #i X acetone-
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CHCT3 (1:99)3 7% 14 X & # n-hexane-Et0Ac(8:2), Ha# VA
1809 silica gel 6042 n-hexane-EtOAc(8:2)packing %
column(30cmX 40cm) o 4% # %| & n-hexane-Et0Ac(8:2) ,n-
hexane—EtOAcb(6:4), EtO0Ac, acetonefaMeOH o ¥k £ # , H vA
n-hexane-Et0Ac(7:3),n-hexane-Et0Ac(6:4)%aEtOAc-acet-
one(9:1)&AME, BHBHKKL, MMEREA—%2, &£
:ﬁ‘;+1{§]fréct7'ono

(1)Phellopteriny #fi {5 Hitd 4

WTST-068[ 'ty NTST-0334% /g /& ¥ % n-hexane-Et0Ac (6 :4)
RABIJECRBEGES, WwANTEH, FEKEG, KT &
M A B tEd, BEREER (2988 A79-81T, ¥ 8w
FTru#i® o w0 on(10ge ):222(1.76),240¢0.97),
248(0.95), 268(1.21), 311(0.82) o IRy KBF cp-1: 2980,
2920, 2850, 1740, 1610,1595, 1480, 1430, 1385, 1360,
1340, 1300, 1220, 1200, 1170,1150, 1090, 1070, 1040,
1000, 960, 940, 890, 860, 820, 800, 750, 730, 710
CINS m/z:301(W*+H)(100%), 261(20), 245(8), 233(90),
232(W*+CsHe )(100), 217(18),203(7), 189(5), 161(2),
89(1), 69(CsHs*)(0.5) o 1y mMR(DCT, )5 : 1.71, 1.74¢
6H, 2s, two vinyl CHs ),4.18(3H, s, 4-0CHs ), 4.85(
2H, d, J=7.2Hz, OCH,-CH=CR, ), 5.61(1H, broad t, J=
7.2Hz, OCH,-CH=CR:), 6.29(1H, d, J=9.8Hz, H-3), 7.00
(1H, d, J=2.4Hz, H-6), 7.66(1H, d, J=2.2Hz, H-7),
8.13(1H, d, J=9.8Hz, H-4)o 13¢ WMR(CDCI, )& :162.1(
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s, C-2), 152.3, 146.5, 145.8, 128.2, 115.7, 113.4,
108.7( seven qﬁaternary carbons ), 141.0, 140.8,
121.0, 114.0, 106.1(five vinyl carbons), 61.5(5-0Ne
), 26.2, 18.4(two methyl groups)o.

@)MeTicophyTTone-A 2 {b B4

MTST-071(® HTST-033% /& /& # 2 EtOACH % B %) gg‘s_-;;a;;
BEEE, mATHE, AE&ELEYG, ATHEALR, Rad
& (19) 7k 8 & 188-1907TC , BEFATIREET o UVA
"eOH im(1og € ):214(1.1), 290(2.8) o IRy kox cm-':2980,
2920, 1770, 1695, 1600, 1450,1410, 1385, 1345, 1300,
1280, 1140, 1100, 1025, 1000, 970, 950, 925, 880,
750 0 EINS 75ev, M/E:246(M*, 100%), 204(69), 190(11),
136(9) o 1 NMR(CDC15 )& :1.05(3H4, d, J=6.4Hz, 10-Me
), two pairs long-rarge coupled[C(4)-Me/H(1); c(11)-
Wes/H(7)], 1.77(3H, d, J=2.0Hz, 4-MWe), 1.91(3H, d, J=
1.8Hz, 11-Me), 2.49(1H, m, H-1), 5.16(1H, m, H-7)o
13¢ wMR(CDC1s )& : 207.4(C-3), 174.2(C-12), 160.1,
156.7, 141.7, 128.3( four gquaternary olefinic
carbons, C-4,5,6,7), 41.7, 34.3( ¢c-2,8,9), 82.4,
48.3, 36.9( C-1,7,10), 22.2, 13.2, 12.1(4-Me, 10-We,
11-Me) o
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2 BUNELERAZIERR
mEEl
—EEFRHGESTE
OF Y A
i\ﬁ%ﬁfrHZE&&&af:
(a) \FA A7 3% bm .

A-549(Lung Adenocarcinoma),vARPHI 1640(GIBCO)

Bl i X, Ih10% REF £ iE, 2mM glutamine,
1mM Sodium pyruvateZ 50mM Mercaptoethanol o

(b) NH 15 72 ta e,

HT-29, vkaepha MEM(GIBCO)E 3% %% , #hiw10% A6
F S if o

(c)NF 3% sa e (KB)
VADMEM(GIBCO) Byt % & , ShAo I0ZRE H i ©
(d) 4 £ 2 tm o
P-388,vAFisger’s mediumig%,%ﬁalozﬂé%m;ﬁ— .
QMITH M7 %
H 6T AT NARIBRB 20, 1(FELFTRIAR
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K 550,5,0.5uq/nl=4 3R EETA %), B1E
AN 180y Tsam (100~ 2500018 %afk), ¥ 3eis 4
2~10R # , WHia g vAPBSH =k , BAEILE A NTT
25 wl(2mg/ml), ¥ FH AW E H3I7C, 5500, ¥4
FFRELNES, HELImN DNSOKBESE LI o #
}ﬂmultiscan readerif B ik & 540nmZ. B 2 E, #H AL
EDgg o
QIEIFTHEZTFHR
Fu& Crude ExtractZ FD< 20y g/ml, BB H X

(active)

& Pure compoundZE‘Dé 4pu9/ml, B4R B H X

(active)
VALZRFEEZBENIZ LR o
D& ZE# : BEAHSV-1 Kos strain, HSV-2 196 strain
(8% GATCC)R VAL Z M BB R 5 3 5% 4k o
Q¥ A fmMthk : Vero cell, BHK cell o

Qtam F 45 47 (Cytotoxicity Assay)

5 8L B8y VeroZ BHK cell (1000 cell/well) it
BREEIES S (10u 1/wel1)iREH, —AitiN067
A m k, 720N o EXTT(50mg/well), % ba s fh
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BEEENTTRALE N R K50nE — K E, ¥ im
W B ITCKRAELDEH, TELISA Reader(multiscan,
Flow) KB 00 45, 89 3 AL, 3t FH 1D 50 ©

QI mFFHEITH

Vero, BHK cellvipolybrene & IZ 4% i L HSV-1K HSV-2
(m.0.i=0.01), FI7CHAELI&, REFAHL oL
FoRSHABFRAREAI BN, 10y T ERIGLSE
mt, mBERSAENANIGLEER T o BRPES
A FHFAE, ANXTTEDNSR B4 8, FVAELISA
eraderif & 450nmR]0D4E o

EDs,(50% Protection in infeeted cells):
: i%%%'ﬁ&q%ﬁ%%éé%’%ﬁﬂéé@004&50%&"}1?35
ER MBS HAIEAHODE o
=(ODT)vfrus_(ODC)virus

(00c) -(0Dc)
mock virus

ED

(007) i pys R BRAS AL REL R @A 00E

(00c) P kA ER R 0DME o

virus

(0Dc) A BEAS N AR LR ER R R0

44 o

mock

Therapeutic Index=IC50/E650
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=EHhERIER

Bl selicope Lriphylls) HHREH RS LA A SRS TN

ED,, (u_g/ml)

HSV-2

KB P-388 A-549 HT-29 HSV-1

3,5,8-Trimethoxy-6,7: v

3',4'-dimethylenedioxy >40 >40 >40 >40 >100 >100

flavone |
Kokusaginine 3.96  >40 >40 >40 30 >100
Skimianine >40 >40 >40 >40 >100 >100
Haplopine >40 >40 >40 >40 30 8.6
Melisimplexin >40 6.42 >40 >40 >100  >100
Meli_cophyllin >40 >40 >40- >40 >1~OO - >100.
Umbelliferone 8.42 3.72 >40 >40 >100  >100.
3,5-Dihydroxy-6,7,8- :

trimethoxy-3',4'-methy  >40 >40 >40 >40 >100  >100

lenedioxyflavone ' _
5,7,4'-Trihydroxy-3,6,8,3'- >40  >40  >40  >40  >100  >100

tetramethoxyflavone v
4'-Hydroxy-3,5,7,3'-Tetra >40Q 2.86  >40 >40 >100 >100

methoxyflavone
Meliternin >40 >40 >40 >40 >1000 >100
3,5,7,8,3',4'-Hexamethoxy >40 >40 >40 >40 >100 >100
- flavone '
-4-Methoxy-2-quinolone  >40  >40-  >40  >40 >100  >100
4-Methoxy-t-methyl-2-quinolone ~ >40  4.38  4.26  >40 >100  >100
Phellopterin >40 >40 >40 >40 >100  >100
Melicophylione-A >40 >40 >40 >40 >100 >100
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& THE Chitin) B XEEBECEGMEEER 24 LHE
Brs L HETERERNEREMNESS S8R > AHEEE
UEHBEM BB EEECER NS B RS HE > BER
HYBENEABRRRREARE Wl RAiESANESENE s S
ETHE BEREREEEM S AR BUBRENE B S
B MBHEREIG %BEREEREMBEEY > MO0IN HCl ZEE » Hi
IN NaOH i #8Kk f8 » S LI0.1% - REMME O E T 2613 7 B4 = H 50
NERIMOOKREEK - HILBHRBEABINES 60 %EE R 40
% Z Wil %] %] 1% %, (N-acetyl-glucosamine) 2 £ B 5 588 » R B R B FEM
FETHEREKZEE - KM OHREREERERSBESIRERE %
FLHE - BB REE T REEFRE N5l MU ER 7Tem » B 0.1-0.2mm
ZEZABEETHYHEE o BY L8 E 550 + 50g 2 Wilstar & &L 77 2%
B BB ER YR & 4T 2 K Full thickness) Tk YBEE
R 25 X25em2 0 BREBREMEESLIME  FRABEBESHBENBI0C
m%ﬁgm%Z%ﬁ¢ﬁ§ﬁ§E%DZ@E%%’%%@%%E%%E
BEZEABOKEBR RIFLERE 2 REEKREE 0.2 X 0.3cm2 » TIBEEY

— 289 —



fi 2 BB H A 2.4 X 2.5cm? > TEMBTHECTEERBEEER -

Abstract

Artificial skin dressing made of chitin originated-from crab shell
has been successfully performed as a wound healing enhancer in
surgical and burn healing purposes. However, chitin produced from
fungi for the same prupose is so far not reported. The original design
of the present project is aimed to isolate chitin containing portion of
medicinal fungi from mycelial pellet of liquid culture, but the property
of these product falled to produce a rigid membrane. In alternation,
an extracted waste product from manufacturing of Ganoderma
tsugae was employed as materials of the membrane.

The residue of fruiting body of G. tsugae previously extracted
with hot water was further treated with 95% EtOH, 0.1N HCl, 1N
NaOH at 85°C, and 0.1% sodium hypochlorate to remove undesirable
component especially the protein and pigment. Chemical analysis
revealed that the treated residue was a compolymer of glucose(app.
60%) and N-écetyl-glucosanﬁne(app. 40%) with filamentous structure
in mycelial form under optical and scanning eletronic microspcopy. The
white powder of the treated residue was then woven into thin, porous
sheet of 7.0 cm in diameter and 0.1-0.2 mm in thickness by filtration
and 1yophyhzat10n Wilstar rats with body welght of 550+50g were

'used for animal test by disecting 2.5 x2.5 cm? skin in full thickness for
each side on the back of the rats. Control of the experiment was
‘performed by covering cotton gauge to the wound on the left side and
on the right side chitinous sheet of G. tsugae was applied in same
manner. The area of contractions were observed through a period of 4

weeks and the wound area was constracted to 0.2x0.3 cm? on the right
side of the back when the control side was 2.4 x2.5 cm” on the 28th day.
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The woud healing effect between the chitin sheet from crab and fungus
‘was not significant. '

—C HIE

T FRRE T H(Chitin) /T 1E 2% A1 A& 2 4 & Prudden® (1970) Frae
B o i) B AERE T IREIE LRSS SR R EREREY fEE Bt
B4 It — 53 % Poly-N-acetyl-glucosamine H1 b2 46 T8 > (L2848 5D o

Ekéﬁqﬂiﬁ;TEZ@El‘ﬁﬁ%E%‘z" ,

1. FEE SN EHE o 20 BB SRR S PR E 210-70 O
2. HREC AR HEEEYEZ11-42 %

W, WEEMAEMEYELE & T BRI 2 K,
RESERCEE.

_ HET# THBERRIFR B RS SR ORRRE s, I8 ERIEREY
B THBRRZAE, FRAGREN 2B E Y EEE LY 2E | BIEEL
REERA T H WG A Zemlt— R F4 T EERmRE TRRSE 5L
AT BRI B AT E B H A — K Bk 5 LT (Beschitin W, EIZFM_F}LﬁJUHi
ANEHERER R ERZBEE S NBREE L2 #r®

M H S AR R 2 T E X AR B AW S0, AW Se Rl A B

CFET B HABERETY NERREAEIEE A THEZAE  may)

THREBSERS fﬁﬁ@%ﬁ%%i%iﬂﬁ“%%ﬁ%}ﬁﬁﬂﬁﬁ/)ﬁﬁﬁh fiféféﬂ;% HMUER
FERTRMIRRGGTIERR LB ER -
AR MUBR S BEAMEZEES . ‘
L BT AHEREAZEN BEREMYEEERS 2 HLEE0
BRI AR E
3. BEEHME SR THCBEREAISHN L ER BB L ERER R F
B —TE B F .
4 BZHNGRBY FABEKCEE, Wit TELOBREES TUEBE
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5. B TR TSN A% T AR B R BAREE.

HEF DL TR o

Z MR

()M

e EEERREIRE=R #4388 B A B Ganoderma

tsugae 7 TH# » BISETRHKEIREERA 10 mmZ ZRY 10 2T

B A1,000 W {EA BEME BITUTOER '
(OB B0 | | \

1. ¥R AR

2. Bl950p ZEE S48 /NEF

3. iByE Y I 40°C JREZ

4. X 1N NaOH 85°C [&¥E 24 /N

5. BEEURE DA/ E RS BEYE

6. 210.19% R BB FE H

7. AREARE THATELE ZHEET

8. EEH10-50 pm Z B MRS KR BERBREBRE S REE

9, B4 '

REEIRE TRIEIRACBIEE & B Hsg BE RERD LER

RS EREEETUT I RENHE o

(Z) EESZALESAT

1. SRS

Rk 2 T12.0g FB RN PR N0 2g » FELILmL 212N, HCL
F B T ARG » KRR R BER L T A B HCIR AT RIEITTLC
SR BRI Z B RIETGCAT « TLCZ A iREFA '
10cmE & TLCHE - BEBEE £ T /K B4 45 2mlf L Ethyl acetate :
Isoproanl : H20 =1:1:3f& 443 5 LANaphtharesorcinol JElson-
Morgen2 G 26 » GCRILIFEMEE (80mx0.22mm,
60QC2/EP10,SGE, Australia) BB - & A LB £250C, BB
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120°C-240°C, 3°C/min. DIHe A EEE R84 - N2AWF R A (SRS A
FID. TLCR GC#LlGlucose, Galactose, Mannose }; N-acetyl-
glucosaminefdt % fh i 2 18 #E i, o

2. ‘a‘%;{é%&ﬁﬁﬁ“s’
EI LSS FE) 0.2g 110. 1M PBS B E vA TG 5 s I8 129 43 Bl
ALK e

A. a-Amylase

B. Cellulase

C. B-glucosidase

D. Chitinase

E. ZHBECHEMER)
Bl B R R B BB B IR FE24-72/ R » ITLCA A E Ak
YIS EE e -

3. ERESRIY
L,U:Fﬁﬁizz%}Tﬁ%7¥ﬂ§L1Ne1sonJ:té7£zﬂJ%§E%2§ HESE I
LBovine albumin {5883 ST 947 o

(I9) W > B

LT (D) BRBZERES  fOBSEIEE % b Hitachi S-24001%
MR EFEMSRTEERES -

() BEZBYRE2 |
EIERBM=E AKX - EBL500250g> Wilstar K5, - BE > 3L
Pentabaritol i Bi¥IMBE - LIESIEWHREE » FULRETOEE R
B o EATEARIREERETAS U ERERE 1 m BYREEEE
B (Full thickness) X/ 5% - BRI KR @RS 2.5 x 2.5 am?. FE%
i (5 AR BT R 2 BRI A %3.0x3.0 e, 2 545 LI LB 1]
BRI DTHAEE - AFEONBLRGNEREAY B BB
B EME #(Beschitin W, H &2z TIHIIGAELEEER) - BE
BB LEEB SRR YIRERIE o BRI E  RE
BT 0 WARBR0°C. EEEE—
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F A B (Ganoderma tsuage) TR B IEKEIR 2 BE DUTIE
(Z) 2B/ TEIMEGIEE - BRTFTERC R G EE8am, BEO0.6-
07cmz ERHE - EERAEAFZESIERERNILURR, TRERS
242 am, EARFFELIS mEREEHRBZE (H=)

(—) BEEBEZCBHERST !
1. B A AL
SEEHEEBK RS KB UTLCAZ SR IBE =R EN - SNETERE
Bk 4> B Glucose f:. N-acetylglucosaminefi#l Kk o MARBZELZKBYLL .
GCAWZERMBEA » INERE S WA KA EREEES U H AR .
o KREifcBE  HARCHFE560.15 13985

2. BEREZSWER

RAREEAEFESTLCHE SRR ER S EELERNE - BnER
B-glucosidasel;{&dﬂﬁnasé@%ﬁﬁﬁ%ﬁﬂ(%jﬁﬁﬁjE%ﬁ}ﬂﬂ%glucose LAIEN-
acetylglucosamine ° Jtt— %% LAV 88 Al BE & AR Bk 3 2 i B-form i glucan
AR chitinfiig BK ©

IEHESEAEER

HNelson b B EEHES B SREETESHELATFTEERERIR
SaRERAEEERIE  BESAEBSN R A3.46% £ N-acetylglucosamine
CERE -

(Z) BZEBECBEMEE
M RRERES LRHAEFENSEERCERIE L - FEEAZBET
Rl % b E TR ST oA s A g S EE - HARKD
#0.1-0.3 pm.

(=) SEBCEAR

KEIBRZEERERZ » AR SOGRE sl b AN ﬁ&ki@%&% &
%mﬁﬁﬁ&%TEEE(Beschmnw HAZ T/ IR GHEEER), B8
HEORERY » EERNE/ - ETRZEERB P REEBEZBRAIIIR
{%DZﬁA%@@%Zx&%ﬁﬁéﬁiEZK%%T’EE}L%E&  RERANE  EETE
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% o KERRBREHESY FERYE » B 9 an 2 BOHR0 KNSR

WRHEFHNEE (B) - BYRBETEFLRACZRMEF -

Mg~ 595
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BEi)  {EA0 LA 2 B8 Beschitin W 72508} ~ #5202 5 s BT R 2
=2

1. BRI 2 PovE BRS04 F F E AR 2 BBk » vkt
RSB o

2EBRFMECETESBEIEEETR - £10%-70% » BES (
40% ) FEM °

SEHEBEESEM -

4 TSI EOALL -

5. Bl BEME

ERECETAEERR |

LS BRI R T ERRR » TSRS B AL SR B
RELBBEBRBIEE - WEBN L ERR R8RS

2LETTREAHANMBSESBHAATEE - HERERBARANTEZE
FREIRIS BIAR 2 MRS - RSB BT -

3. BT HER A0 ETEIN - LEH60%ZB-glucan » HEELBE
FEPRRETETABMEZIEREEY RS HES B HERGEES
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LELE BB ARSI 2 EEETARERS ZHBY - RETHA ST
B-glucan » IRk E (LA ~ EHIERBERTT IR ©

2 E— S MABRLEE - BEERKS (1:10) -

SAESEHETRABEEERZEE -

4 BT B % T B R B-glucan, i AT LA BE B HE - MAERER

WE o fEERAETSHE -

G

!

