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SHEF O free radical ZAbic B @

—& iz Scutellaria baicalensis Georgi B U
Bupleurum falcatum Linn. 2Hiaé L T—

SRRERZMFEEE _HE(ER - AIIKTTESD)

I

A BR

(FBFI4B4E 4 B 4 HEZA)

Scutellaria baicalensis (#%) &% Bupleuru-
m falcatum (¥#1) WREERY (EHFES) 0 X E
BELTHAShTEB, TOEBRERIO>VWTHE
COHENSH S,

EEORMARCERENER » 5, Scutellaria
2 MO o AR, B8, TH, 22, Bupleurum
CIEERE, MK, BIFERY s 5 EMMbATY
3. £, BEBEOEWMERIC LNE, Scutellaria i

RABH-BE A LERYY, RURERY, BTHEEY 8a

S8, TOMOWEEICEL > Td, WREKRBEL L
fERY, MEBERY, EHMESBHMEER', K
TeFAIY A, T FTA5F v —EROD,
ERWESWHEERY L B BREShTVA.

% 7z, Bupleurum i2W T, BASICL 5 HM
3, —EOEEERMS L. Fhickb &, EiHOH
+ 8=V IZIE, =9 X Climbing test, hexob-
arbital BIRERHAER, REERROZERE,S, HE
{lﬁﬁld)lﬁ)' ﬁﬁﬁ;ﬁﬁld)lf))' —F%{/ﬁmlﬂﬂﬂ), ﬁuzﬁ.:mlﬂﬁ’
b HEOEE, WIEWME L ORFRMTTED D",
2 b L REBETHYY, BEATYBHEREYD, HR
{RER 3 MEI RO BERE HE'"D, —BomMET
(OSSR gaRED R I E DR S 5. &
e, NBEOIREBEFIRIIFV, 29 /) -V, B
B IRk FEECHMbOLOBRE L 30,

ThooEicdbbsm, MEERDT, REEX0
ATREL, BREZFMICOHEKS 2 D ERZ &
3.

—FH. IO SFEYMOERRAMEOBH TN b
#1, Scutellaria ® alcohol extract ® Tksrid
Flavone {L&#) T, Baicalin, Baicalein, Woogon-

Action Mechanism of Chinese Medicine and

in BEBLHS AP, % 2, Bupleurum » 5
Saikogenin A, B, C, D, E ’&¥ Sapogenin %
CEBEO(LAYSHE S0, z0EMRSDILE
HE, FABFORTNRS oA TVEWY,
—BCEECEMEES L, TOFABELRIT T
Aicid, REXYOELBHBME, & o, MR
HE, fladsravr) 7, 17av-andeH
TAHMNME, b0k, ToERECHTIERARE

TRV TORHEBBETS S S.

CosEHL, RENEIKEBYRSAMOA,
R TR eSS s 5 £ o0, HERENIZS
BOMRIEXN - Radix Scutellaria, Radix Buple-
urum OKiEEHERWT, E¥5 v + [F#0 3
b3 FY T OFRRERE (BLKY) Y BILR, BFE
ER), 17ov-L0oRB#EM, TLitehso
free radical K RETHE, SSKKHEH T » P T
noEMERESL, EYomEREH A, Y bay
FUT7, Y20y -bRE~08OE>VTRE,
WS O DhOHMRABLOT, Ricdd~x3zZ &e
5. ’

EBRAHR UEREER

.2 PFIVERUTZONEE

oy MFELSD I Fa v FY) PONMIE, Hog
eboom-Schneider #ic®B%MA 7 Packer & 0D
EEV ot EEY RS —FBBT » +, 2 12
FEERE LTy FEEFRT THY, BMIL, 3
SOPICHELTHBEROEL, 55 UHKAT
iR LK  sucrose I# (0.25M sucrose, 0.1
mM EDTA, 0.0IM Tris-HCl buffer, pHT7.2) th