AFZEFI FRYEY (Ganoderma tsugae ) FEECRNERT BERHE
&R LS E AT EAMEEE - MR AR A TR WK EAIGE
Mokt o FEFISE > BhYRE P ETREEEE K E IR RERR AW HEER ETHZ
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TR AT ZE LI B AR E AR R A — A28 o« XBUEAHTSE EaiEr
Bl RE BB BRI EA L EERAES T HINEE - BRRIRAE -
TR B S B SR - T R B R EEE A LA E - BREEA
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Fig.1 Full-thickness disecting of rat skin for dressing of Ganoderma

membrane.
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Fig. 2 The raw material and product of Ganoderma membrane
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Sample- 1 Sample-2 Mannose Galactose Glucose

Fig. 3 Thin layer chromatogram of 6N HC] hgdrolgsate of membrane

made from Ganoderma(sample-1 & sample-2) developed by ethyl
acetate: isopropyl alcohol:H20(1:1:3) and visualized by spraying
'naphtharesorcinol reagent and heating under 1000C for 3 minutes

=- ﬁz%ﬁ WONEEFE /K EFEY) (sample-1 K sample-2)
7] BB L(NaphtharesorcinolsABI £ 2 > %8t F 47 H -
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Sample-1  Sample-2  N-ascetyl Glucosamine
glucosamine

Fig. 4 Thin layer chromatogram of 6N HC1 hydrolysate of membrane
made from Génoderma(sample—1 & sample-2) developed by ethyl
acetate: isopropy! alcohol:H20¢1:1:3) and visualized by spraying
Elsan-Morgen reagent and heating under 1009C for 3 minutes,

By ~ EZHBLONER A EEY (sample-1 & sample-2) EARYE 3L
Al B8 LIElson-Morgen 37| 2 > #/E /8 5478 -
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Gluccse
. N-Acetylglucosamine
4
| | 1 _1 1 ] 1
5 10 15 20 25 0 H
"RETENTION TIME (min)
Fig.5 Gas chromatogram of acetaladitol from acid hydrolysate of

Ganoderma membrane.
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Fig.6 Thin layer chromatograms of enzymatic hydrolysates from
Ganoderma membrane.

Q

N BTHEKLINREBERAEER EEQESE

— 305 —




o WP HONY HAIFIFGR Y
(&) + ToRHEEO20 Bt 0 L BEREH QL (IR - BV
RS AR R R EE T
‘onpoad [euy ayj (D)purjusurieai sureNe ye (g)
‘syusunredwod pajernueld 1930 pue sazodsorpiseq .
jo aouasaxd ay) smoys’ervieIN (V) sjuaunean
jo 28e)s JuaIajjIpSuLIp SURIqUISWL YULIIPOUDD)

jo Adodsosdtur uoxpsye Sutuueds /81y

— 306 —



81

™

H b As S $e e : __."’ ._.. 8.2
Fig.8-1 & 8-2 The wound healing effect on rat disected skin on 7th day (Fig.8-1) and 14 th
day(Fig. 8-2); the left side of the rat was covered with ordinary gauge and the right

side with Ganoderma membrane .
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Fig.8-3 & 8-4 The wound healing effect on rat disected skin on 21th day (Fig.8-3) and 28 th
day (Fig.8-4); the left side of the rat was covered with ordinary gauge and the right

’

side with Ganoderma membrane . _
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Fig. 9 Normal skin regerated around the constructure of the wound
treated with Gnoderma membrane.
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Fig. 10 Constructure curve for the skin disected rats treated with gauge,

Beschitin W and Ganoderma membrane.
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Studies on the inhibitory effects of chinese herbs and their
isolated compounds on cholesterol biosynthesis

-

( .
BB R W
B K B2 B 4 1k B
W =

RBEEUTEENYATEERRORNEBERESR  FESHEE
# T » %5 A Pravastatin ~ DL-3,5- — ¥ # -3- i £ % B8 (DL-Mevalonate) %
Vero cells E RIVE BB PR R - HEERMEE T > pravastatin(l-10
w M BEENIME MM LR > TS B8P %E N0 A B ImM Mevalonate
(\, - H1 |] {i# Pravastatin 2 2 [ &l YE R » [ $% B8 7R Pravastatin #Jl #l Vero cells §
Mevalonate #J 4 & B {E B (de novo. synthesis) o 7F 5 358 b 88 25 By 4 i b 25 B2
BER D P BB - HNE (PEMEERY ) » Epicatechin-(4 B - 8)-
Epicatechin-(4 B8 - 8 )-Epicatechin - 1,2,3,6-Tetra-O-galloyl- 8 -D-glucose
(BEEH) > Astilbin (ZHHFH ) B 125 + 200 ~ 200 ~ 200 + 200 f%

W/ ZEFHEF > WA Mevalonate il A B & » B0 S M4 EMal/Em -
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Abstract

The methods for the analysis of specific inhibitors of
mevalonate biosynthesis were established by using Vero
cells, an animal cell line. The inhibition on the growth of
cultured animal cells by pravastatin was used as postive
control and the inhibition was overcome by the additioﬁ of
ImM mevalonate to the medium. The following three kinds
of substances were shown to have a strong inhibitory effect ¢
on mevalonate biosynthesis: .

1) Chinese herbs: Curcuma zedoaria Roscoe * Poncirus
trifoliata Raf..

2) tannins : Epicatechin-(43 — 8)-Epicatechin (4 8 — 8)-
Epicatechin (E.E.E.) ° 1,2,3,6-tetra-0galloy1-B-D—glucose.

3) flavonol: Astilbin.

BEAARELNFEBT ABFCHEBRY » Bk
% Wk s BE % ( Coronary artery heart disease). ¥k # R B AL
JE (Artheriosclerosis )’ ERS&EEIZEHREZ— o m ERE
A E R A K R OBE R TS kM ® S
( Hyperlipidemia )f» 8 Bk 2 & % % 2 M A T 48 49 48 B 4 75
oo A B R BRMEE(ZHRHE MM Tri-glyceride ” BB K
Phospholipids * # 8% Bl B& Cholesterol )& & W = %y ik & & &
STmBUERBEELEAET SERARIRTENRR.

— 312 —



AR, PR &SR BAE (Occlusion ) ° B AH fik ¥
RABZZRAABARASHENERSE  BRAZLARERUALE
T ° 1973% * Brown # GoldsteinZE % 7 LDL-pathway * #
HTIRE AT EZ 8L B (LDL receptors ) FAE K E B # &
RERH > EOBELEREHLEQ) -
RAFSERTHRI AR R TSR T R E
Wit A& & © Clofibrate # Gemfibrozil # MK T B &
B RFBR P R LMk BE B BE R A K o Cholestyramine #»
Colestipol #F R H I8 (resin )X HFEW > EM T AR L 4 %
B AR o A RREE (Nicotinic acid ) ° Bl ¥ 24 B & 4 1% % &
J& % & (Very-low-density-lipoprotein > VLDL ) # 4 > &
S L B AL T AR E BB & 4 (Low-density lipoprotein > LDL )
JEE B2 6 % ° Probucol € RV KEEBECZEARE G
(High density lipoprotein HDL) * MEEIBE R A EZ & A-]
(Apolipoprotein A-I) ° /A EPF 3R E 4y ‘1’_'120‘{75‘4?&4‘[ % R 7
A A GEE R o
AEABRNIEEBFREGT0%REH A S R%EA (de novo
bio-synthesis )E 4 - B A B M ERKX I AZRIEEBEL K
K ABEEERE o HAER1980%F K ° Brown #
Endo SARBEBRHAW T > BAA B8 # ( Lactone )’ # %
Compactin ( ML-236 )(2)(3)# Mevinolin ( Monacolin
k)(4)5) R HIEE BE ARG EERY — 338K 3. F4
XA # A (3-Hydroxy-3-methylglutaryl coenzyme A ff
HWHMG-CoA ) &R (Reductase) ® H £ & ¥ & 1 44 #5/
#1Pravastatin (CS-514)(6)# Simvastatin 4 4% & B 70 B & F &Y
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% o M B BT 89 BF % BT  Pravastatin (CS-514)7T 45 R34
M % HMG-CoA reductase i 47 # JE B BE 49 & s . 3 BLDL
receptors 8 M > BELFERY - B FELHABRALETotal
cholesterol % LDL-cholesterol T F . HDL-cholesterol £ 5
M Triglyceride™ {& > @ H # % Watanabe heritable
hyperlipidemic( WHHL) rabbit ( A% R 3 b % M B 85 o 52 4
X )x BRBBARAHER > FARRS EBREERHEE
BE . BBk B R AEBIEH ° Pravastatin X
FRMAE TTRMEHEEN A RBEASERER |
Mevalonate R EEE B AL RBEY » EZWHTHBE
béﬁféim*“‘ﬂﬂ’F?‘Ii?fﬁﬁ%%%ﬁl"Lﬁ&CE& W AR
fé‘F B (aceto-acetyl CoA thiolase )’ HMG-CoA & & B
( HMG-CoA synthase ) ° HMG-CoA £ R ® ( HMG-CoA
reductase ) ° B b B HARGEF X > T A & K R i B
W/ AR (7)(8) MATRHRAG Ymp LA AR &
YEh b R b B B R H Mevalonate & AR M B E 0 XK
WRAERERERAFRE . BRELBGTRE -

HOH R Tk
‘F?’éiﬁi%ﬁ{h“ﬂb%mﬁoi%“ﬁhl’ﬁ*ﬁf’%f“%ﬁﬁiﬂ
?Eﬁk”rﬁ’\?rﬁi &g -
s Flavonoids & & A G THEEER 4bf’ﬁﬂ‘ﬁ5ﬁ%‘i
/A"E%'*" K”‘%W%‘P'uﬂ‘*%%ﬁ?‘uﬁﬁ‘k%ﬁ
"“’Fﬁl‘ﬁiff{ ES &Y &
= « Xanthone derivatives & B /f d Ak % B #3% &0 -
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g
E -
1

ﬁgﬁéiﬁﬁéﬂé‘ﬁh%%ﬁ%%%%%ﬁﬁ%ﬁk%%ﬁﬁ%
%5

. Eagle's minmum essential medium ° Calf serum &

B Gibco &4 o

o

3
4.
5
6

~
—= N
N

. Benzylpenicillin * Streptomycin 8 & Sigma 2

. DL-Mevalonolactone # A Sigma 2 d -
Methylrosaniline chloride # B Sigma 2 4 o

. Trypsin # B Sigma 2 4 - |

. Pravastatin & = &R X €4 &% -

®mE

.- Dynatech MR 2000 Microplate Reader °
. 5% CO incubator ©

£ HBE R o

3R B E (Hemocytometer ) °

W N -

— B Ry

1. Eagle's x " &% 3% £ & ( Eagle's minimum essential
medium ) ° @ A 50 units /ml X £ & B & 4 ( Benzyl
penicillin) > 50 & g/ml é%’f%’('t?“(Streptomycin i 5 96 4 e iE
(Calf serum ) °

2. REH

## 0.5 % ( Methylrosaniline chloride ) * 0.85 % %

sl > 5 %6 F B ( Formamide ) > 50 %6 C & ( Ethanol ) °
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3 DL-3 5-=# % 3.7 % /& 8 ( DL-Mevalonate VA&
DL-3° §5-=# % .3-% & /X B R & ( DL-Mevalonolactone)
Moo 1M BAIS E60CRE 10 4T ° & °
=~ mERER ( Celi culture ) -

5 BT A A Vero cells BB ADFEMNGEBRFTBS BN &
Mtk FPEHRANSA SOk ERVELERER (5%CS-
MEM ) #9575 7 22 % & #& ( Flask ) 3% % #37C 5% CO
4 3% & ® (Incubator ) d > 7 4m B #k %Y R 3% & ( Subculture )
A 4% 4 4% 4 44 #m B %] % F BR (Trypsinization ) ° ¢
= v bR bR AR Vero cells A RWH AT &

BB PR RANARREREFEH100% DMSO
b mBEASL 1% DMSO HER MR ER > AT eA
3510 18 ta fa > #E A 96-well # # & ( Microplate ) gl
A ENEE BARBREAEOERABRESEZR
5@ AlESAARAER FHAS A 1IZEXFEE( 1M )
W30 5. #& X 3.7 KB X B (Mevalonate)® Sodium
acetate ’ WE @B AERRAELR -

W kRSN o

MMk A ARE1971F Armstrong %ﬁﬂ Koag e ﬁf’t
£18 well ¥A100 A 750 B BR & 7 & (PBS) ¥k > A ASOBLIT
Wt ik 0 204 RERER S AKRKB =R HAK
Microplate photometer # 3t % 540 & # K (mm ) B R A
e |
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T = & R

— > Vero cells #£96-well plate T * & B 624 :

#29% CS-MEM * A 10085t A% well ¥ > B R A4
EHARP2DERER  TREAARA TN EERE > &
BALREREBRYFHRET - MR RERERE L3
104 cells.” well ® |
— * Pravastatin # Vero cells % & 37 %] 2 & 9 # :

AF B 7 DMSOX Prvastatin #F % & 8 ta 5 £ £
(Absorbance 540 nm )M # & - & X T4 > Pravastatini
I ~10eMBE > FPABAHH By A Riita BB R
(Morphology)-E 8 & & > 5% — % & ° W pravastatin % 4 fw
ImM Mevalonate % #H RH LKLY $ E > BRmpy g
BlEWWBEHA AWM EEEK > Sodium acetate Bl F w &
Pravastatin # Vero cells # & & #] 4 H ( 1.2y-
= ST HVero cells A RZIBE

1. PEBERY © # Vero cells MAERXE>HAEFR
BEEMERHHMER > 2R RE R P E S A M
Mevalonate & ¥ @AM > B Rtals & R4l X 3 > 4 4 B
FHER WA\ BRAEKEEEDS S o I
ReHEmBYREEA G~ FWERE  BREAERE200 I
IR RAE( 540 nm ) LKA I ER (% 1—=3)-

2. TRBEHEAHN B EHHE
MOREERASEEGENH B O A E Bk
St Am 1mM Mevlonate # Vero cells £ k& & F £ o & X8

— 317 —



—

& > E.E.E. (flavan-3-ol #@ X trimer # & ) & 1,2,3,6-
Tetra-O-galloy-ﬁ -D-glucose(— # B E & 200U g/ml) A&
1mM Mevalonate i A BT 44 » £ B K E( 540nm ) #H 0.3 &
035 MER (&R 4)-
3 P EBHAS — R XM (Flavonids ) A X & K&
( Xanthones ) * | |
FlAitkiE Ll F ik B ERLERT & Astilbin(200 4
omDBl & A 048 2R > H 46 Bl X 3% Mevalonate/dm )\iﬁl
HoHmpsRERFAR  BEATHBARNHHKRE '“Tﬁ'é#?
W # %] Mevalonatef Vero cells ¥ # % & & R (de novo

synthesis )( & 5.6)°
)

ATRAAZGLBEARE > KMBEEABRTAEERR
WAL RER MGG EEESLSRNHHED  RBAS
K Mevalonate 89 = 18 & & 8 ¥ & 4% 49 (target) * EATF M
(in vitro) B¢ £ # B (8)(9) ° M A KB A G4 = Mo A 4 L
S% o REBALGEWHBEENE > B R s LRGN
mp P AR L RFLTH B HHANTEY (Pro-
drug) B X &N fa B 1R E AL 8T HE b o o S & fm B8 (cells-
free) BF % ¥ #l 2041 GRHHHIATRFRBEBEERAL
4a fi A BP 4 JE #E AL (inactive ) T ARG A9 EREE o Y ) N 2
B B O R TERAAMBE AT RN

EAEBARIEEREHHFBAEFT > 1977 ° Kuroda * Endo
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FACHERGBVREABA NI L RO REE R+
('lO)‘° i F B ¥ PravastatinF & E # B @ (Positive
control) >t # ¥ ¥ HMG-CoA Reductase % % H — HMG-
CoA X MMM > BT H HMG-CoAk 8 £ # # HMG-
CoA Reductase(Competition inhibition) ° ® & R 88 7 B¢ B
1~ HMG-CoA ¥ X % & PravastatinZ W 4l sa g £ B 5 >
2 DL-3,5-=— £ X 3.F %X X ® (DL-Mevalonate)#&
Pravastatin Bl B sz A & Pravastatin 7w A % = + v | B & fn
A TR BT E R B KE A K o Bk E A A
BAERHS MNTHREZRAEY ( Mevalonate Y# Pravastatin
A & k¥ H & T 4 > Prava-statin é‘J’E‘*T%@H% BY By &
M o Fl B¥ # Kumagai A % B& /R 4 B Pravastatin 385 % —
Compactin > A ABFAKE A bafls & R I #l(11) » % 4 7 8518 84
PRATEFRAGT > ABFREESERORA - RE(F
RERM)  EEE. 1,2,3,6-0-Tetra-O-galloyl- 8 -D-gluose
(¥ % M) > Astilbin (AKX M) > T £ Mevalonatetn A
R REHFNEREFBa B HER c BABEFETRS
- R HIEE RS RGEERS o R A SR 4 (in
vitro)#) € 46 AL IR B BF & A B & oA 4 4] WHHL rabbits (& Az
B ) B B IR R AL > 7 T4 B B R A o

I.Brown M.S., Goldstein J.L. (1984). How LDL receptors
influence cholesterol and atherosclerosis. Science
American. 251:25-60.
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Brown A.G., Samle T.C., et al. (1976). Crystal and
molecular structure of compactin, a new antifungal

metabolite from Penicillum brevicompacyum. J.
Chem.Soc. Perkin Trans. 1165-1170.

3.Endo A., Kuroda M. , Tsujita Y. (1976). ML-236A, ML-
2236B, ML-2236C new inhibitors of choelestero-

genesis produced by Penicillium citrinum. J. Antibiotics
29: 1346-1348. |

4 Alberts A. W.,Chen J. et al. (1980). Mevinolin , a -
“highly potent competitive inhibitor of
hydroxymethylglutaryl-coenzyme A reducatse and a

cholesterol-lowerung agent. Proc. Natl. Acad.Sci. U.S.A.
77:3957-3961.

P
7

5.Endo A.(1979). Monacolin K, a new.'hypvocholest’ero-
liemic agent produced by a Monascus species. J.
Anitbiotics 32:852-854.

6.Tsujita Y., Kuroda Y., et al. (1986). CS-514, a
competitive inhibitor of 3-hydroxy-3-methylglutaryl
coenzyme A reductase. Tissue-selective inhibition of -
sterol synthesis and hypolipidemic effect on various ()
animal species. Biochim . Biophys. Acta 877:50-60. ‘

7 Tomoda H., Kumagagi H., re al.(1987). F-244(1233A)
spemflcally inhibits 3- hydroxy 3-methylglutaryl
coenzyme A synthase. Biochim Biophys. Acta 922: 351
356.

8 Tomoda H., Kumagaai H., et al. (1988). F-244(1233A)
a specific inhibitor of 3-hydroxy-3-methylglutaryl
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coenzyme A synthase. Taxonomy of proudcing strain

fermentation, isolation and biological properties. J.
Antibiotics 41:247-249.

9. Tomoda H., Omura S., et al. (1989). Triacsins, acyl-

CoA synthetase inhibitors and F-244(1233A), a
hydroxymethyl glutaryl-CoA synthase inhibitor . In

Novel Microbial Products for Medicine and Agriculture

Ed., A.L. Demain et al., PP 171-177, Society for
Industrial Microbiology.

10.Kuroda M., Endo A. et al.(1977). Inhibition of in vitro

cholesterol synthe51s by fatty acids. Biochim. Biophys. _
Acta 486:70-81.

I'T.Kumagai H. Tomoda H. et al. (1989). Method of
search for mlcroblal inhibitors of mevalonate

biosynthesis using animal cells. The journal of
antibiotics:397-402.
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P Effects of various crude extracts of
Chinese herbs on the growth of Vero
cells with or without mevalonate.

Treatment Conc. Absorbance 540 nm
(ug/ml) None Mevalonate®
% | #H|0.05% EtOH 0.778 0.754
" 7Y 387 0.333 0.363
= i 108 0.526 0.543
Z H T 140 0.287 0.279
N T E 281 ND- - ND
oM T 105 D XD
2 g 134 0.363 0.386
¥ 2 186 ND ND
B £ 295 0.184 0.188
X B 100 XD XD
= 2 200 0.139 0.104
=1 4 200 0.466 0.437
G- 127 0.350 0.357
K EXKR 5 0.305 0.319
m 4 i 211 ND ND -
E M T 189 0.194 0.197
H = 140 ND XD -
= Jit 188 ND XD
it B 210 0.129 0.192
® = 161 0.314 0.284
#w F E 175 ND XD
A OB F 200 0.310 0.333
X E# E 120 0.103° - 0.097
= g 148 ND ND
E = 135 3D XD
~ =14 144 0.367 0.383
#. pI% 125 0.314 0.601
R 100 ND ND
| B an 100 ND ND
"N g 100 0.282 0.298
i - 200 0.429 0.630
Jil $ 7€ 154 0.446 0.452
ND : Not Detected .
®Variable Data 1nM




&= ~ Effects of various crude extracts of Chinese
herbs on the growth of Vero cells with or
without mevalonate.

Conc. Absorbance 540 nm
Treatment (xg/nl) None Mevalonate®

¥ B M |0.05% EtOH 0.703 0.728
5 B8 (#) 251 0.316 10.307
i & = 252 0.18  0.133
N & & 251 0.345  0.404
NI 250 0.295 0.301
#*H e % 249 0.335 0.338
% M % 250 R )
18 W #® 252 N D
® O K 250 0.302  0.327
NG & K 251 ND XD
AL A (%) 252 0.316 0.302
£ ¥ & 100 0.403 0.402
% OB o= 100 0.298  0.287
NOB & 5 ND . )
® O OA X 100 N XD
B T = 100 ND ND
B F 15 50 0.417 0.466
B & = 50 0.489 0.484
& % & 100 0.520  0.546

ND : Not Detected
 1mM
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&= ~Effects of various crude extracts of Chinese

herbs on the grthh of vero cells-with or
without mevalonate.

Conc. Absorbance 540 nm
Treatment
(xg/nl) None Mevalonate
% @ #H |0.05% EtOH 0.729 0.753
KA LAEER 108 0.396 0.437
WOtk & 112 XD ND
¥ % = 100 0.450 0.486
EXRE 7 125 0.347 0.385
i1 i} 216 ND . XD
= 7t 124 0.411 0.476
B T B 100 ND \D
AARLFTESR 126 0.396 0.390
% M 31 ND XD
AL ATERE 435 0.328 0.315
ERLmEE 37 ND XD
E & 44 ND XD
HEEwEE 36 0.350 0.362
W B K 328 ND D
7" B B 87 ND XD
A B E 84 ND - XD
-2 23 38 ND ND
i B 20 0.109 0.233
%= % -100 XD XD
' & = 84 ND XD
aO'm K 36 0.287 0.235
JH = 205 XD \D
B B 89 ND ND

ND : Not Detected

*1oM

— 324 —




4w ~Effects of various tannins on the growth of Vero

cells with or without mevalonate

1) Caffeoylquinate

 Conpound »Copc’. 4 Absorbance 540 am —
o (ug/ml) None Mevalonate
Control 1% M0 | 0873 0.815
Chlorogenic acid 200 ND XD
- Methy!l chlorogenate , 200 XD hi)]
3,5 Di-0O-caffeoylquinic acid 200 0.257 0.319
Methyl 3,5-di-O-caffeoyiquinate 200 ND XD
3,4 Di~0-caffeoylquinic acid 200 0.166 0.185
Methyl 3,4-di-O-caffeoylquinate 200 XD XD

ND : Not detéqtgd
“1uM
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%% . Effects of flavonoids on the growth of Vero
cells with or without mevalonate

1) -Flavonol and its derivatives

: Compound Conc. _ Absorbance 540 nm _
' (ug/nl) | None  Mevalonate

Control 1% DNSO |  0.837  0.872
Galangin 100 ND XD
Fisetin 50 ND ND
Quercetin 50 0.323 0.249
Quercitrin 50 0.104 0.185
Rutin v 50 XD ND
Quercetin-3-0- 100 ND ND
(arébinopyranosyl)—
gactopyranoside
Myricetin 100 0.576 0.510
Myricitrin 50 0.392 0.339
Kaempferol 100 ‘ND XD
Rhamnustrioside 100 XD XD
Astilbin® - 200 0.385 0.816

ND : Not detected
®Variable Data = lmM
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&> ’~Lffects of tetrahydroxyxanthone on the growth of Vero
cells growth with or without mevalonate .

Compound Conc. | Absorbancev 540 né _
- = | (ug/ml) | Nome Mevalonate
Control ‘ | 50 ‘ “_0;6f3> . 0.661
3,4,6,7-Tetrahydroxyxanthone : 0 T 0.672f " 0.061
- 3,4,6,7-Tetrahydroxyxanthone tetraacetéte { ‘.250 ,' - D R, ND
1,3,5,6-Tetrahydroxyxanthone | .50 | XD | .:‘ XD
1,3;5,6—Tetrahydroxy£anthone tetraacetate ' 25b; ;’XD _: ;‘-:NDﬂ
3,4,5,6-Tetrahydroxyxanthone | | 50 O.b83 g 51:0.065
3,4,5,6-Tetrahydroxyxanthone tetraacetate ,250>: | ,(: ND '1; 'ﬂ Xﬁ
1,3,6,7—TetrahYdroxyxanthone ‘ 50 .7 "'ND " ... gb
(Norathyriol)
l,3,6,7—Tetfdhydroxyxanthone tetraacetate “ 250 | jvSD '."‘T Np
2,3,6,7-Tetrahydroxyxanthone ‘ . ' 50 | kaD.vb‘f:‘,:XQ
2,3,6,7—Tetrahydroxyxanthpne tetraacetate 250 1 ZXD  ? ‘*71be

ND : not detected
*1mbf
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B —
Phase-contrast microscopic appearance of Vero cell incubated
for 24 hours with 10u M pravastatin alone and in combination
with 1 mM mevalonate.
(A) 10u M pravastatin (B) 10x ¥ pravastatin +1mM mevalonate

(B).




(O - O ):pravastatin
(@ - @ ):pravastatin +lmM mevalonate
(A - A ):pravastatin +58M sodium acetate

b e —*

£
jo
o
ﬁi
[Te]
< 06}
o
-
Z o4l
j
)
8 0.2 + @)
0.0 — L 1
0.1 1 10 100
pravastatin ( uM )
B =

Effects of pravastatin on the growth of Vero cells in the
presence of 1 m¥ mevalonate(@) or 5 mM sodium acetate(A).
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C

%, 55 DOHS3-CM-024

NZEHRKS tetramethylpyréziné -
m‘]‘?ﬂﬂ%’fﬂﬂ%?ﬂ*"ﬁﬂﬁﬂ% JHZ}I‘:‘%.:FHE

‘The effect of tetramethlpyrazme on
cerebrovasospasm-induced by
~ subarachnoid hemorrhage in dO‘gs

EA K 48

B 7 8 2 B g w2 Y

E

ﬁf/ﬁiﬁ%ﬁﬂ*ﬂﬂﬁ?ﬂgmﬁnﬁﬁglﬁﬁﬂm @ZW#’“.&%% ﬁﬁ%ﬁ‘i)@
ENEEREESMABE E6HEH KE%%%%E%%@TE&E&@J%
CER BERBEEDRYSENY W R S AR 2 R BE - LU R
Wﬂﬁ&m'&ﬁ‘q:@m&ﬂjmlﬁﬁﬂmr@ﬁﬁfﬁﬁﬁ@ ° Hﬁt’l*”ﬁﬁlﬂ:ﬁ_ﬁﬂ@ﬂ:
i 5 B 7 K 17 790 = tetramethylpyrazme(TMP) 5 I B ﬁ 15}2 — ?‘JLTL‘ =
ik E R MR - R RE T K%Y s- hydroxytryptamme(S-
HT) % norepinephrine(NE) Zl&ﬁ}i)@ﬁtﬂm%ﬂ@%ﬁﬁ’\%ﬂgﬁ *ﬁ}i E%i
mmﬂmﬁﬁﬁzl&ﬁﬁﬂg@%d\?%ﬁﬁﬁ R nltroglycerm(NG)Z
&F 3R X B AE H I AH 3 EE 8 R AR o %LXLF%E%%EHMFQZ%ET_
I8 P B I B PO B O LR RS T B BB B o I SO
GEESNEI:-E RTINS & E-F: & % hemoglobin(Hb) T & £ 5| #2 i % f&¢
BCEERE -AEBEE—SHE D ANEREFBEL AT > 55
7 H I AE B ) B BB P BT S Hb U B R B B B IE 8 B o AR B 1
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% W R BE o 5 5 EE T M O 4 S R B K R Hb 3R B KRS B IR H i1
9 7 B % B T B A I MG o T O 0 A B R K W AR @ T
S R AR S 0 S A ) 6 O A B - D R B 9 P HD - Jigt
HhE R M EAA AL - WERAYVHB B 5 | T 0 B i 1B i B
fnf g @ > — K% o 5 & KB M nifedipine(Nif)(2 mg/kg) B tetram-
ethylpyrazine(TMP)(20 mg/kg) 1 #% tH Il 1% i & € 8¢ - ERER WEHEHE
%%@%&m%mmﬁﬁﬂ&ﬁﬁﬁiﬁ°l%%%ﬂﬁmﬁﬁﬁﬁﬁ@?mﬁﬂ%ﬁﬁﬂm%
e R o B ACE B TMP 2 i 5 %% 52 5% Nif 48 b B B9 B L SR R AT e
ETMP BB - HEEREMEFABERARER AR MU LER
?ﬁWﬁﬁH@*ﬁﬂﬁ%°§%€DLt§5ﬂ%%’TﬂﬁﬁﬂxTﬁﬁﬁi(Dm%ﬂﬁﬁ

SEARMENBRFBIZEERDMEICREEWNMK - QHb TRERE

m%ﬁﬁﬁﬁﬂiz—’@m#%@~ﬁ$o®Nﬁ&nme&%m%‘
EEES > MEMNL MBEREBEEME-

#wE

BAIHERTEE M E2af iR EEARRTRARY  ABHRE —RE LG
GAKISHIE S PRSI AL @Ak (1) 0 $4 1951 £ & Rieminsch As 4 FRLERL
%%&ﬁﬁTEiﬁ&#?ﬁ%ﬁ%ﬁﬁ%%@°k&’%Mﬁ%&&i&#&%ﬁﬁﬁ%&i
%%°%%ﬁ?%ﬁﬁﬂﬁih%&ﬁ%ﬁﬁ?ﬁﬁéﬁm%&G’ﬁ*éé&m%ﬁﬁﬁ
@mwwmwwmrk%—&&i%aﬁ&%ﬁz+ﬁ’k@&%ﬁﬁmm?%kc;é&ﬁ&ﬁ
% 4 (delayed vasospasm) » 4k 45253 R0 F 5-10 R e BAPREEHNZREOC)

ﬁ%ﬂﬁﬁ%m%ﬁﬂﬁ’%%mﬂﬁﬁﬁ%$%m%'i?ﬁééﬁ%&§°&%’ﬁ%
RMERELA AT AEE S AT (1) &8 &HFE&RRABE i Rtk (converting
enzyme) —vi 7& {t.angiotensin I % & angiotensin II » &, 3§/t f(monoamine oxidase) — & ¥A % &1L
porepinephrine (NE) & serotonin (5-HT) (6 » 7) © (2) A 73 7 itk 3 e o 4 A% i 4 o glycoprotein

interleukin » tissue plasminogen activator 3 X 4-F4t. &4 % 13-hydroxy-9,11-octadecadienoic acid (13-

HODE) » platelet activating factor R prostacyclin (6 » 7) ¥ :a-FAbE4 > Al Wi A& HBELR
BEE G AREAS o () RABBRRAME  ATERREAHERHER R T8 SHT &
NE o By kit #h 6 4h » - Furchgott foZawadzki % £ % 45 A, acetylcholine (ACh) = 475k &2 E £
AsEega® ARER—ReB4ERET (endothelium-derived relaxing factor # #%EDRF) 7 i¥ A&,
w’kﬁ%?ﬁ&$§%?%%~im&®mﬂ%’ﬁﬁﬁﬁﬁfﬁm%#&aﬁﬁ%i@ﬁ%
s gl f1 T bt guanylate cyclase @3 i fr g 13 C-GMP 84 25 R (10); FREDRF 3} » 4 Yanagisawa ¥
EABEHIBRAR S EER S 2] 1B R B AC& ik A endotheline » %47 % &A1& %
Zil B4R (110 . g

& PR E AR AR E TR MR ER BERENRHLERALAZERINER
EINREFEZFE  ATHRZANRAKRABRTIE Bmzak (12 FiFLTARRLE
FEAMAEREAIBFZLTARRNRAAE A #—FRE bkl RaF AR TRR
#o . . '

kTR S R A e S RIS A sl ) AR EEEETE ) BEFAT
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’ FEERT (13)0 BEERLSHEA AR AEE L F BHBETE I 0 SE
%z%i%&ﬁ?&ﬁm%#ﬁﬁi\k&%#%%%%ﬁﬁ04ﬂiﬂ®°ﬁﬁﬁ@ﬁ?ﬁ&
ﬁfﬁ%li’éﬁm%#ﬁ%—“éﬁﬁﬁ%%‘—lﬁi (DE iz () stk o SRR IE R A IR B B f R4S R R
Eﬁﬁfﬁﬁéiﬂ®°i%%%%%EﬁﬁﬁTﬂ%%%ﬁﬁ%ﬁﬁ%#é%@%ﬁmm
coverting enzyme inhibitor) ~ 3k @ BE #A 45 % 2 (nonsteroidal antiinflammatory drugs) ~ g EAEme#
(free radical scavenger) ~ BB R A A B (phosphodiesterase inhibitor), ~ & #¢ & 5 & (local
anesthetics) ~ 45 & F 3@ i#f %7 #| (calcium channel blocker) % & +#& 42 4y 50 THERBAABERR
ARBRHE ks TADT 06 % o otk o 78 8 RS RAIET —~ BB SR
AR Bz s BRIAREZHE o n-butylidenephthalide sz tetramethylpyrazine (TMP) 4~
Bl &R g & 80 E (Ligusticum wallichii FRANCE) LHARSZ— REXREBRLEREATRT
X HEHER > & n-butylidenephthalide L-REEERLT () AGELEHAE (2 3 e FEAK A
RE 2 (3) Wl NEEREFEAQT S 18) o FRIERBRE R RS TR S5 YERZEEEERS
FHiER (19) s 12 485 R AR o EE LB R M RA XKL - BRATHRZ
% — 8 93 th 3% n-butylidenephrhalide g1 TMP HbA i ot o T EY 2 hn 2k it Rl i
Mo B FRGHELY MR EERR LRSS 4% - ‘

B
g

TR ik A A
—~ By
i?%ﬁmﬁﬁﬁ&u&ﬁ’&wzﬁzkﬁéwﬁﬁi’%%%%éikﬂoﬁ—m
%ﬁ&ﬁ%m’%;mé%%ﬁTﬁﬁhm’%iﬂé%%%%ﬁ»ﬁﬂ%@%éi&ﬂ:ﬁ
—# Anifedipine (Nif) ja% 4 » % — 4 4 6 % AR F =48 % n-butylidenephthalide ;& - #1 o £

5823 RRAME o

N A IS ‘

54 48 o B RE £ 4F pentobarbital (30 mg/kg) REBE 5 1 By RAE ML FRE T A AL

0 £ 23 REE 0 A F A IL(foramen magnum) & % A E 9 ] 34, (cisterna magnum) #4 B2 £44

EAEERR PSR TN RS ERFz g MbaBZE ORISR IR FELIZEA

(#92 548 A0) Br Ml sk > 5 BP 4690 & 324 4% 450 RFRAT M EELEL 430 548 (4B EA

X e 7 REAR F A A6 B Rt (basal cisterna) o 3f ST 4 AN A-EE R o EHEE ATHL

MBS HE SR A L AREHH R L RIS HMR L F 05 B AA

RIZd 47 SERT R MR FRRITEN 20°CIRBhA F » B B MBI L ST
PR R Antr FRERE o '

E~mhHEa . '
m%ﬁﬁiAz%#ﬁﬁ@ﬁg@LNmnmwmuM%Kmmmu\Mﬁmz%
CaClp 2.5 ~ NaHCO3 25.6 ~ glucose 10.0) MK & iz ik » &40 B A FLiE A B M & (cisternal

magna) » (L4 FEEE = o

o~ BEdib e
(—)~zmilme sy
(1) Nif = ge.#d :

#ENIE & #4847 polyethylene glycol 400 (PEG 400) » Stwater i% &3 & (3 & & 4t ] 551 &
PEG 400 : glycerin ; water =40 * 10 ° 50) » BT A% B E & 4 mg/ml o
(2) Nif s 3 55 -

BUMATRE — RIE B TR 105 B & A pE i 4 Nif (2 mg/ml) » &5 12 . Bz g
R FERIEHZREEHER > BEBPIER AN o

— 333 —



(=) TMP z el b7 K . :
TMP 3 PEG 400 » glycerin & water ZiR 4% ¢ » B4t (B Nif) » & %40 mg/ml > fw
R EHRF A 20 mekg ) AHYRA (—)o

EANE 1 .5 0 NI

CEHEAR Bird AR IES pentobarbital (30 mg/kg) BRE LS B OB 0 EZBPRE
BEAHALEE RAREE  EEALA 95% 0y B5% CO REALZL Krebs K ixiz (B2 b
mM » NaCl 118 ~ KCl 4.7 ~ NaHCO5 25 ~ KHpPO4 1.2 ~ MgCly 1.2~ CaClp 2.5 & ghucose 11) >
BT TAANR  LEmadABssas i TR MEEakn s > AR N RFRE
34%*%m%§*%#—&%%m%ﬂﬁr%—&m%ﬂﬁ%%%%°%ﬁfﬁﬁﬁmik;
s T B —HEARABRMARIEEN 5 — i Grass FT 03C A 85 o HIRRE
A 20 B A 95% O & 5% COp 24 Az Kreb K adiE @l » A4 ITCo &
%35 7 42 & Grass FTO3C /7 242 % » AR 3E 1% i£ 5 Grass Model 7D &30 % AR 0 TRATA

485

FrRAPESOS A BELEAEBNFALTH 60-90 ST LA TR > 2T AMT LA

oy N

Fik4eF: (1) ACh (1077-105 M) e A it ¥ » AR REB 4 0 8 ACh Fj R
R AL - Q) ARBATTFEMEES » ATRIUGE B ERBARIARRAGRT 2
BRZhE R, maEHERRREA PGy (1085107 M) £ S-HT A3l 2a i HEL
%o EREMEmAFR RESRAMIHMFAAGR S - HEYRMEEE > R0 BHZ
Krebs £ AR FREVZAAL AERFEMAH (#4930-60 548) FBATHA —RPHRM o

sz

5}
(A

4

T

7 B R BRI : _
#Hﬁ%3$mﬁ%%%iﬂiﬁ%0&ﬁéﬁ-%ﬁi#ﬁuﬁkmﬂ%ﬂﬁ%m%%ﬁﬁé
HE R :

T HEF4E (D)

iR

dE

2
wFFAEMEHEE D
D: %48 5EFHENE H4S0 REF—REFER KFHE
T: & % FFMRE: £900 BEF—REFTWAKELFHE-
| B min b 28
Bz 255 mm & &9 &2 % B A4 10 % glutaraldehyde Bl 2% 3 yimicrotome w7 AR FE R 4L
B9k 4-6um B
2. %8 .
3R A oA ] K SR BAR k&0 (Herris hematoxylin and eosin stain) » % 34w F"
(1) meRg: '
& = 7 ¥ (xylene) &8 =k » HRZES 74E 0
@) #e:
:(MmMmmmm%ﬁ%ﬁu%ﬁyﬁagﬁ*ﬁiﬁﬁo
| (B) f£Scott ik AB3 Mk BB RE > BRARKATRIS FE.
(C) M4rsx(eosin) e £3-5 24g o . .
(D) B4Rl BAST0% 80 % 90 % » 95 % ik RAABMAREY > SRE
1-3 48 vAIREIK © ' ‘
(B) AT XBERBIBRK AHABEH %&‘%ﬁi%t%ﬂﬁﬁéfﬂfﬁﬁ;{
B BAg o

L. SR Ah, 7, SRbLFIRERNE
14k 47 ST EEAAEEHIHHR (AU 550 OLYMPUS OPTICAL CO.LTD) B & ;

— 334 —



W, AL RELIREENETTIE  SRT B2 EHMEEEPR —5;';;5?10 -cresophthalein
complex # s calcium=—cresophthalein complex (if4r &) » B E B K EZTA STS im &
RLREE o ﬁ%%ﬁ"f‘ RAEGTENRE .

= Ay
Calcium concentrlatxon e X conc of std

Agd - Apik
A p=unknow absorbance Ayppc=blank absorbance

Agg=standard absorbance  conc of std=standard concentration

AN ﬁ-gl_ruﬁ/x‘\lad&
Ldntr R REEMNIDL At F5AS EHALLBARARESLIOM 2154 %

"o BRAFEATBRRA  6X100 5x100_ 25%x106+ 106 5x107_ 2.5%x 10
7107 M iR o

2R SRRRE AT A 24 (Shimadzu UV-160) » i %55 24 412 nm > 380 4 52
?%*ﬁ?éfﬁﬁ’AMH&mxTé BER AR RN AE

3w ERAHE S ﬂ CEETELRA #?——%‘-@Jiﬁﬁﬁ"}f«g'ﬂj}.‘,lﬂﬂ#mi&—iié'./"‘ *fi’:’:{u.u J:L“"J@_Fa
FiE }‘\ﬁ"&ybi"‘ REAFAR S FAEK o Bag by T Lk A ‘fﬁ:/ﬂJ MBEA > E
Fa g FAZN "Tz]‘» WHERAE o
E3
ANIf (2 mgrkg) £ TMP (20 mg/kg) .4 2

68—03’&78—-07( —) Eiwﬁ
LAREELGH EEE (p<0.05) v pL3teg ik

=~ 3-HT > NE Z¥H R4 ~ dn i B4 5 05 Bydh 2 A S BR A -
(1) #eesm : |
SSHT > NE AR BMZ BB » wB —ABH B 72 e ¥ AE » S<HT #% NE =
AR RAE LSS > £ AT % S-HT B NE Z AL HE R o
(2) s WBETAE S datn | |
>-HT ~NE ok B TR e A By 38 o ¥ 2 MG R M E AA AR EE o 5 R
BRAB e B2 RMEIEM o £k S-HT % NE 2 it A RSk P@ﬂé@;”c‘. B ERBRRA
}J‘Kﬁz SR ERBEELR
(3) iy 7’?“"51.
ZRUBAL T RE S 2 Bydn > w4 Nif 3, T\/IP SR AR E xﬁz = #1538 5-HT & NE
MRRE R @ EEARSR; LEE (l; . @VE) o JLH.BA By %%’:m B
BRREFHE

=~ F4 ?,é\,ﬁu‘g*fﬁ M~ MR BB bR
(1) #8 s
BEA TR ERZI KN GERRERBRE L 5
SRR L B ERBET L T AR
Q) B TEER4a
FAPERAE ISR F THARE RN T L - R 0T 0 {2 $LE 58 g



B R A - BB e B B A A (p<0.05) (B £) » 380 B o bEAS dn 4 B A7 R
1% ©
(3 #h P '}§' 4 .
o MBS oo Eﬁmﬁ@aﬁfm~%x’uVﬁ&ﬂ@m%ﬁﬂﬁ?%m@z&
BB i dh ik fa » {1z TMP zé;sx S M B B AT BB MR g NIf 220 R
EZ ()

g ~ NGEHRE ~ sl ~ EHAZAFRRM .
(1) #egsm . :
_ E RIEAE D E A NG 3] e i8R 47 TR AR 3 4 48 3 258 (] &) °
(2) $k4ABE T e fu dl © , _
VGﬁmm&Wﬁﬂzﬁkﬁmxmmw#&mfﬁﬁﬁ«&ﬁ@ﬁ,ﬂ%%mﬂ
25544 (F4) 3t NG 2 4F i 5 45 A 48 & o 20 9 BE A °
(n%%%ﬁm:
' # Nif & 15 48 & fot B4 NG 4TS M Fe s Bl RIFEFF A oS KR E
%o 7 TMP 3B s 98 5 77 }164@ﬁ;ﬂmhm%%ﬂ}u:

Q

P

E o BERE RN v~ ST BUL
FROMIE T 4E e R B E /{mﬁﬁ?ﬁ% SUBS AR Y A 2tk S 37~ S A AN
AL RO Ak B e ARH AR (B T )

A MR I T L R e A B AR SRR AL R R 2 AR
(1) B A at e i F L R ,
d:ﬁ‘ﬂfn#hﬁkfﬁﬁ‘ﬂ:ﬁ&%ﬁ = k&ﬂs/\irﬁ#bﬂxzﬂ“‘##ﬁ;& P E A HBRAR H
AR AT AR SRR+ _ATFRAMRANBART 4>’t*r)iﬁft it LoAga X
A 4 e B (p<0.05) o R AFS A MR AR RAK B b m X & AR RS 3] eI RR
BAE MK o Ko wﬁ%mM#<W#ﬁﬁﬁ% hEEREINRKERR(B+Z)o
Q) issMr T hirFREE ' '
é:E+m§§ﬁ<5&f*‘5‘%ﬁ;‘&ﬂPﬁﬁ%%&&ﬁkmnﬁ‘ﬂﬂ?&:Ju?ﬂ&%%i’aa@sm%%%%%
AR o B RMLRODBATHEINAT L FTRALT ALY EWHE -
Q) RsHr P ERE M b FlEZAMME
BT ERTESSAT LT AR AT ERAMTEA R =
0.1)s it Ak FHTI R FREEFEILLFAELIIERE

<A
') =i

—~ %
®) ,l.
[
~ i

AR ZIAAARERBRTE LI HMEIALETHRE ) LA EZRELHEHR
AR EAREEEAR | L FARFLEE &F ’ﬁ:ﬁ"fz}i&ﬂﬂﬁ"*‘;%‘; :
IR R T HERRAT ‘HT SNEHEESHRIKERALARRT m%:Z-

: ; SR AR AHARELERTHXAEE ’
SR R AT A 2:,'_.':2::5— AR BWERAHBAZWEAR (Ta«%r’iﬂxmiﬁf) B
A o 4 B 2 B (p<0.05) o 3K ¥ NG 247kt Al » oo B — 3 AR 2405k
2] (10) > £ #0842 475 RM KA E f2 8 o gk b 5-HT » NE B3k A AR L HETIER I NG

o3

%z
£z
‘8 SE

187

me¥
¥

)—1'
& ¢
()
X

IEIRtS

¥i
1'5
J
-l
\3
Y
v
\‘v-\
T
B
[
3*

— 336 —

B



LEBERET B ARRFANLERR DA L2 2R TSI T ke 6 5] de i
BREEWME o

MAeEFAMARAETEHE » ERATESMAM TR bk R EIvERL
KERBRARIARBE Y HEEHE L FAREEATHIERRAR KB ELTE
HRAA R LEG L EHIPERRBEMERALEELE 5 FHIE L K 258 6 2 B
Ho b RA 1989 & Tsuji FLFUMIS2E L TREREH » 611325 H o MBS do 5 # 47
AR EAL » TRAM Y52 b b e B RIAMAS 8 Tl 2 T # A (21) o 5019855
Waters ¥ 85X TARH MM RAEGRACAR TR LE 2B EREHEM > 22
BrhefaTREEREF -625232mV BmE 473443 mV » GhERFHA L @iE
£ B S0 B RS R L B A A A 206 45 R (22) 0

NG 4o —# sk RBARBMFRN > B LS RUAFLARBAATE  yH -+
SREATNCHaTEAEAHBATHARFERTEANHEE  WERD EH NG 24k
FUERROEABREMN WIB LT NGHFhALESBARERA L bl o EHEE
P Kim F 45 5 2 £k I F B i B8 42 F ¥ sodium nitroprusside 2 & ML 1 i 45 2 & R 48 45
(23) > RAHLR ot e B PRI REH PR © NG 47 F 45 Fl #4904R 4% Rapoport F 2.4 32
FREGRMAE L~ RAK NO) » &46F 78 WLawfg A guanylaté cyclase # 3§ fm 2o Ji /3 cGMP
(10) o B NG 47 B 15 A 1 ot 0 F R BHFETRREBA = (1) e t8 B o F F 75
LAY guanylate cyclase &M B4 e 5 R » A H B — I3 o (2) 19894 Kim 42538 & — 4
1R 20 Lo Sk LT RS th e 06 s % F SR AL T A6 %t EDRF 258 &% b 14K, (24) o 55400 £ 5
R RAHD R0 FALEA TRREG AT WG R AFRAIELZFERER o

AMSBRTE e e SRR ME > MARES S EHNATH  GOEH
BRI S ddh e B8 2 TR BASH FALEHE () SN BREMAY WK
%ﬁiﬁéi%ﬁﬁ@%&@ﬁx%&\%i~ﬁm&ﬁﬁm%*ﬁ#@%%iﬁﬁ&ﬁﬁ-
RABAREABREEBEE AR SR aFEL D eFadAsryTIay  afR
BT R & K #4755 B F » 4w prostacyclin, EDRF » % B A 47k B A » sk @B TIE L 215 E
HAFRE F 4 A RBERH S o R » leucotrienes — £ £ o 5 4 45 6 A 276 4 W i BE K 34 &
A ERTA EAR o O) wiiERY T FE T aTREMREY  §aRRA%
TEEEARE M o st b T By dr e AL LA 0 T3l Ak A 0 (4) e R
PCEE SRR I e e e A S KA NE BRI 5 540 8 K B ok fe 5 X Ao b
R  ASKANE XA THA LRk (4o S-HT HNE) &1 1% w (supersensitivity) » B &
Ah b EABPRZ o -
T ZH B 08 Ak R B R @ S A e AR B kML TR e S 4y
#i 2 1976 S Allen 3 5244 5k S BLIK MBI T 42 & 2o v

= 12 8 9 0 3] e A 4 ; A
B80T ] A2 e AT SR B B e 8 S-HT 5 NE & & 69 5 0 FE B (21) o [ gl ik e 18 55 Soid iz

b T

TR A R AR R F o A B F TR 8 LR e R K e R B A

FEAL o AR O AR & A5 B e R T SR P AT A e S I 40 284w S-HT  NE -
prostaglandin ~ Hb sz lipid hydroperoxide % & 9 4 57 3 fu 0L 1S s 75 73 5 AT ) (25,26,27) 0
1981 & Boullin # #5384 Hbh WG HF B LM LY n FHHEEM K £ NE - S-HT -
histamize ~ ACh ~ aogiotensinIl ¥ %44 ¥ L RFLBRFAEG (28) 25 B TFRHHA
prostacyclin 47 & 5] 2] T 14t H e MBS H 80:% 31 R #4445 4 A (29) o Tomio 5 4& FEiAEGG
H# + 5-HT - histamine ~ NE & ACh fo ht 22 W35 H 382 7 5 R HE A 28 (30) o s 2
Hb it it B F A RAER Y A LTI REZFE o Hb & 4648 oxyhemoglobin (oxvEDb)

Lo ogE A et ok o o 333 L B e s

TASIRBRR L THEER > HikaREE oy MR EBFS R FE I egnugs

AR B TEIARARTHRERTRRLASDERMRAL D AR ARSZA SR

=
=
S

-

— 337 —



Hb THEMSRA R FREHRALEZAN AN TBLTITREARE —&
LA TR & 5 A ER 2 EDRF #46#1%7F EDRF 2 24F £ 4R Gl c s B T & RAT

R REEAMRANRAR T AN TR ERAARE AR TE RS > A LS

_mimﬁwﬁm&ﬁ%%ﬂmM§ﬁﬁEmwT%ﬁ%ﬁ&&m%%%mﬁ%EMW%&&
iﬁMOW% BB AT R T e E AR KGRI IR EAENESE  HE
%Wmfﬁﬁ%ﬁﬁfﬁﬁ#ﬁﬁﬁ#ﬁ&$ﬁﬁ%%ﬁmﬁok%’W%$men
m%ﬁwﬂﬁﬁﬁﬁAﬁW”’ti&mﬁ"ﬁ%ﬁﬂﬁmﬁwﬁkb’iﬂW%m e S
Rpako RuAH PR LK LEAELEERFE (32) c 1987 £ White & H A%k E T
e ik B %4 Hb #4955 %%ﬁ“ﬁ;&é’h:ﬁmﬁi&&%ﬂ&iﬁ v R aHb R R T EBE—
B (33) o 54X £ & %im**Hb¢Wﬁim L @i#m B o FrPzE—R
H e T
: %RL@Wﬂ%%%%%ﬂ%%%ﬁT@im%L&iﬁ' *EL&W BRI T
2 BRH oML ERAFMEEE AR BB RATEEZIIRAEES ﬁ#ﬁ#%m
BB BE L AATEG RS Ha a2 HR (12)0 mEEMﬂmﬁmTMJﬂzﬁwmmﬁA
BAn W Pl B BRETR k?ﬁﬁ;fMMM“Wﬂuﬁmkﬁﬁgm&% 731
dez B AR (Y 2ABA LA TREAL B TOAEEREF—%((12) & YR
i%f&ﬁ@W%@Tﬂﬂ**ﬂ(nwxfxzwﬁzm’w%#EMO#ﬁguxm%%
BAEH B A A s a2 SRELEARFARFMOIE I ERHID o
$ s R#4 35 % T-10 & (35) ¢ (2) K@ TR o 19884 Zabramski F £ H AT FligfE s
% nimodipine # & FAELHE » B R D&A«f’ AR BRSNS (36) (B) R
#2 I ;1980 & Wilkins & 1988 4 Bevan ¥ &5 5 3144 nimodlpme 2%, diltiazem % J& B8 2
EH o HEBRRALEE Amﬁ&k%%)@&ﬁ—i A’~z&3ﬁ ﬁ”mﬁﬁﬁ
/E!lj?é;;ﬁ-ﬁji (BT o . . :

’ B~ w&RET § 5’1 i é*ﬂ%]fl 'Fi]’“&sfzzfz’i ’ FuEPzth‘ leLfT EM Eﬁﬂ =
2 88 #5445, 5-HT it NE £ 3 e 20 42 B 4538 3 8 % (p<0.05) B EwE ut HH s 40 o A5
)TE*”‘ V8, & (p<0.05) o wA b 45 5% B8 7 4% af T PRI | A F"?F’J‘zqﬂiiaﬁ g {m AR

e %WéTﬂW@ﬁ&WmTrmﬁﬂ%ﬁgr ﬂ%%&iﬁﬁ°mﬁ@&

% 5-HT ~ NE & & fod7 # th dobk dn F REHZ L © ki b 2 T AR 1‘?«[?/# TSR A
$ & R4 R TMP T8 fw e “ﬂ”’k c- AMP AR H AT ST o b B2 @ N
B TMP PE o 5 R MM 2 20 5% S145 6 F LI 48 o T AR A LR B T e L TMP (% » =

R R - AR R B A ik R 0 BAAS A B SE A R R A ik — SR o

B3 ke

1. Cook DA: The pharmacology of cerebrai vasospasm. Pharmacology 29: 1-16,1984. -
3. Ecker Aand Rlcmcmch PA; Anhmou iphic dcmon:lr'mon of spasm of the intracranial arterics. ] Neurosurg 8:-660-
667.1951.

3. Weir B, Gracg: Hansen J, ‘Rothiberg C: Tinic course of rasospasm in'man. Neurosurg 48:173-178, 1978.
4. »‘_Bcrnrall U. Galera R: Timc felationship between subardchnoid -hemorthage. arterial spasm, cham,c in ‘cercbral
circulation and posl-hcmorrha;,c Acta Radio (DxaLn) 9:229-237, 1969

5. Kwak R, Niizunian H, ohi T, Suzuki I: Angxo;,mphxc study of cercbral \'lsospa‘sm follownm> rup\urc of unracnmal

: anéurysms . Part 1: Time ‘of the appcarance. Surg Neurol. 11:257-262; 1979...
6. .. Vanhoutte PM, Houston DS: Platclets, cndothelium, and vasospasm . Circulation 72:728-734, 1985
7. . Vane IR, Grvglcwskn RI Boltmg, RM Thc cndothchal cell as a mcmbohc 'md endocnnc orf,an Tre Pharmacol Sci
© 8:491-496, 1987. -

— 338 —



11

12.

13.

14.

15.

16.

17.

18.

20.

21

(]
Ly

32.

L
()

Furchgott RF, Zawadzki JV : The obhgatory role of endothelial cell in the relaxation of arterial smooth muscle by
acctyicholine. Nature 88:373-376, 1980.

‘Palmer RM]J, Ferrize AG; Moncada S: Nitric oxide relcase accounts for the blologxcal activity of endothelium derived

relaxing factor. Nature 327: 524- 526,1987.
Rapoport RM; Draznin MB, Murad F: Endothelium-dependent relaxation in rat aorta may be mediated through

cyclic GMP-dependent protein Phosphorylation. Nature 366:174-176, 1983,

. Yanagisawa M, Kurihara H, Kimura S, Tomobe Y, Kobayashi M, Mitsui Y, Yazaki Y, Goto K, Nasaki T: A novel ‘

potent vasoconstrictor peptide produced by vascular endothelial cells, Nature 332:41 1-415, 1988.
Varsos VG, Liszczak TM, Han DH, Kistler P, Vielma J, Black PM, Heros RC, Zwevas NT: Delayed cercbral

' vasospasm is not reversible by aminophylline, - nifedipine, or papaverine in a two-hemorrhage  canine model. J

Neurosurg 58:11-17, 1983.
Kassll NF, Sasaki T, Colohan ART,Nazar G: Cerebral vasospasm following aneurysmal subamchnmd hemerrhage.

Stroke 16:562-572, 1985.

Eisentrout C, Tomsick TA, Tew JM: Computed tomography finding as a prognostic factors in subarachnmdA
hemorrhage from ruptured cerebral aneurysms. Stroke 11:124,1980.

Inagawa T, Yamamoto M, Kamiya K: Management of elderly pauems with aneurysmal subarachnoid hemorrhage. J

Neurosurg 69:332-339, 1988

Mizukame M, Kawase T, Usami T, Tazawa T: Prevention of vasospasm by early operation with removal of

subarachnoid blood. Neurosurgery 10:301-307, 1982.
Dai XZ, Bache RIJ: Coronary and svstemlc hemodvnamxc effect of teLramelhvlpvrazme in the dog.'J Cardiovasc

Pharmacol 7:841-849, 1985.-
Peking Pharmaccu(lcal Industries Laboratories. Pharmacological study on tetramethylpyrazine. Chin Med J 4:319- 322__’

1978.
Ho WKX, Wen HL, Lce CM: Tctramctlwlp\mzme for treatment of e\penmemallv induced stroke in “mongolian

gerbils. Stroke 20:96-99, 1989.
Wellum GR. Peterson JW, Zervas NT: The relevance of in vitro smooth muscle experiments to cerebral

vasospasm. Stroke 16:573-381, 1985,

Tsuji T, Cook D/A: Effect of nimodipine on canine cerebrovascular response to S-hydroxyptamine and potassium
chloride after exposure to blood. Stroke 20:105-111, 1989,

Waters A, Harder DR: Altered membrane properties of cerebral vascular smooth muscle following subarachnoid
hemorrhage:‘én electrophysiclogiclal slhdy. 1 changes in resting membrane potential (Em) and effect on the
electrogenic pump potential contribution to Em. Stroke 16:990-997, 1985.

Kim P, Sundt TM, Vanhouttc PM: Alteration in endothelium-dcpendent responsiveniss of the canine basilar
artery after sﬁbarachnoid hemorrhage. J‘Nemosurg 69:239-246, 1988.

Kim P Lorenz RR, Sundt’ TM. Vanhoutte PM: Reelease of endotheelium-derived relaxing factor after
subzrgcinoid hzmehage. J Neruosurg 70:108-114, 1989

Saizld T. Wakal S, Asano T, Wawmrnbe T, KizZno T: Samo K: The =F=cr of 2 lipid hyvdroperoxide of a

acid on the canine basilar artery. A experimental studdy of cerebral v asospasm. J Neuvrosurg 34:357-

Shigeno T: Norspinephrine in cerebrospinal finid of patient with cerebral spasm. J Neurosurg 56:344-349, 1982.
Osak K: Prolong vasospasm produced by the breakdown products of ervthrocytes. J Newrosurg 47:403—411, 1977
Boullin DJ, Brandt T, Ljunggren B, Tagari P: Vasocontrictor activity in cerebrospinal fluid from patients
subjected to earty surgery for nuprured intracranial anevrysms.. J Vansurg:g_’?‘,‘-ua 1981.
Brandt L. Ljunggren B, Anderson KE, Hindfelt B, Teasadale G. Vasocomrrictive effecrs of hmman
posthemorrhagic cerebrospinal fluid on cat-pial arteriole in situ. J Neurosurg 54: 351-356, 1981.

Sasaki T, Asano T, Takakima K, Sano K, Kassell F: NamofthevasoamvembsrancemtthS:fmm?pm
with subarachmoid hemorrhage. ] Neurosurg 60:1186- 1191 1984,

Kanamamn K, Waga S, Kojima T, Fujimato K. f\lwa S: Endotheiium—dependent relaxation of canine basilar
arteries. Part 2: Inhibition by hemoglobin and cerebrospinal fluid from patienits with aneurysmal snbarachneid
hemorxhage; Stroke 18: 938-943, 1987.

Boullin DJ, Boulay GD, Attken V, Hughes JT: Thee role of hemog!obm in the etiology of cerebral vasospasm.
An in vivo study of baboons. J Neurosurg 59: 231-236, 1983.

White RP, Macleod RM, Muhlbaueer MS: Evaluation of the role hemoglobm in cerebrospinal fluid plays in

— 339 —



[}
el

36.

37.

producing ccontraction. of cerebral arteries. Surg Neurol 27: 237-242, 1987.
.Shimizn K, Ohta T, Toda N: Evidence for greater susceptibility of jsolated dog cerebral arteries to Ca2t+
antagonists than Peripheral arteries. Stroke 11: 261-266, 1980. ’

Endo S, Branson PJ, Alkene JF: Experimental model of symptomatic vasospasm in rabbit. Stroke 19: 1420-1425,
1988. )

Zabramski J, Spetzler RF, Bonstelle C: Chronic cerebral vasospasm: Effects of calcium antagonist. Netn'osurgeryv
18: 129-135, 1984.

Bevan RD, Bevan JA, Freeze JG: Diltiazem protects against functional change in chronic cerebrovasospasm in
monkey. Stroke 19: 73-79, 1988.

TABLE 1

The index of vasospasm in control, SAH and drug treated
groups

D T D/T
( mm ) ( mm )
Control 0.61+0.04 0.07+0.01 9.6+0.5%
(12)
SAH 0.47+0.08 0.09+0.02 5.140.2
{10) ‘
SAH+Nif 0.73+0.08 -~ 0.12+0.02 6.8+0.3%
(6}
SAH+TMP 0.70+0.08 0.08+0.01 7.810.7*
(81
_ _  mean diameter of lumen (D
Index of vasospasm (D/T)z==--m-mr-—-mommmmeme o
mean thickness of the smootr
muscle (T)
Value are expressed as Means : SEM
N number of animals
SAR subarachrcicd hemorrhage

SAH+Nif: SAH group was treated with nifedipine{img/Lg)

SARE+TMP: SAH group wa
(20mg/Kg;

n

+reated with teiramethylpyrazine

* :represent significantly different from SAH grour
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%ﬁwﬁ &ﬁﬁﬁTﬁiﬁmﬁffﬁfii

X, p<0.05
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percent Contraction to 40mM KC1

200

100

..

+BC —
- Contrel ee oo
SAH A LD

L

~log [NE] M

Norepinephrine (NE) 7L ¥ B4R Gk ALT A h fm ikl 2
EEHRAZER G T RELAFELTHRA K
R B o
s #0452 NERGAEETE 77, vAA0mM KC1Afr 5] 42 # 3 R R
-,1::‘/\;.. FET -

AT T (mean) = BER (SEM)
HHERNETEHEE o

SAH £ TR TR H &4

+EC A T REZEI N E

-EC £ TR REI ST

X REERNBELEHBELEASEIT LEE, p<0.05
*ﬁ%ﬁmﬁzkﬁ%KTﬁﬁﬁﬁ&fﬁ.%L;

£, p<0.05
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Percent Contr'nctii‘o‘n to 40mM KCl

300

- 150

Control > (12)
SAH s (10)
SAH+Nif wa (8) | i
SAH+TMP v —

—log[5-HT] X

. o-Hydroxytryptamine(5-HT) Z ¥ B4 « S F A &

m 4 A nifedipine(Nif) . tetramethylpyrazine(THP)
ARBIEERBRENBEEEATEE —REGER

#3E S5-HT &0 4E3k 77, vL40mM KC1 #7 3l dc 695
KKREDERLET o |
B LT B £ R (Means = SEM)
FEERETEHMEE o
SAH & "k S T as h ik
SAH + Nif 2T #B TR Ha# /L Nif (2mg/ke) &
SAH + TMP & T8 &M T Ak & 4£ y4 THP(20mg/Kg) 32 %
+EC A TRBZEZ &5

¥ REAERBEZEEBELESLTE I 2. p<0.05
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200

100

percent Contraction to 40mM KCI

(|

By

+EC
Control > (12)
SAH x (10)
SAE+Nif == (8) ‘ :
SAHE+TMP w» (8) "

~log[NE] ¥

Norepinephrine(NE) A ¥R i - HHEBETAE £ =4

nifedipine(Nif) -~ tetramethylpyrazine(THP) & ¢

ZERBHBRERNEZENNTRE—RESHEE -

U 4 1% NE& K ﬁmu,uwmxm%ﬂt%ik&;

HEDEET ,

HE LT FHE £ FEH (Means =+ SEM)

FEHERETHMEE -

SAH & TR AT A & fde

SAH + Nif & TR M T & m g AN (2mg/kg) &£

SAR + TMP % sk MM T B & s 42 vATHP(20mg/kg) 7% #-

+EC A T RBAEI 2T _

¥ REEZNBLESHBE T A L ot S &I LE
£ , p<0.05

A
,)(-«-

(

m
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(g)

Tenaion

M.

10 20 30 40 50
K+ mM
G ERAHRBRESIGER TE R ZEHKALS

ER R T B THEE —R EWEEE -
B ET FHE = HREHR (Meanst SEM)
HERNEATHHEE o

SAH X8k A T AE ok b

+EC R TRBEEI &£ F

-EC A TR RBX &

* RABNBEZESIRTE oL RALH L2

X, p<0.05
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Tonslon

l:

~
-~

(4]

+EC
Comtrol e (12}
SAH A4 (10) o
SAH+Nif ~ w= (5) - . .
* * * b
; - "
* * I/l/"/v
- " T 1
| T/* T/A__———-—A

20 30 40 50

+
X mM

. SRR A B N %%&T&:&:ﬁﬁﬂﬂimfedlpme

(Nif) - tetramethylpyrazine(TMP)j& &4l X B A ¥
MARBLENALTRAE R BEGRE -
g A AT PHME = BER (Means £ SEM)
IR TIHREE o -
SAR #-TH AT &bl
SAR + Mfia—rﬁﬂ”ﬂﬁﬂr_&mwxuﬁ(m«g/kg)mg:
SAH +TMPA T &R T At ik ﬁmiyxmp(zmng/kg) %G 7
+EC £ TRBEEIF

¥ RELNBELESER TR & e bR A& L

22, p<0.05
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~log [NG] {u)

- Nitroglycerine(Ng) T R ALK o R TR b gk’

Kmﬁﬁﬁﬁg§ﬁw%mﬁmﬁmmﬁir%w
E—REHER-
B &xT T34 (mean) = #f:E;; H)

CEHERERTEHIEE o

SAH R THBETHE £ kin
+EC ZF TREBE ﬁ{ﬁ%
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100

(%)

Relaxnlion

’..
&

Contraol > (12}

SAH - (10) .
[ SAE+NIf == (8) —=

SAH+TMP A (8) :

x

\

| 4

[ =

PRASEENTE U
A

8 7 3
-lsg [NG] X

Nitroglycerine(NG) A ¥ M i \ BB TR B w4

% nifedipine(Nif) \ tetramethylpyrazine(TMP) &

EEZEEBERLNBEEEELTEE — RESK

B o o S

BT FH4AE = H£ER (Means = SzM)

HERETEHHEER -

SAR A FEMEET A h ikl |

SAB+NiTA 72 & B T R & £ 45 PAKIT (2mg/kg) %%

SAB+TMP# 7% #% B T S th fr 45 ¥ATHP(20mg/kg) % 4

+EC A TREZEILT | |

¥ RESABREZESRERTE L LB &
‘L #E, p<0.05
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CSF-——N&+

200 r

( mEq /L )

160 +

(12)(10) (12)(6) (12)(6)
107 et s ™
N N N7
NG N\ NS
N% \Z N
A \Z NG
N % N%
N/ N/ N
\V N N
\/ \
7 NG
N NG N\
Cas C 38 C38 Dey
SAH S&H SAH
Nif e

- BB \SERTREYREE nifedipine(Nif) .

tetramethylpyrazine (TMP) R AR S 4
(CSF-Na" )&y 2L 4EH o B
BHAT  FHE + £HS5 (Means + SEM)

HIERNEATEHEE o

SAH & kSR TR ok o dn

SAH + Nif%ﬁwfﬁﬁf?;&tﬂ&*&ﬁ;};;umf(z;ug/kg)%ﬁ
SAH +TMPE -~k 25/ T Ao sk & 4K YA TMP (20mg/kg) 52 %
S ETERE 3 & |

8 A THES 8 £
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Day

R N HFEPET A L & nifedipine(Nif)
tetramethylpyrazine(THP) A& 48 2 G4 P59
(CSF-K") & B 4L o |

FH AT FHE £ #£E% (Means = SEM)
HERNETHMEE °

SAH & Tsk&8B T H H s |

SAR +Nif & AMB T A & £ vANIT (2mg/kg) 72 £
SAH +TMP 7= % 48 88 F A ik fn 7% YA TMP (20mg/kg) 7% #&
3 ATEEF 3 K

8 ATRES 8 KX

— 350 —



= (12) (10) (12) (6) (12)(6)
£ 7 -
- NG N
%
L4 %
R N
7 N/ N YA
£, NZ
Z %
N -
0 \Y/ 1IN N/ |
C38 C 38 C28 Day
SAH SAH ssz
Nif TMP
B+ — . #BU BB TR L eEE nifedipine(Nif) «

tetramethylpyrazine(TMP) &l B4 gik o4&
(CSF-Ca™) & R4 o o
BHERAT FHME = BHEB (Means = SEM)
HEERNATEHMEE o

SAR & T“H B T Ak fdn

SAH +Nif& T 8B T & ik & £ vANIT (2mg/kg) 52 £
SAH+TMP & 7 Sk S BL F B & #n #% VA THP(20mg/kg) 34 %
3EXTERE 3 X |

B XA TEERE 8 X
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Percent Contraclion to 40mM KCl

100

(10)

B+ .

Contral SAH

B TR b e AR XIS BB ¥ e £ (CSF-
HD)AF REARERTE h i 2ESMARTE

AT EFTRE -

ssaft 2 & o M Hbbgd 457E 7, rA40mK KC1#¢ 342 &
BRBBAEIAT |
¥EETFHME £ HEHR (Means = SEM)

 HERETFHHEE

SAH £ TE B T A &8
¥ RAAHBELEREKITLER, p<0.05
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(12)(10) (12) (8) = (12)(8)
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N NG

VI I\
/| .

r—{% 1/ L“”M
C38 C38 C3 8 Day
SAH é@ §& '

Nif T™P

Mtey. HEE  $MBT A %48 A nifedipineNif)

tetramethylpyrazine (TMP) 74 %486 B3R F i
% (CSF;HD)Y & B H

ixo"i:sz :s‘f”ﬁ-ﬁ + #BH (Means £ SEM)

SAH %\Tﬁﬂ?}&’f*‘ﬁé didn kg »

SAH +N1f:§;7‘i*§?}ﬁ'l"ﬁ:£:}:ﬁL&yANﬁ(ng/kg)/‘“#
SAH +THP§;T§5¥:%E§-'FR“;’&:ﬁL&MTHP(ZOmg/kg)/"%
3EATREF 3K

8 A TREF 8 R

* RAEZFREILE &I LER, p<0.05
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BTL. SEB TR REFARIELEEE & gir
F(CSF-ED)X K 40K 0.5m] e kn RS E X A E K4
EEOBERNBLEEAT IR 05 R KM 485 B 1%
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HERETHHEE o

SAE £ TH B TE & fir
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% 5% DOH83-CM-025

R L ¥R EREHTERS
HERRZHED

25

5

GRS

i =

WRZEHECE ZEHE - URMYEARIGERT A2 B =g
FIRAFEHF R ER 2 ik o .

E—FERER DKM RIE(CERREI S benzo(a)pyrene 28 % 7 FE » H
RPN =ZERRRZBZE S RERIF - 1= 8 P52 MiEyE 41
#l ethoxyresorufin O-deethylase (EROD) #¥% M » 53 4} » 7% 7 # & TPA 7 15
M ¥k 5% % B B F (Superoxide anion) Z BEH o AEEANBYEE > L mito-

 mycin C 35 [ 3R BA% 15 H 4 B T 58 18 R R M 18 3l BBOE T A R A 40

LA VR > BV Je K 7E B0 88 79 7R 04 Mitomycin C % 8% DNA 17 2
R INBABCHERSEIRSRIFZEY -

ABSTRACT

Hepatocellular carcinoma (HCC) is the leading cause of male cancer
death in Taiwan. Early diagnosis and surgical removal is still the most
effective treatment against HCC. Due to HCC is not responsve to
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chemotherapy, we have tried to develop chemopreventive agents in
preventing HCC formation. Chemoprevention is happen to be one of
the major research areas in National Cancer Institute (NCI) of USA.

This is the second year of a 3-year project to study the potential
chemopreventive effect of the leaf of Terminalia capappa L. Terminalia

catappa L is a commonly used herbal drug in the treatment of liver
related aliments in Taiwan.

In the first year we first extracted the leaves of Terminalia capappa
L with water and then followed by chloroform, n-hexane, and s
ethylacetate partition. Each partitioned fraction was then concentrated |
and screened by the inhibition of benzo(a)pyrene (BaP)-induced
S.typhimurium TA98 mutation assay. The results demonstrated that
every fraction has the inhibition potential against BaP-induced mutation
and chloroform fraction posed the highest potential. This fraction also
inhibited the ethoxyresorufin O-deethylase (EROD) activity in vitro and
inhibited the TPA-induced superoxide anion in human neutrophils.
The above evidence all indicated that chloroform fraction has the ability
to inhibit BaP-induced mutation.

This year we test the effect of Terminalia capappa L leaf extract in
vivo. The results demonstrated that continuous exposure to this extract,
equal to 0.25 and 0.05 g original weight, for 6 days can reduce the O
mitomycin C-induced micronuclei (MN) formation. Furthermore, the -
chloroform fraction also have this protective effect against another
carcinogen, benzo(a)pyrene, induced micronuclei in vivo.

We will further probe into the mechanisms of this in vivo
protective effect.

1. AT

o}

=

FAOMEIRBERA TSR ABATHEMATARER
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EFHERBE 12 Prognosis k¥ £ » HAAMB LR E & 5
HAERERXAR ) I -FEFORL LA FEFNL AR H
LAETEEAY (Chemopreventive drugs) AL AR
Bk AZEX B & iﬂm&ﬂ: PR F BB AMAML G L
RETEmME o

HEBMEERMBAEHFEAAR LR LCHEFT LA S
¥ ik o B A ¥ ¥ (hydrolyzable ~tannins) %2 : punicalin,
punicalagin, terflavins A, terflavins B, tergallagin F 12 & i?': w
(tannins) (1)°o M p\inicalin A punicalagin A~ {2 7T # 4| HY # & ¥ F
HIVHRZFI AR » LETHHEAZI HIVR B S E > L DS 3 &
BA SuM2) e FREMEFHALALGHHIV REAHHI/ER o 2
AIBEHER T LA LLERGH A EARZ i § (initiation), 1R &
(promotion) Z & K (progression) ¥k Al A # 4] » RIS AL Z#H T
o A EH A B in viwo A in vivoF ik c RUEFAM L HELT LA
RiahXed  RREZFRFBEFH AN HIER - B a5
AT K 4L 4 BB AT & (chemoprevention aganist chemically-induced
hepatic damage) X H & o

PRECIE A S

(—) Animal and treatments‘:
L F# 30~40 g FHARICRI AL (RASVELBE M ¢
'@)?ﬂ&m?wﬁummzﬁﬂol

(% —4) B
TRERRS K F MR Acetone extract 23 mg/0.42
ml/mouse (A E # 025 g original /mouse) .¥4 0.1% methyl
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cellulose & A  suspension; CK group #®& #  0.1%
methylcellulose 0.42 ml/mouse * & & M& 6 K - »HE TR
& 4B R = 4 Mitomycin C (1 mgkg)e TRV FLEHATA
s sulr EHA 481 H - REAFKE Sulo

(% =)
FEBRE—& 2RI RE  FTRARSLS XN FETHRL
Acetone extract 4.7 mg/ 0.3 ml/ mouse (18 & # 0.05 g
original/mouse) 7F »A 0.1% methylcellulose BC p%,  suspension;

CK group R & 0.1% methylcellulose 0.3 ml/mouse ©

(% =)

TR TR Z DA s F Re g P ®|E CHCI3 extract
0.76 m0/04 ml/mouse (4 & # 0.25 g original/mouse YA
0.5% Tween 80 & % ; CK group ® # 0.5% Tween 80 0.4
ml/mouse’ & KM SK » ERNF ARREEAR > —8F
WA CK group L B = 4 Bap (250 mg/12.5 ml/kg® #FH
corn oil)r ¥ —AL FHREMAEEH com oil (12.5 mikg)’ &
ik 48 DE o A A Sulo

(=) AO-coated glass slides:
AO (acridine orange) (sigma) 3 3% distilled water B AR R A 2
mg/ml LBER o ATE methanol % 7% X glass slide & 3% hot
plate L& £ 70C » ] 10 ul AO H G E WA glass slide b
 EREHBBRREHEA o

(=) Peripheral blood cell preparations:

i #H R & Sul M P AO-coated X glass slide £ » & &
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coverslip # E % 1 8 £ overnight’ RBE L R E T4 (T
ARBEEBENER 4CAH#F » #F 2~3 K) o

(¥9) Fluorescent microscopy:
ﬁ-%?‘:% # % T A A blue excitation (450-490 nm) » barrier
filter 520 nm’» #* & # & L & % & X reticulocyte ¥ X
reticulum Z 4 & B X > &A% X micronuclei Bl L4 &, & 2
» L ARE T A G o &R IAE . 1000 18 reticulocyte
(RET) ¥ 4-# micronucleated retivulocyte (MNRET) % 4 18 %
» A VA (MNRET/1000 RETs) 7 X & & ©

3.8 % o
AREFREWSBLLH 6K B%F miomycin C #®
R dh ik ARATRI 2 M PR T AL R R K
Mitomycin C T 3 & 18.62% 1.74/1000 MNRET/RET » 123 & & T 42
MN B2 518+ 1.38 (P<0.001) (B —)o %4344 X & 4= ¥ ik R
®E 15 R 4.7 mg/day #E R 0.05 g XRBI-HE 4 F
#HAER » & 1698+ 138 BE 13.140.77 (P<0.05) (B =)o

% 9 7A Chloroform # %% % Bap-F R HH L B » & &,
Chloroform # # # 7 % & # 4 » Bap T % & 8.24% 0.71/1000
MNRET/RET » Chloroform # 3% % 7 # # #HHER > 10.69% 0.74
(P<0.05) ©

REBMAIIRINLHE AALBEFRFANL T *a F
RERPTAGRH - LASGRRMERRARBANREFNZ
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WX & i\%’}‘agf’:%éwbékéﬁ‘%ﬁ—'f E.ﬁ-ﬁi%# °

XBRFPLARSHEALHE LTSS ﬁi']‘z»za-“fiﬁ’ﬁ'
(tannins)° & ¥ X punicalin &M ST 47 41 HIV Z)iiﬁfiﬁ:’?(ilw
HAEEFAAI-HEIMRDE S, typhimﬁrium TA98 #H 4 ¥R &
HEBE o B BRI AE S XHEETETHH BPAFRZ
HKRAER o %iiﬁ_*‘&%ﬁbﬁﬁﬁ%ﬁﬁi‘%ﬂ Chloroform, n-
hexane & ethyl acetate 2 partition & ° BRI partitionkfii#&ﬁi
Sy A& ¥ % BaP FrE R XK E R KM A ¥ 24 FL (Chlorofrom) &
F3 (ethyl acetate) {E AR 3 » WA ZR TR M

St 2 ¥ 414k A LA K 4 ® ERODX 7% # - EROD A R &
cytochrome P450 1A1 X R A& » 1 P450 1A1 #'¥ BaP Z &AL A
VA EROD BF 4% & 7% 4t BaP ZWEEN. o &2 &R chloroform 3 R 4
éwmuMMQWTﬁ&%WﬁEmmﬂi@wwwﬁémiﬁﬁ
M 12 o % 9+ » Chcoroform # B4 & # s 7 T 47 % TPA & F e X
HyO5 > Bf A # free radical scavenger ZAER o

% %k » Ethyl acetate 3 B4y ¥ EROD X 1k Al A #L chloroform %
ATA FAGAESALBAERODFRIERA  REHZMNTTH

AN

N

#1ER o

BRUEZEN H Bk KM B4 E X R T ¥ % BaP A A
BEXEY RAKAIAE —HHALEHH BPIAREEK 7
—BRRAAEBRSTHARGHRT AGET °

AHAREFFAMAIEA  BAREARK 025 ¢ &
0.05 g A= ¥ A48 H AR R & 6 % 3 T # 2 # ¥ 4 mitomycin C &
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BRAMNIRIMBERR I RFABRAE AR T T #H 4
mitomycin C FHEEB X% o

5. B H AW

SUERLE L ASE E RS NS P R RX4ER 2
REHRNIERA S RHFRAFLL —F 54 o
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‘25 F
20 - T

\

15

MNRETs/1000RETs

Acetone ext Acet+Mit C CK(Mit C)

B — ~ &Eﬁﬁ'ﬁ@ 23 mg W 4= Hf ¥ acetone Mk 6 £ K » S
Mitomycin C (1 mg/kg) s 48 I ﬁ{li‘ﬁﬁz Al MN # 4| & A
By P< 0.05¢ |
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20 F

15

10 +

MNRETs/1000RETs

o
N\

T

0 ¥ A
Acet ext Acet+Mit C CK(Mit C)

M=~ &R 47 mg HA-BHE acetone # ki 6 RK > & T
mitomycin C (1 mg/kg)* 48«1 #L 3K & » ¥ MN ¥ 4 4% Al
B P<0.05¢°
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Bap Bap+CHCI3 CHCI3.

HME- 25 me 23 mg # 1= # ¥ X chloroform # # 4% & & F
benzo(a)pyrene (250 mg/kg) 48 K & o ¥ HAIEH &
P<0.05°
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% 5% DOHS83-CM-026

I & "<§ﬂ!’§ SPRER D ZEER
 HERAREIZHR

R E

FLOT B T A s

i £:3

Eﬁfﬁ%@@ﬁ]‘ M REW BEAER ARl ¥R B

B OMEFREESTERSHARNIBROEE LS FHAME
}i@ 43 asarinin > B #i B 5 5 dictamine & % &5 5 4 skikonin & %5 If1 & £2 ot /E
H 1 Ll dictamine #f 5 #f % B £ % % (noradrenaline) 3] 5% B W i 15 /5 11
%J%gﬁ 541 BE 8 B A R 4 thaliporphine RIj /2 & {5 i & Wt 5 & B 45 401 41
nitric oxide synthase Ky fF fl o & It 3 #ll 31 4F & dictamine & 4 1% & 8 &
thaliporphine 2 4 #JJ # nitric oxide synthase Z {E I #£ #& o Dictamine ¥ B #]
# 15mM KCI 3] ﬁﬂﬁl&ﬁﬂj 60mM KC1 5| 28 f9 Il &5 S 05 88 - {Eﬂzgllben-
clamide (ATP-sensitive K+ channel blocker) iif 7 BE ¥ 47 ¥ dictamine #)1 &l 15
mM KCI 5| % Ift % M 5 2 /£ F3 > & I dictamine 2] I E R 5t 3 R 2 AR
7B K+ channel fij % ° Dictamine (100 M) 52 2 #1141l Bay K 8644 & KCl 2|
WM E K HE o 7£ 7 nifedipine 7% 7 T noradrenaline 2| % # tonic contraction
{5 28 #% dictamine AT o 7 3 79 K 19 1 & dictamine {5 48 28 4& If %5 S5 30 o
It dictamine 7 & Ifl & £2 5t & B #0 # Ca2+ & i & EE.voltage-dependent )4
receptor-operated Ca2+ channels o Z ¥ i & ff 5 % thaliporphine(0.1-100 xM)
51 88 55 M0 K 00 = 8 A 8 R A B MR Ca2+ PSR o LAY+ thali-
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porphine ¥ 7 % % (endotoxin 5| B E M EE R T EEHEWIER » K
J §F 4 5t B4 # o Thaliporphine B3 88 3t #J1 # lipopolysaccharide (LPS) 35| %
32 hn T 774.2 macrophage nitrites Z& 4 - thaliporphrine ¥ % #2 #l % inducible
nitric oxide synthase (NOS) #J expression » 3ifi ¥ 7 B #% % % 5 NOS My % -
Bradykinin B 58 % # 79 57 #ll B2 & 4 nitrites > {B 2 thaliporphine 3 A~ 8 &
bradykinin 2| 2 & % 8 R & # K nitrites 8 & &£ o LPS ® B J 774.2
macrophages & B interleukin 1 8 (IL-1 B ) Z ¥ F8 & #% thaliporphine #I# » %%
i thaliporphine #1 1< 8 2 LPS H # /A & M it & B IL-1 8 - LEb 5 R &R A
thaliporphirne #) &1 7 LPS Fii # ¥ # macrophage A inducible NOS expression,
B W ] B R AR i 041 T LPS ATl A9 IL-186 BRI 2  Thaliporphine(3-10
mg/kg, iv) B & 43 ¥k 18 LPS 7 51 % (¢ 1% 0 B ¥4 {K 3¢ » A 1 thaliporphine ®
TG P9 % 3K 5 5 6 {5 i BE A% A 5% \

Abstract

In a large scale screening test, the effects of some components of Artocarpus
communis Forst, Asarum sieboldi Miq., Neolitsea konishii K, Dendrobium
moniliforme Sw., Hernandia nymphaeaefolia K, Boenninghausenia albiflora
Reichb., Abrus precatorius L. and Lithospermum erythrorhizon S. on ral
‘aorta was studied. We found that asarinin (isolated from Asarunkz.sieboldt
Miq.), dictamine (isolated from Boenninghausenia albiflora Reichb.) and
skikonin (isolated from Lithospefmum erythrorhizon S.) possessed
vasorelaxing effect and dictamine was shown to be more -effective
vasorelaxants than asarinin and skikonin. Thus, dictamine was used in the
following experiments to study the properties and mechanisms of
vasorelaxing actions. Additional, thaliporphine (isolated from Neolitsea
konishii K) exerts vasoconstricting effect and inhibits nitric oxide synthase
(NOS) expression. Dictamine was more potent in producing relaxation in

15 mM KCl- than in 60 mM KCl-induced contraction. Glibenclamide (an

— 370 —



ATP-sensitive K+ channel ‘blocker) shifted the concentration-dependent
relaxation curve of cromakalim to the right. However, the concentration-
dependent relaxation curve of dictamine was not affected by glibenclamide.
Dictamine (100 pM) relaxed the aortic contraction caused by KCI or Bay
K 8644. The tonic contraction elicited by noradrenaline (3 uM) was also
relaxed by dictamine in the nifedipine (1 pM)-treated aorta. This relaxing
effect of dictamine persisted in endothelium-denuded aorta. In conclusion,
dictamine relaxed the rat aorta by suppressing the Ca2+ influx through both

voltage-dependent and receptor-operated Ca2+ channels. Thaliporphine

(0.1-100 puM) produced sustained, dose-dependent contraction in isolated
rings of rat aorta. The formation of nitrites caused by lipopolysaccharide
(LPS) in J774.2 macrophages were inhibited’ by thaliporphine.
Thaliporphine, inhibited the expression of inducible NOS, without directly
affecting the activity of enzyrhe. In endothelial cells, the nitrites formation
induced by bradykinin was inhibited by MeArg, but not by thaliporphine.
Thaliporphine dose-dependently inhibited the accumulation of nitrites in
interleukin-1 (IL-1B)-stimulated macrophages, while the tumor necrosis
factor a (TNFo)-induced nitrite formation was not inhibited. LPS-
stimulated IL-1B synthesis in macrophages were significantly inhibited by
thaliporphine, ‘while thaliporphine had only minimal effects on LPS-
stimulated IL-1B synthesis in endothelial cells. These results demonstrated
that thaliporphine inhibits LPS induction of NOS expression, and that the
mechanism of action of thaliporphine is through inhibifion of LPS-
stimulated IL-1f synthesis in macrophages. In anaesthetized rats subjected
to LPS, pretreatment with thaliporphine partially restored the fall in mean
arterial pressure (MAP) at 3 hours after LPS injection. In conclusion,

thaliporphine selectively inhibited the expression of inducible NOS, it may
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thus hold potential for the prevention of endotoxemia.
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Materials and methods

Rat aortic contraction

Wistar rats of either séx weighing 250-300-g were killed by a blow to the head. The
thoracic aorta was isolated and excess fat and connective tissue were removed. The
vessels were cut into rings of about 5 mm in length and mounted in organ baths

containing 5 ml of Krebs solution of the following composition (mM): NaCl 118.2,
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KCl1 4.7, CaC12.1.9, MgSO, 1.2, KH,PO, 1.2, NaHCO, 25 and glucoée 11.7. The
tissue bath solution was maintained at 37°C and bubbled with a 95% 0,-5% CO,
mixture, Two stainless steel hooks were inserted intobthe aortic lumen, one was fixed
while the other was connected to a transducer. .The aortae were equilibrated in the
medium for 90 min with three changes of Krebs solution and maintained under an
optimal tension of 1 g before specific experimental protocols were initiated.
Contractions were record isometrically via a force-displacement transducer connected to
a Grass polygraph. In some experiments, the endqthelium was removed by rubbing
with a cotton ball, and the absence of acetylcholine (3 pM)-induced relaxation was

taken as an indicator that vessels were denuded successfully.

c¢GMP and cAMP measurements

The content of cGMP and cAMP in aorta was assayed as described previously (20).
After incubation of aortic rings with forskolin,' sodium nitroprusside, dictamine or
DMSO for 2 min, the aortic rings were rapidly frozen in liquid nitrogen and stored at

-80°C until homogenized in 0.5 ml of 10% TCA using a potter glass/glass

homogenizer. The homogenate was centrifuges at IOOOOg for 5 min and the supernatant
was removed and extract with ether, and the cGMP or cAMP content was then assayed

using RIA kits. The precipitate was used for protein assay (21).

Inoéitol monophosphates measurements

The same procedure as described by Hirata et al. (22) was used to médsuring the
[PHlinositol monophosphate formation in rat aorta. Briely, rat aortae were exposed to
Krebs solution containihg 10 pCi/ml of [PHlinositol for 3 h and gassed with
95 %02-5 %CO2 mixture. The tissue were then transferred to tube containing fresh

Krebs solution with .DMSO or dictamine for 15 min and saline or NA (3 uM) was
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added and incubated for another 15 min. LiCl (10 mM) was added 5 min before NA to
inhibit inositol monophosphatase (23). The aorta were then frozen and homogenized in
TCA. After centrifugation, 1 ml of supernatant was collected and applied to Dowex-1

ion exchange column (32).

Cell cultures

The murine macrophage cell line (J774.2) and bovine pulmonary artery endothelial
cell were obtained from the American Type Culture Collection. Cells were maintained
in continuous culture in T75 tissue culture flasks in Dulbecco's modified Eagle's
medium (DMEM) containing 0.4 mM L-arginine and supplemented with 4 mM
glutamine, penicillin ¢100 units/ml), streptomycin (100 pg/ml) and 10% foetal calf
serum (FCS). Cells were harvested by 0.25% trypsin-4mM EDTA apd passaged every

3-6 days by dilution of suspension of the cells 1:3 in fresh medium.

Measurement of nitrite production as an assay of NO synthesis
Nitrite production, an indicator of NO synthesis, was measured in the supernatant
of endothelial cells or J774.2 macrophages as described previously [19]. Briefly, the

cells were seeded into 96-well plats (10° cells/well) with 200 pl of culture medium

until cells reached confluence. The effects of thaliporphine on the constitutive or
inducible NO synthase were investigated in endothelial cells and J774.2 macrophages,
respectively. The Ca?*-dependent release of nitrite was determined in endothelial cells
which were incubated with bradykinin (1-100 nM) for 30 sec at 37°C in culture
medium containing indomethacin (10 M) and 0.2 mM Ca2*. To assess the effects ot"
thaliporphine, dexamethasone, cycloheximide or MeArg on Ca2+ldependent nitrite
production, the above agents were added simultaneously With bradykinin to the 0.2

mM Ca?*-containing medium. To induce Ca2*-independent NO synthase in J774.2
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macrophages, Escherichia coli LPS (1 ug/ml) was added for 24 h in Ca?*-free culture
medium containing 1 mM EGTA. To assess the effects of thaliporphine (0.1-100 xM),
_cycloheximide (10 uM), MeArg (10 pM) or dexamethasone (10 uM) onl nitrite
produétion, the above agents were added simultaneously with LPS to the Ca2*-free
culture medium for 24 h. To determine whether thaliporphine affects the activity of
induced NO synthase, thaliporphine and cycloheximide (10 uM) was added to J774.2
macrophages already treated with LPS (1 pg/ml for 24 h) and nitrite production was
measured after a further 24 h. After a specified incubation’ tilns, an aliquot (100 pl) of
the medium was removed, mixed with an equal volume of Griess reagent (1%
sulphanilamide/0.1 % haphthyl-ethylenediamine dihydrochloride/2.5% H,;PO,) and then
incubated at room temperature for 10 min. Absorbance was read at 550 nm using a
Multiskan II plate reader (Titertek). Nitrite concentration in the medium was
determined with sodium nitrite used as a standard. To deterniirie the effect of
thaliporphine on nitrate synthesis, in the analysis of macrophages that contain both
spec;ies, one portion passes ihrough the cadmium éolumn (this column is high-pressure
teflon tubing, 10 in. in length, 1/8 in. o.d., 2.7 mm i.d., packed with copper-plated
cadmium filings, yielding a composite response for nitrates and nitrites, another portion
bypass the cadmium column, yielding a response for nitrite alone, and the sample's -

* nitrate content is calculated by difference.

Purification of macrophage NO synthase by affinity chromatography

The J774.2 macrophages were sonicated with a Soniprep (6 x 5 sec, 100 W) (MSE
Scientific Instruments, Craw]ey, UK) in ice- cold sucrose-free Hepes buffer contamlng
protemase inhibitors (antipain, leupeptm pepstatm chymostatin; 10 pg/ml each).
Cytosols obtained by centrifugation (1 h; 100000 &) were stored at -70°C. Protein was
determined by using Bradford reagent (Bio-Rad, Germany) [20] with B_SA,as‘standa:’
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Cytosolic fractions (5 mg of protein) were loaded on an ADP-sepharose column (5x100 °
mm), which'was subsequently washed with low-, high (0.6 M-NaCl included)- and
low-ionic-strengih buffer [40 mM-Tris / HC1 (pH 7.4) / 5mM-L-arginine

/ 3mM-dithiothreitol / 2 uM-FAD /2 yuM-FMN / 2 puM-tetrahydrobiopterin / 10%
(v/v) glycerol]. NO synthase was then eluted with 5 ml of .8 mM-NADPH. By using
this procedure, a 20-fold purified enzyme (determined by the increase in specific

enzyme activity) was obtained with 20% recovery.

Measurement of NO synthase activity by formation of L-[3H]citrulline

NO synthase activity was measured as the conversion of L—[3H]arginine to
L-[*H]citrulline. In the presence or abseﬁce of thaliporphine or MeArg, the NO
synthase preparations were incubated with L-[3H]arginine (0.05 pCi), NADPH (1
mM), L-citrulline (0.1 mM) and tetrahydrobiopterin (5 pM) for 20 min at 37°C in
Hepes buffer (pH 7.5). Samples (2 ml) were applied to columns (1 cm diameter)
containing 1 ml of Dowex-AG 50W-X8, Na™* form (prepared from the H™ form), that
had been pre-equilibrated with 20 mM sodium acetate, pH 5.5, containing 1 mM
L-citrulline, 2 mM EDTA, and 0.2 mM EGTA (stop buffer). The eluate (2 ml) was
‘collected into a liquid scintillation vial. Columns were eluated with 2 ml of water and
collected in_to anothér vial. Aquasol-2 (5 ml) was added to each vial and were counted |
in a Beckman LS 5000. The reaction was stopped by dilution with 1 ml of ice-cold
Hepes buffer (pH 5.5) containing EGTA (2 mM). Reaction mixtures were.appliéd to
AG 50W-X8 (100-200 mesh) columns and~ eluted L—[,3H]citru11ine activity was
measured by scintillation counter (Beckman LS 5000). The activity of NO synthase
was further characterize by incubation with EGTA (2 mM) to determine the
dependence of the enzymatic activity on Ca?*. The Ca?t-dependent activity unnder

control conditions was taken as constitutive NO synthase, while that not inhibited by
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EGTA was taken as a Ca2+-independent inducible isoform of NO synthase [21,22].

IL- 1B assay

To assess the effect of thaliporphine on synthesis of interleukin-18 (IL-18), the
thaliporphine (100 uM) simultaneously with LPS were. added to macrophages or
endothelial cells for 24 h. IL-18 was assayed in culture supernatants from macrophages
or endothelial cell cultures by IL-18 ELISA kit (Cayman Chemical Company, Ann
Arbor, USA). This assay was linear for IL-18 concentrations of 200-2000 pg/ml.

Haemodynamic measurements

Male Wistar rats (300-350 g, Biological Research Laboratories, Fullinsdorf,
Switzerland) were anaesthetized with sqdium pentobarbitone (40 mg/kg, i.p.). The left
carotid artery and the femoral vein were cannulated for blood bressure measurement
and i.v. injections, respectiveiy. The arterial cannula was connected via a Statham
pressure transducer to a Grass model 7 polygraph (Grass Instruments Co., Quincy,
MA) for arterial pressure measurement. Heart rate (HR) was monitored on a
tachograph (Grass Instruments Co.) triggered by a standard Léad II ECG. After a 30
min-stabilization period, the basal values of blood pressure and HR were recorded. To
assess the effects of thaliporphine on LPS-induced hypotensive shock, after the end of
the stabilization period, rats were treated with vehicle or thaliporphine (20 ug/kg, i.v.)
for 20 min and then LPS (10 mg/kg, i.v.) was administered for 3 h. To assess the
effects of thaliporphine on LPS-induced hyporesponsiveness to vasoconstrictor, rats
were treated with vehicle or thaliporphine for 20 min, and then received LPS (10
mg/kg, i.v.) as a slow injection over 2 min and pressor responses to noradrenaline

(NA, 1 pg/kg, i.v.) were reassessed before and at 1, 2 and 3 h after injection of LPS.
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Data analys15

The results are expressed as means+S.E.M. A one-way analysis of variance
(ANOVA) was done for multiple comparison, and if there was significant variation
between treatment groups, then the mean values for an antagonist were compared with
those for control by using Student's t-test, and P values of less than 0.05 were

considered to be statistically significant.
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Effects of dictamine and cromakalim on the Caz+-dependent
contraction of rat aorta induced by high K+,

In the medium of high K* (60 mM), various concentrations of dictamine
and cromakalim were preincubated with aorta at 37°C for 15 min. Then
cumulative concentrations of Ca2+,(0.03-3 mM) were used to evoke the
contraction. The values (% of maximum contraction) are presented as

means+SEM (n=6).
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Fig. 2. Concentration-response curves for the relaxant effects of dictamine and
cromakalim.

Rat aortic rings were precontraéted with 15 (A )or 60 ( O ) mM K* for
10 min; then various concentrations of dictamine or cromakalim were
added. Relaxations are presented as percentages (means+SEM, n=6) of the

K *-induced contraction.
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Typical tracings of dictamine-induced inhibition of the tonic
contractions produced by KCl, Bay K 8644 and noradrenaline in rat
aorta. ‘

Exposure of aortic rings to KCl! (60 mM), Bay 8644 (0.1 uM) or
noradrenaline (NA, 3 M) caused tonic contraction maintained for 10 min;
then nifedipine (Nif., 1 uM) or dictamine (100 #M) was added. In panel C,
the aorta was preincubated with nifedpine (1 pM) for 15 min, and then
diétamine (100 uM) was added 10 min after NA was used to trigger and
maintain tonic contraction. Acetylcholine (ACh, 3 pM)-induced relaxation

was taken as an endothelium in this preparation was intact.
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Fig. 4. Relaxation of NA-induced tonic contraction caused by dictamine in

endothelium-intact and denuded aorta.
Various concentrations of dictamine or DMSO (0.1%) were added 10 min
after the exposure of aorta to NA (3 gM). After 15 min, the percentages of

contraction were calculated and expressed as means+SEM {(n="6).
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Effects of glibenclamide on the vasorelaxing effect of cromakalim and
dictamine in rat aorta.

After pretreatment of rat aorta with glibenclamide (10 uM, ) or DMSO
(0.1%, o) for 15 min, NA (3 #M) was used to induce muscle contraction.
Various concentrations of cromakalim (A) or dictamine (B) were added 10
min after' the- exposure of aorta to NA. Relaxations are presented as

percentages (means +SEM, n=6) of the NA-induced contraction.
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Inhihition of the Cal*-independent nitrite production by
thaliporphine.

(a) Time-course of Ca?*-independent nitrite production stimulated by LPS
(1 pg/ml, o) and nonactivated (o) of macrophages in Ca2*-free medium.
(b) Dose-dependent inhibition by thaliporphine on nitrite accumulation ir}
Ca?*-free culluré medium during 24 h in J774.2 macrophages stimulated
with LPS (1 pg/ml). (c) J774.2 macrophages which had been preinduced
for NO synthesis by LPS (1 pg/ml) and in which further NO synthase
induction was blocked by cycloheximide (10 pM). Thaliporphine (0.1-100
uM) was added and nitrite production was measured ;fxer a further 24 h.
Nitrite accumulation in the medium was determined using the Griess

reaction. Data are expressed the means+S.E.M. of six experiments.
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Fig. 7. Effects of thaliporphine on Ca“-dependent nitrite production.
To induce Ca2+-dependent nitrite production in endothelial cells,
bradykinin (1-100 nM) was added for 30 sec in 0.2 mM Ca2+—containing
medium (o). Thaliporphine (100 uM) was added simultaneously with
bradykinin (1-100 nM) plds 0.2 mM Ca2* (e) for 30 sec in endothelial
cells. Nitrite accumulatidn in the medium was determined using the Griess
reaction. Data are expressed as means +S.EM. of triplicate observations.

*P< 0.05, ** P< 0.001 as compared with Ca2*-free medium.
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Fig. 8. Effects of thaliporphine on NO synthase activity.

The ADP-sepharose-purified cytosolic macrophage NO synthases were
preincubated with thaliporphine (¢ ) or MeArg (0 ) for 20 min at 37°C in
Hepes buffer. NO synthase activity was measured by formation of
L-[*H]citrulline from L-[{3H}arginine. Data are expressed as

means;tS.E.M. (n=4).
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Effects of thaliporphine on IL-1g- and TNFa-induced nitrite
production.

Macrophages were incubated with ihter]eukin—lB dL-18, 30 U/ml, o) or
tumor necrosis factor « (TNFe, 0.1 pg/ml, o) for 24 h. Thaliporphine
(0.1-100 uM) was added simultaneously with IL-18 or TNFa for 24 h in
macrophages. The release of nitrite from unstimulated cells was 4.243.0
nmql/106 cells/24 h and that from cells treated with IL-18 or TNF« was
362.5+19.8 and 113.3412.3 nmol/106 cells/24 h, respectively. Data are

expressed as means +S.E.M. of four observations.
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Fig. 10. Thaliporphine prevents the delayed hypotension and vascular

Time after LPS (h)

hyporeactivity to noradrenaline in endotoxic shock.

Depicted are the changes in MAP (a) and pressor responses to
noradrenaline (1 pg/kg, i.v.) (b) in rats subjected to LPS (10 mg/kg, i.v.).
Groups of rats were pretreated either with vehicle (0, n=8) or thaliporphine
(20 pg/kg, i.v.) (4, n=8). LPS was administered at time 0. Data are

expressed as means+S.E.M. *P< 0.001 represent significant differences

when compared to control at the same time point.
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Table 1 Effects of asarinin, dictamine and skikonin on rat

thoracic aorta contraction caused by KCl and noradrenaline.

Treatment Contraction (%)

KCl (60 mM) NA (3 uM)
Control 100.0+4 .4 .100.0+£5.2
Asarinin 44.6¢5.7** 65.018.6*
Dictamine 2.932.0%*F 10.045.4***
Skikonin 30.6+3.8%* 29.645.5%*

Rat aortic rings were preincubated with asarinin (isolated
from Asarum sieboldi Miq.)p dictamine (isolated from
Boenninghausenia albiflora Reichb.) of'skikonin (isolated
from Lithospermum erythrorhizon S.) (100 uM) or DMSO (0.1%,
control) at 37°C for 15 min; then noradrenaline (3 uM) or
KC1l (60 mM)‘was added. Percent contractions of the control
are presented as means+SEM (n=6). *P « 0.05, ** P < 0.01,
*** P < 0.001° as compared with the respective control

values.
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Table 2 Effects of dictamine on the cGMP and cAMP levels of

rat thoracic aorta.

Treatment (pmol/mg protein)

cGMP CAMP
Control . 2.1720.12 3.76+0.31
Na nitroprusside 6.2210.53* -
Forskolin - 7.95i0.38*

Dictamine 2.20+0.18 3.90+0.48

after preincubation of aortic rings .with sodium
nitroprusside (1 upM), forskolin (1. puM), dictamine (100 uM)
or DMSO (0.1%, control) for 2 min, the reaction was stopped
by immersing the tissue into liquid nitrogen. The cGMP and

_CAMP contents in rat aorta were then measured. The results

are expressed as the wmeansiSEM (n=6). * P < 0.001 as 0

compared with the respective control.
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Table 3. Effects of th&liporphine on LPS-induced IL-18
synthesis ‘

J774.2 macro?héges or bovine"endotheliél cells were
incubated in the ‘absence (control) or presencekof;l'pg/mi
LPS for 24 h. Thaliporphine (100 pMi wa;.added
simultaneously with LPS for 24 h. IL—lB Qas quéntitatéd‘by
IL-18 ELISA kit. Values are expressed as meanstS.E.M. (n=5).

*P < 0.001 as compared with the respective LPS-treated

level.

Cell types Treatment IL-18 (pg/ml)

Macrophage Control - 400433
LPS 183064186
Thaliporphine+LPS 1809+110%*

Endothelial cell Control | 448+15
LPS | 3007457
Thaliporphine+LPS ' 2840+57
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The undertaking project is to develop a database
system to serve the researchers on Traditional Chinese
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Vedieine. Information included the medical series
obtain from National Rescarch Institute of Chinese
¥edicine's Jibrary.

From 1961, 458 categorics of medical serials’ title
were clagsified. The subject, auther and publisher of
each'artical of these medical series’'s contents vere
entried into the database, A full-text retrieve method
vas used to access these cantents in the database, This
database were wade into disketta, and distributed to 79
research institutes monthly began from Dec, 1991,

In 1992, this plau vontinued and enlarged into an

on-iine retvieral system in order to server more paople
and wider area,
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An Information Integral Computer System of
classical chinese Medicine
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An Information Integral Computer Systemn
of Classical Chinese Medicine

Yat-Kwong Chan', Kuan-Chung Suw', Tsang-Shyh LiP%, Geng-Fwu Jang'

Summary

The third year studies of “Information Integral Computer System of Classical Chinese
Medicine” achieved the gusls of <<Jing-Yue-Quan-Shu>> electronic data entry and check-
ing. A user-friendly keyword searching interface for classical Traditional Chiness Medicine
was finished by using FroPro for Win , 8 DataBase Management System, (DBMS), under
the Chinese Version Windows 3.1 environment. The rate of searching << Huang-ti-nei-
ching>>, <<Ji-Yuan-Sze-Da-Jis>> and <<Jing-Yue-Quan-Shu>>, totally two million Chi-
nese characters was ahout one minute. Using DBMS as & tool of system development , we
can save our pre-defined keyword results with the disk space 12 times less than the previous
regular method. In this studiag , the attractive and user-Fiendly interface of MS-Windows
was inherited to our system. The file server between Hualien and Kao-Hsiung was installed
successfully, we can change and run the remote programs in MS-DOS via telecommunica-
tions software, modem, and telephone line .
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*1 Tz'u-Chi Buddist Gencral Hospital , Hualien.
* Kao-Hsiung Municipal Chinese Medical Hospital, Kno-Hsiung.
*3 China Medlcal College, Taichung,

*4 Tri-Service General Hospitel, Taipsi.
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" The collection effect of the Chinese formula
-A study of the Shou-Chen-Chun-Ton /N5 as an example

Abstract
Components of the formula Shou-Chen-Chun-Ton (/N H 355 ) was

divided into three groups, Radix Paeoniae Lactiflorae ( H %j), Radix

P

Astragali (#78), and Cinnamon twig (#££%), Radix Glycyrrhizae (HE),
Fructus jujubae (A B%). Extract of each group were inject into rats to
observe the blood pressure wave spectrum change at the caudate artery.
The whole formula were also extracted and injected into rats to follow

the blood pressure wave spectrum change. Each group has the effect on

Y !

the Fourier components of the blood pressure wave. The meridian effects

of these herbs are the same as described in the Chinese medical books, if
we consider each meridian is in resonance with a specific Fourier

components.

The whole formula when injected into rats had an effect on the Fourier

components of the blood pressure wave similar to the linear combination
of individual effects of the three groups when they were injected

separated into rats. This may be the fundamental purpose to construct a

| formula.
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RZRTEBFELEH I BHERSSCERER S — - TIRE
IR IR E Z MU B KA B Z AR 4% 2 T B2 5 B ( Waug et al 1987. 19896
19926 )

I RFCHUBEZORREIBLHER ) BERTSHKZ S
EHIREEES ( Waug lin et al 1991. Waug et al 1989 a. 1982 a. b.) - &M
URREHERZHER ) RERRENZ S BHIRE B S (Waug e al
1994b). 35 £ 3 5 52 3 M DU 4% 04 57 B A5 SR 5 M 4F (Waug et al 1989 a.b. 1992,
1994b, Young et al 1989 1992, Yu et al in Press), 5 52 R > B 128
HRHIREES RIS FEE T REHEE 2R 17 I 1R 7 BRAH BY i i g it
MEENEN - MHAZ KRR LS T EHRANLIERE - AREY > B

HRUHREY BB DR FEEEGEESSE 10 35 % . #f e 2%
B R AL & 109 A FE (Waung Lin et al 1992, Waug et al, 1994. a.b.), 1E It 8
s BFPAETHE—EE S 2S5 7ER RN NEFEIEEYHS% > &
WP BhZEE - B > SBIWEE KE - 68 R HE, 838
—H REFERARIHFEMESE—RCER > RASEEN IRES
W WHHSRSHE SRS IR % T o
MR |

Wistar & B 250g-400g 55 H B2 B % » ¥ B % A Urethane il » HEBIE
VARS8 B VR4 5 0l 78 3% 4 B2 B 2K & heparin O B0 R o B0 865 10 — i 7 i i
- # (RP-1500 Narco Biosystem) » 3 B BB 2 M1 BE 3 7 » B IS » B 7 i
#® RME-NIERAS  BEBREL/ BAEREHE A —MEIBM 2@
ANBE o

ERLENME  BHEAE - PEEEE - 9%  HH - HE .« XER
Bald - E—HREE > HHES0.34 g/0.5ml/250g rat » 5 5 Q82
B 5 0.45 g/0.5ml/250 g rat o 55 = £ K K 0.17 g/0.5ml/250g rat » H 2
0.17g/0.5ml/250g rat » KZE =8 - &4 85 0.34g/0.5ml/250g rat o &% o 8 4 75
0 CARFHMEK4/NE > MEERREBRPR/NEMA - EM=ESEE > &
%5 40 mins DU M B FRE © 0.5 ml/250g rat = fi B0 by B B o A 2 B, o
RLEREE 25 hr.  BRAE—R - EELHHIR 1456/7@%2 s
T—i’Jab%#Tf——fﬂf’\s%
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R

R L RUSBREREFNEMNEEFNERCA LR
FoHCIECOEAHE -BERAELRLTYE B00ES %
PSE B ESHBIEER - 0P ERECTEHEELER LRT - B
MM EEEEEHEERR (BEEY)  BEEEEENROSE
EAZERRAKEEL - |

HEBRERWELE BT ESHHRSBEERENER 0518
IC3 > MHIECLI C4CERCE C2ETFLAZHE (2FFgl) - MUEE
BRECER(2EFg?2) C3CA4C5Co®N . MCL TR FEZHZER

ClMi/ » C3CL4CoHEE (Fig3) » MAMMALMBER NEFHRIZE

B, (Fig 4) » C3C5 C6 LR Cl TR

HFBENHFESEARRSBERZBREZERE S B E MR (Waug et
1980C, 1994b), ## A B fif B 2 SR8 B %) #H B (C3) T & i+ X (C1) » (Shibata
1979 Aimi et al 1969, Takagi et al 1979) % & # B2 i B - f& (Hung 1993. Shi
mizu et 1991, Shibata 1979. Hikino et 1976)

EAWRZREBEHER B ZHE AR E/ARN -

EUEZRERT  F— - ZHFPAZZ2HEY > RMABSHEHZE
MEE—KEZIERS BN FRENHAERESKECFRLER - K
A0 misBe 60 msBZEFASRERXEFgS hFigb e HUFERTREMEE
HomiER > RRESHERER BREUEMNEFRARETHELLN -

B ERER > BT SAHASEEE A SR DRI 7 %

EEBESS REY - MEEAREMNTREMC () MREC2

(B) RC6 (IB) 2Bk K -

NEHEELEE REMTLZBEMNE S bERBZE o £
mmzth > Ryl bE BHETE  THREAM Mk (F) MIEELER
If175 B (Wang et al 1989b). #/NE B EIME B RK D » KT > A
BETREFBRCER (FTEEBRITE) - KEZHHGBEFGRER
EETHRATEENEN - WAERAEBSEITEERE g NRKH
B -
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Bl AEHERRBESHE ) KEEMNC (B) 88 TRERSS
Ko I EE R ER A RN

B2 HEHERRESHE > WE TSNS (C3 5 Ch) ik 2 g ch
% B 2

B3 - HE - RE - SR8 MERY CL » KIS Cs,
C4, C5 o B X FERITEREBEAS » FEFI SR 0 2 FEF » T 2 B 5 BB Bk
REFUBENEEZ LY GTHENEY -

B4 BEfE/NEEoh e S o DUNRWE B0 2 Lk 5 o

Bl 5 s b3 = AH 5 2 B85k DS M D R 6 B MR 4 5 o BB o HL B 0 Ui B B
FEHREYOmnEZER _

Bl 6 AN 5 0 0 A BE Y 60 min 1% 2 4 R
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L SIS B HER— /NS 0.45 mm » B » 408 25 D2 jp
mkABﬁﬁ%ﬁEFﬁ&nm’ﬁﬁ&%ﬁZEE&E TSRS
INERARET » SR |
2. S FISTRIESHRSEES S » TR & TS » B
AR TSRS TR » F > AR L EE
HES o

ISR IR TR RS L BESt , —reh
EEEER » HESE T SR » AT EA |




DU SRR A RS HARERAT » S HSHRRIT B TS EE » MR IRESHSRAR
B > BHHAOEHE S VHREUR RS & BHE (90°) » WHERHD | R
Fok > HIWEE 10 K& > sHEREERFREAES » BT RESER
I ©

ERHEARGE BRI » FWREE 0 90° IRUETIRASR
BLo0° AR » MHREAIBRAE RS &2 Bl (Buckling) » HAHR
FAREES 90° » RS NERTISF B B ATET » DIEREZ 2 510K
TRE » TR EES A Sttt BRI BRI E TR
% (Fatigue) » BRIt » WESESEHAERRENC T2 » HFWEERER
y 10 T2 FE REEREZEA S Mg (Disposal accupuncture needle) &
i » EREEEH AR » B ERE R T e g R AR
sl » Wit HRRRERET c DRNIIREER » M LFE
TSRS » IWERBHRE RRBERRR » RAIREAMERS
(Gamma ray, y-ray) BREZBHERERETE HAusm R E e s
B BRMERE » TTREEE RO 0

= - B

BB BRSNS H AR RS T » DRRS SRS
TIEE  ERSTEBERA - RERES ST EARENRE 1)
RSt EESRTE—Es S REITEER - B ATEREREE
FABEE G RS » BERERATI AR - BRICAEEERET
= [T EiRESt CHA TS ESHRE — TV s BsR
B o BRERSEST QMR EEEEL 208 » BITG BB SRH
SR GEERERIETE) - THMERURSE R B AMRER » Rl
RABEEE/ING tokg » BRERRRUBEARSEINE » Bk > Ast
eI AC RSB REEES < BF—BAZRBIPMRENES -
FRESFI A I AR IR FAS » (ST S BV IR AR BRR - RSt
BERNC BE TSR EARE S » REERERE -

ERHEREBRC RGP ERS 2 (5% » AT EF T
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SERIER A MSHAZ MR » S SR BE ST /L » RSHE
TEESEHEEATTRSHE » 8 10 DETEN e s »
FARS RS 3 mm o

d, mm #7771, N
0.20, 0.25 9.8 (1 kgf)
0.30, 0.35 14.7 (1.5 kgf)
0.40, 0.45 : 19.6 (2 kgf)

EZHE » AR RN ESRF5 - SetSERAEMN » HAR ’r
BRI, L AHESt | —Ch RIRREE 1 kg BIET » B4k » ARs
%ﬁﬁﬁ%ﬁﬁEiﬁﬂﬂ¢W%%%%ﬁ%2ﬁ§%ﬁﬂ?3

| RS (F)=p A
S EAUSHIAREIRS 22 BHRIRE, T A BSHE7EMB 88
o .
E A=rnDL
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D B§EHER » L BStEIREBACRE » Bt sHRRSHRATR IR

BB
F=pu(D)xDL

ERSEERE  SESFETERCER » Bt EENE VRS HER KT
BUEZBUE » FTRL > M E AT AR A TR o

77 - e

PRSI S REN SR ESRES St TR » $HE R
SHAE FURE RS S ~ TSR LS BRI B gk
S AMEEGRERERER) © Bt » HECBBEENIRER TR
TS o HN—RREZ NERGE TR INT » Bt
ASTM AFISIARIN T A& R L BRIERD 304 RS E R BRI {E
1 AR BRI ©

TSGR mm)  HTRIRE(E(S,, ksi)

<=0.23 325 ~ 355
>0.23 ~ 0.25 320 ~ 350
>0.25 ~ 0.28 318 ~ 348
>0.28 ~ 0.30 316 ~ 346
>0.30 ~ 0.33 314 ~ 344
- >0.33 ~0.36 312 ~ 342
>0.36 ~ 0.38 310 ~ 340
>0.38 ~ 0.41 308 ~338
>0.41 ~ 0.43 306 ~ 336
>0.43 ~ 0.46 304 ~ 334
>0.46°~ 0.51 300 ~ 330
>0.51 ~ 0.56 296 ~ 326
>0.56 ~ 0.61 292 ~ 322
>0.61 ~ 0.66 291 ~ 320
>0.66 ~ 0.71 289 ~ 318

— 498 —



>0.71 ~ 0.79 285 ~ 315

>0.79 ~ 0.86 282 ~ 310
>0.86 ~0.94 280 ~ 308
>0.94 ~ 1.04 275 ~ 304
>1.04 ~ 1.14 272 ~ 300

R =RETE 304 TEMSHABREEES TS
¢ =0.30mm o;=275.3ksi E =28100ksi

¢ =0.30mm oy =273.2ksi E =28500ksi
¢ =0.55mm oy =302.8ksi E =28400ksi
RISRARIR ASTM (24 » RISV ¢ =0.55mm SRS  (EAREE 3 - 22
RZ5H stE BEETNZ BATEFIE (O, Maximun normal stress) y=2
Omax =4 F/ D2
DUEARES 0.2 mm AR 1 kg BH1
Opmax = 45.2 ksi
A5/ INES T 80 o SRR BN 325 ksi » BAIAH AT (Drawn) 38
M BARIRRE 32 ksi » B » SRR RIS RS Zo E e
KRB o | |
BELESMTETA » SRS » RS H AT S R R
R TH » SRS A » HIBR F RSB B AR »
M > BTSSRI (a5 o |

3.5. B
B RS BRE B S St AT S RSN AR

 EETAHRLIT A ¢
LG | D 304 THSIRE - SERAEL SRS o
B » BTE 304 T o

DEEE RN ERE > APREE » REAREERLS 4
F st MEARBWNES A6 AMS o |
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38R-§1EE L H Cu-67%, Ag-33% ZHE%QZﬁ@E%B’E’HﬂZE
RSt BIFRME o
4508 . BABC ERZSZERME ©
55065 A@%iﬁﬁ@ﬁ’ﬁ%““ﬁfzﬁxﬁ%ﬁ’rzﬁ%ﬁ"ﬁ
> BlRTTHE L&D EH o
| 65550 | A ARSI St RSt ST B EEME o
HAESUEE S BN
CNS 6397 T3003 F-EH AR GASHR
JIS T3101-1979 VEH&t
JIS T3103-1979 ZEHSt
B. S. 4106:1967 A EIHEFHEHIE IR (Surgical stainless steel
monofila-ment wire )
75 b3t gigarh - AR R AT A ZME%E' 2=
CNS 6397 T3003 : 304 5316
JIS T3101-1979 : SUS 304, SUS 304L LAK SUS 321
IS T3103-1979 : FLE |
B.S. 4106:1967 : I 316 Bk
Horh SUS Ty EAZ SR » S 304, 304L, 316, 316L LLK 321 THER AISI
g o (R TER R AR B L ARESRE |
EHTAE S » R ERG AT - RETER
R RIS S » AU R AR - TR
i » BRI RESRERSt RStz B AGS T LIRS © o HE_EL
sEgERE » AFETEHR - PRGBS E T E R 87
Hgl T HE » RESRRF SIS SEAESCRERERE T  FRER
L@ > E » WE RS JEEERR Rieats B » 5
HE R BBYEY o SHEEHE  REE SR SEHRNES S
, RERET EETD » $H Rt USRS EEIAE - XEEEMER
s B SR EREREC R LRE R EEIRE A
SR E AR At E » THESTEANL ©
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ERMEZME » FTECSORE » S HIRABRAITHAE &
» (BRI ERE B T PURBE it SR B 2000 42 (EESSHETH—H1)
» AT ECERTERERSRAS  PRESEERESSH » ek
FE > BERSALHEI (ner) HEERR » KRS THAR %
RSt HE o

ERMECME » FRrtt: - BEDREBEWE » SN E
1HE (FESEIREREEE) » Bt » MRS Fst AR
» MISRRRIFME » MEKBERATET @M 10 520 BRE
BT » Rt - DIBBEREM S » WAR—RERACHE -

3.6. B BER IR

FRFSSTRASH YL ~ R » Wk RERIRGE T
» BREAARRIERSS » Bt » KEFTE AR E » EREES%

BB AISHE MERE HY: » — TR RS R R #
HifFek » HH Eo Gas @ -5 KBEEY: - RERREEE: - 8%
EREHRLR Y - SHREEESHREE T HIE » AR AsNa SRS
BB LU B IR HEE » BARTEASERE » RIPEIER AT
it o FRRER A S EEHREEERAREL » DUTE/ T DIN ZH#0E
H K258& : ("DIN-Taschenbuch, Medizinische Instrumente, 3 Auflage, Beuth
Verlag 1989" WARKIEEP — "BM - IEREZ¥EM, )

— . BB BA T
L FIRAT SRR R R R AR TR e
InEAGER © | |
2 KRBT RAR— R  HESE RSB GS
BRI AERBIANBIER - AL NAR » BEEEEE
SRRAE (VSR RS o |

3. FERAEREF SRR RN » TSRS  llgs
THE L |
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. R BT AR S (R afER) o
- EEE R SRR AR B R ©
4. RGBSR » QIZSERARERRY » BRI 2%
> B FTEASM
5. WAL BFRRN R » WERRAREER - MEIR/KTI
TR o ESRERKEIURE » A FI2EEK (Vollentsaltes Wasser) ©
6. ELATHEESERILBRIEE - W5 » RIS A SRALES
SER (A ~ YU ~ R o WA » RIZERMER - 2RBK TR
WeEe
7. B MBS R R o
8. EBEIMEEHI(Butinkrustierung) EERREFTE HEAEFE » RAMEE
RS BRI RS L BT RS RS, © B R

PEEEZ FRT

- s AR (GBI ~ BEECHEREAM) °

« AR ATIER o

. BV o

- T ~ i - S8 o

« SIS RS o
Esgr A TR SEFEREBVET M ~ S0 - BRI UERE SR BUE
/Kig o

9. B—ET B M ARSI R AT T AR

9.1 FEESM T EEE R BRI RE R EA o B » JeAsh A
ER BRI o TR R AER R BEERRIAN
R o

9.2 HEEE RIS PHEA BRI AR R IR BRI R RA
o BB DUKTEER I PTIEE B EASE » BRM AR e
o FENE FAMTZS SIS BT i EL SR AR R, » MRSERTHIE » BE R
R SRR E LB VEVE A o MM A E SRR A ©

D BERBELEK
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o)

L DUBHS SR » BA BH ARG HESNS o

2. REREOEHERERE » S KT 45°Cs &
TERSIRERE » HITPRE MR R o |

3. MERELUE BBEER BN o BEUEA S S snE R
W GERER T » AIBSERZ SRILEREIERS (R
BD) o EE LUF ¥ BMA TR SN S 188 » r—ERRIS (RE > =
BRI B e S #8ECFLA(Loch korrosion)Z 334 » B R TR RS PH 48
i 10.5 o H RN » BISEET O3 FEe » HESITE RS
BKDIBR 0o

4. B S SR e T R A MR A T A
DA o

5&%%@@@% > R P R RIS Y R TS S el
) WA B3 R 4 FEE S —Rm: » B

B REIRES L o
6. HER ERPNAR R HRE B L SRR » S EES

FET0 ~ 95 °C o JVE T RERIR RS IR AR » MAJERRIBT0 ~ 75 °C o

7. B R R M R S M R S h AR
SEERE 0 LIBREMEEEY  BEE o IR IR SR » JIFT
BERBR MG R IR o

8. BV LIBRCURE SRR » BFRIRAZ M o

9. E‘t’%ﬁﬁﬁ‘ﬁ“’*ﬁ’ﬁ‘ﬁ/\?@i&ﬁﬁﬁqﬂ » RUREE EAE B ARSI

SIHBEATS Ik o |
10. USSR S R RS SR DB 25 » IR

REEHESRRERETRY o
11 BAABEIENE50 » QIR ~ %&m&ﬁ%&#‘%% Al

HERENEYE °

3.7 /ﬁvﬁﬁﬁ%ﬁﬁ/&bnbr{nal Toxicity Test)
A FABRESRHRIR H A HIHE IS 5678-85 » H B AT AEIBRE A S
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e E RS  REERAEN  UETERHBY BRARATH
i » SRR » B - S SRR S E B BB
(TSR

— - BB - |
1. SAEHSE » D e SRR ©
2. EEEEER /N RS
(). EEmEE -8 E |
(2). SBEEFRT BT » BB —ERREE A LT
ERRRECE » iR
3. R/ N SRR A - SURSEY N SRR S A R
FEGESTE b BTRIERRIUK ©
4. S/ B (mouse) ¥ AT SRR AR » DUERSEEIRASE
EREARGA o |
5. StE/INE BV TR E | AR H BRI TRAE - 30
FLUEHE ©
6. BN DB RS » DRI
7. By N FIESREE R » MR R IR o

= - AETEY

1. RBR R EYE

(1), VEBTF 1 ml HEAES (& 28 yhoter) » FBYFAERTES - %ﬁ&i
G

(2). B EK ~ EA A EREK R R E SRR o

(3). FERERE ~ 75 % WG ~ IIBAET ©

(4). g ~ D ERFRBRATRME

2. FHIREARSYIR » s ﬁ%&i’* S ERME FRTHE

(1), Yrss (E—RAEHEA | SRS B~/ EEREA
| SEHHE) » B R RSB AR - » FLUZREKIHE o

(2). FatE ISR ER AT 250°C » 30 HMEITREER » Bustef o
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= - EEEGE S

1. R EE -

EURES 100 TEREZINERY 500 ml #54R » A 300 ml &2

AR B RBKEER » F/KBIEMT » 1% 70 °C #4578 30 534 » 1Y
HIBEHT » BRI BRI » BRI » BLIRSE 4 a
BUKEREIZE elER i o

2. REEERE 17 ~ 23 g K N B BB R EEE 10 &
Z—DIEERE B » AEPiRkH A R o

3. REBRHE | Bl R R E SRR S0ml/ kg ©

4. WRBRE R EE Y/ N A S BT E 0 18 5 ISR
» WP LIS H RS A RE RFELCHRTE o

VAT S

1 5 B BEERN » AR NARIELH » AIPETRS,
R EEMEERB I o

BB 10 EhAET— S SRS % » BIEHRGT
R a MR S o

UZEERE 10 Bt S 2R BRI AR

BB ©

3.8 & y-ray) BEZ

R RS » BB HIRAIESPE » ETO Gas~ L2
YR ~ R ~ B BED RASTR R S » IS — T
AR SR A A L » TRASEE—ERE 5 » AT
BTEZR M M F— AR » AR MEIEESR
» PRIHAE v B RS DR AR e o ABRIE SRR | » AT
) SHARFISTT R » BESEME | 8 - EBLUR ALY LT » F
r RN A S E R — R B 2 BSOS REAE » AN
I BRI A R B B TS PG A SRR W s o LUFHN
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At P e

P MBS RS P SR FERE IR TS » B LR TINR
5 RS RE R - WENEWE A - EEE TR
SRR AR EEEAT o AT » —IRANMFEEIERRER B8 (Sterile)
J%%%’éﬁ%%%ﬁﬁ%ﬁﬁ%@ﬁi@%ﬁﬁﬁﬁ°%%k’rﬁ
% | EEAENELE  EENESERERSENE YN FEERERE
B, TS » WERER » BEDNERERNSER N

I AR » B BB R R AEa Y SR
, HTE TS R, F R | —  WgElE s = BB = EaE
5 I ~ BEY) » B~ ESERRE ﬁiguﬁwﬁﬁﬁﬁﬁﬂﬁﬂﬁz
SILZR (Bto) Tk FRHCBEEER ©
— ~ AR

B REATE TSR T EERE » AR R ~ B
“ 34~ BALZHRAVBRS o SEEEH AR Y =2
R R B o (BREH RS A R E0ER  EREE T —
TR A A Y AR BOR E © BB R 7 R RN
B HA RS EERME R ) SRR AR B R » BBPIZRER
» RS Z TR , SRS MRS B0 BB A » FIRFE RS
BTSRRI B « B RAREREE SR o BRI
e S BEEENY SRS - MNENREN R AEES
ok chies R DR VAR TS RS » R TS
A ©
—~ Bk

B0 SMERGREMETRERE RRENEEY)  BHTE
RS T B R B SRR » RS T o NS aHRaleE
ﬁ%%éﬁ@ﬁ%ﬁ%ﬁ%@-@%ﬁ’EXME@E%W@%&&W%
TERRRME o
=> Efm@#&# .

ﬁEOﬁ%@ﬁﬁﬁﬂﬁﬁ’@%Mﬁﬁﬁﬁﬁ’ﬁ%QME%ﬁ
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5

HEEENERIRIIEER - 0TS » EoiEeT SR
B » TSRt T e T A o
P~ BB

MBS TRBE A » M50 SE SR LT o A
BB o FI PN SR AT e o
7~ SR ;

FRER EO BUBE /i —EA 4 LIRS o EEmE | » i
FSRZESREHMER » EEHARA SR » s a2
ERBAETY o REMBAOME SRR R U  FHY
BRI R F » BESR TS AR B ERRE » SR TR
A ESHIRIE o
| UTESIMBRHESEZE EO) S Zﬁﬁk&

NUEH BE T Z R (E10) SRR st

HrEE MERESE | EOGAS W&

L SRR 2, T I~
‘ R EE | mwm s

2. REE SEEEE - BEELA o §§§§¢¥ REEH

3. RIEHE B® . L4

4. REBBRAH | ® | &

5. MBI RUHAIR S HRIRES |55 Ero SRR

6. BAEA izt % ERAE D R

7%%%%§%&W ARG |85 - 14 RS
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5 MBI RS TR - TRA

0. IMERIE & IR R BEERY
o BHEE 5 BRI
11. WA mE | ERREE BEAE
12. BEERH & : ik

13. WE ISR SR - TERER
uLfaﬁﬁ%ﬁﬁﬁEE i )

15. BHERIE B 5 R

6 WE SRR BERETED ﬁ@‘aﬁ%ﬂﬁkﬁ*

SR (Polymers) EBAMERE » HOHEREER
A » L ~ EEPBELRBIE » LTI AR A YIRS
BRI S » HES B BT IR DR o |

BT @%WMJ%WZ%E i
2= TRE M R

— « Thermoplastics %7 :

Acrylonitrile/Butadiene/ &

Styrene (ABS)

Aromatic Polyesters - E RERE

(PET, PETG) ' ‘

Cellulosics- = Esters S8 E e Cellulos eacetate

Esters and Ethers v MEE

Cellolose Acetate
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Fluoropolymers-

Tetrafluroethylene (TFE)

Polychlorotrifluoroethylene

(PCTFE)
Polyvinyl fluoride
Polyvinylidene fluoride

Ethylene - Tetrafluroethylene

(ETFE)

Fluorinated ethylene propylene

(FEP)

Polyacetals (Delrin, Celcon) ,

Polyacrylics
Polyallomers

Polyamides (Nylons) -
Alphatic

Aromatic

Polycarbonate

Polyethylene

Poly (ethylene-acrylate)
Polymides

Polymethylepentene
Polyphenylene sulfide
Polypropylene

H MEOXEOXE Bk M

ik

e

poi

M R

MO oM W

'WE@PCWEE@%ﬁT@ﬁ
B T, o

R ZBRIER (Cross-linking) ©
I BRIER (Cross-linking) ©

- EFZBRIER (Cross-linking) ©

e LR o

%~&ﬁ@ﬁ@ﬂﬁﬁ§ﬁ@
~ BRI

B RE— BRI AIE S
%ﬁﬂﬁ%ﬁiﬁﬁﬁéﬁmﬁ

Polypropylene F{I Polyethylene f3E
FRYIRIEE(E Polypropylene &AL
OISR AURERE ©

FTREE BB » FARMIERRY
THETZEHR GRS TR o -

R » SR E SR
* » BT A

AR EFRIER 158 B BT
S P CREAIR R o

RIEREE— S KGY TR E

HIBH R 7 & KGY TR
T ra e LAR IR » AR
R > TTREE A B ARTE
FIBIEA ©

— 509 —



Polystyrene

Polysulfone

Polyvinyl formal

| Polyvinylbutyral
Polyvinylchloride (PVC)
Polyvinylidene chloride

Styrene/Acrylonitrile (SAN).

— - Thermosets 3§ :

Allyl digylcol carbonate
(Polyester)

Epoxies
Phenolics
Polyesyers

Polyurethanes

= - Elastomers 3 :
Butyl

Ethylene-propylene Oiene
Fluroro

Natural

Nitrile

Polyacrylic

Polychloroprene (Neoprene)
Silicones.

Styrene-Butadiene

Urethane

T RE L.
MEFREZHEN
BEMEPVCE-
BEHEPVCE

e (AR E BRI o
BEMBPVCE °

TR E S BB A Styrene 2 ©

WO W R

BFIEBEERNE o

g4 Aromatic B o
SRR TS o

5 PR R, R B TR
HERRE: °

B RTEH R o

WO MW W

e RTERE o

= v W Om W

A A » Aromatic BE{ E#J;ﬁ'b‘ﬁ
B{EA °

Phenyl B MM B TR EHESE
Methyt silicones {£ °

MW MmN
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* DIEE~NR T~ BECEER
B : BRI 1,000 KGY DLEMAEGS (REE "W, & o
B 1 BHESTES 200 3 1,000 KGY TTRTAEEE [SHER0 THEBE, % o
Al : BRSNS 50 E 200 KGY WIvTRERS BB "o, Ho
3 | BBEEREER 20 KGY BTEES [ BEERN T, &

% TR HRARYE AR o

| O HAh KRRt TR SRR T 5 o

By
S IS ST E A

AELH =SS SRR MTRERARRBS » BT —
SR B » DRI S RS BRI o o AR
TRMEY. » TRRALIICE » RUAHAE RS o
HEMERISHIA AR » BEERGSICE - SR AIS RS
S |

1. BB/

L1 $HRFISHUTIS A BITRT N ~ BRSH ~ TERTRHR ANt -
ZSHEST : DL P ERRE
Bist I L HERE
AR MW 2ERE
OERSE DL T 2
1.2 $tRASHE BRSERRAR » S T —RE— o5 o
1.3 BRI S A PR T R i ST A TIE S o
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;I'

gt

Brst ‘ $0.85-0.95

SN2 ON ]
B— - srRAst B REE
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B R TR

i d (mm) [ mm) | L (mm) |

EARRT RePase| BARS | ReAs | kR Retage| BE

P0.20x 13

H0.20x 13 13| 2055 | 35 | 1195

W0.20x13

T0.20x13 |

P 0.20 x 25 50.

H0.20x 25 25 | 2065 | s

W020%25| 02 10.20

T0.20x25

P 0.20 x 40 65 | +150

H 0.20 x 40

W 0.20x 40 40 75

T0.20x 40 +0.80

P 0.20 x 50 0 80

H0.20x 50| - 0.025

W 0.20x 50 50 85 | +175

T0.20x 50

P0.25x 13 |

H0.25x 13 13 1+055| 35 |

W0.25x 13 +1.25

T0.25x13

P0.25x 25 50 0.25

H 0.25 x 25 25 | £065

W0.25x25 | 527 | +150

T0.25x25| (95 |

P 0.25 x 40 40 | 0801 65
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o - FBSTH ST REAS ()

H0.30x 50

5145 d (mm) I (mm) L (mm) |eimes
HARS | Retiase | #2R | Rebase | gaRH Rebas | BE
H0.25 x 40
W 0.25x 40 40 75 | £1.50
T0.25x 40 | |
{P025x 50 +0.80 | 80
H0.25x 50
W0.25x50| 0.25 85 0.25
T0.25x 50
P0.25x75 105 | £1.75
H0.25% 75 75 | £0.95
W0.25x75 0 110
1 T0.25%x75 ~0.025
P0.30x 13
H0.30x 13 13 | +055| 35
W0.30x 13 +1.25
T0.30x13
P 0.30 x 25 50
H0.30x 25 25 | £0.65
W0.30% 25 52
T0.30x25| (30 0.30
P 0.30 x 40 65 | +1.50
H 0.30 x 40 40
W 0.30 x 40 75
T0.30x 40 +0.80
P 0.30 x 50 : 80
50 85 | £175
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F— - HRGH S TAREL S (555

e | 4 (mm) ! (mm) L (mm) | sgsas
EFRT| Rotize| B4R | Retase | mar | Repas| ER
W0.30x 50 | 50 | £080 | 85
T0.30x50 -
P0.30 x 75 105 | 1175
H030x 75 | 75 | +095
W030x75| 030 110 0.30
T0.30x 75
P 0.30 x 100 140
H 0.30 x 100 : 100 | +1.10 +2.00
W 0.30 x 100 | 150
T0.30x 100
P0.35x 13 0
H0.35x 13 ~0.025
W0.35x 13 13 [ 20551 35 | 1995
T 0.35x 13 |
P0.35x 25 50
H0.35 x 25 25 | +065
W0.35x25| 0.35 52 0.35
T 0.35 x 25 |
P 035 x 40 | 65
H 0.35 x 40 40 +1.50
W 0.35x 40 ‘ . 75
T035x40| | +0.80
P0.35x 50 | 80
H0.35x 50 50" 85 | +1.75
W0.35x% 50 |

— 515 —




- BB STATIELST (BIF)

4514 d (mm) | (mm) L (mm) |k

- [Earet| Retaz| EaR | Retiase| gARst | Rebase) HE

T0.35x50 50 | +080| 85

P0.35% 75 105

H035x75 75 +0.95 +1.75

W035x75| 035 110 0.35

T0.35x75

P0.35x 100 140

H 035 x 100 100 | £1.10 +2.00

W 0.35 x 100 150

T0.35x 100

P 0.40 x 13 0

H0.40x 13 —0025| 13 |+055]| 35

W0.40% 13 | +1.25

T0.40x13

P 0.40 x 25 50

H0.40x 25 75 +0.65

W 0.40x25 52

T 0.40 x 25

P0.40x 40| 0.40 65 | £1.50 | 0.40

H 0.40 x 40 40 ‘

W 0.40 x 40 75

T 0.40 x 40 + 0.80

P 0.40 x 50 80

H0.40 x 50 50 |

W 0.40x 50 85 | £1.75

T 0.40 x 50
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K - FRTH L TR LS T ()
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H 0.40 x 100 100 |+110] ' | +200
W 0.40 x 100 150
T 0.40 x 100
P0.45 x'13 0
H045x13 00251 13 | +055( 35
W0.45x 13 +1.25
T 0.45 x 13
P 0.45x 25 | 50
H0.45x 25 25 | +065
W 0.45x 25 52
T 0.45 % 25
P045x 40| (45 65 1+150 ] 045
H 0.45 x 40 40
W 0.45 x40 75
T 0.45 x 40 + 0.80
P 0.45 x 50 80
H 0.45 x 50 50
W 0.45 x 50 85 | 1175
T 0.45 x 50
P 0.45x 75 75 | £095 | ‘105
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