I

I
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THIYIL, MiEEk o icHbliEkLrz (LE0%
fERTRTO°~4°TITlE» 12). DLW THTIF B O H
58D sucrose 1 #ZMZ, Potter-Elvenje-
mEBEFSIFEIFAF—, F7RV/FEVFA
F—Z2RVTHLABFESFAILE., TOA%H
EVX—- %504, THAMELL, Z20LE%E suc
rose I #& (0.34M sucrose, (.lmM EDTA,
0.05M Tris-HCl buffer, pH7.9) k=EEL,
700¢, 102R8&ELL, MEK, &%, ZoOftio H XR%
MERELL., o LEE50002, 102EOL,
RYEROKEVWI a2y FY 7HE%2EBE. B854
libravyFYTFHRE % sucrose | KicEHiEX
&, 60002, 104/, 70004 . 105 EELE#KE,
sucrose I (0.25M sucrose, (.01M Tris-HCl -
buffer, pH7.2) i suspend L, 9000 %, 104 F
BOLASDZ I a v FYTPHEELE. CORE
%#200mg Wet weight/ml 7 38 sucrose
I g BRiEs €, (°CletBEL T, BrOERICH
Wi, BB, O bav FYTEREOEAER
Lowry &P itk b 815 &, 20mg protein mit
/ml £H%4 5,

DI CABSh LI ba v F Y 7RERO A+
YA=F itk o T, FREECREOL VI LER
ALt
0. 290V—-LD5HE

FIsay—s0nBREic 3B ohoFESRE
ENTVEN, BxoRFTO#ER, KEBRTIR Dall
ner ® CsCl-Mg &™ co# L. (K1)

BBy 125 —-F5y b Z15~2UKEEKAERS, WK
BTcHY, BEllL, $40rICHBELT, 5,0
BKETIBREL 0.9% B EKRTMIEE T 5 1< #
kUi, BRLULHEZKST (LEORERZTN
TO°~4°CTITHE» 1) WHEELL  (.20M sucr-
ose TCHYIL, 2~3EIEMKELT, BhoMKE
BELL. TOMPLFEBICHS R0 0.25M
sucrose #%MA, Potter-Elvehjem B # 5 2 #*
EVFAY—, FIRVKREIFAF—FHAVWTHE
I+ 4 ZL, 9000g, 0AMELL, &, MEEN,
IhaIVNYT, UVF-LEBRELL, COLFEE
HIr65P R E LT, 100,000, 604 MIEL L T ¥
BHOFWI 70V -L0thBEEBL., S5REBESH
fzy s vy - s5rE%, (.25M sucrose, 15mM
CsCl icH® &€, 1.31M sucrose, 15mM Cs
Cl #kLicERL, 250,000, 604RdEiL, ME/D
Kotk (tbdn) CHEE/MREE (FEZ sucrose R
ERiEe) KAEL .

ity
Kl. 5y b3 70V - ADRHEE.
Perfused Laiver
Minced and homogenized
i 4 vol of medium
Homogenate -
L
10. 000g 30’
ppt Sup
1 | 100.000g 30’
discared T

ppt resuspended in iup a1
0.25M sucrose 15mM iscare

CsCl

Lavered over
1.3M sucrose
15mM CsCl

} 250.000¢ 60"

A€
b
A B

Rough surfaced
microsome

Dilution
l 250. 000g 30°

I Smooth surfaced microsome ]

i, HE/NaK, BEm/EEGZHZc, 10mM
Tris-HCt buffer pH7.5 i suspend L, K& F
KRELT (EAEI5~20mg protein/ml), £
L, CoBon-HERCEBR/NEEIE -V
T, FVva— -6 BBk SEBEREEEZNEL, =
DHEOHRIEL L. BB, 0.2MZ5 V3 — 2-6-# 8
0.1ml, 0.IM= 4 v v &i&0.2ml, pH6.8, i
7 8y — 5300ug protein/ml 0.2ml 0% TEM
L, 37T°C1Bffl4 v+a~x~=F L, 10% trichlor
acetic acid (TCA) 2MA TKIGZ ML 2%, 300
Orpm 5 FRELL, 2O LFEOEBBOER I & -
T, N2 — 2-6-HBEINK D BBERIEEERE L L.
. Mg ATPase ;EHDRE

Medium A (2.0uM ATP, 1.0¢M Mg", 5.0uM
K*, 58.0uM Na*, 10.0«4M CN-, 0.1uM EDTA, 9
2uM Tris-HCl buffer, pHT7.5) & medium B
(2.0uM ATP, 1.0uM Mg", 10.0uM CN", 0.1uM
EDTA, 144uM Tris-HCl buffer pH7.5) ®&*40.
3mlic2.5mg protein/ml ® I 20V —4 (H B0
IR, BB LEMAL I 270y —-4), 0.2ml%
mA, £<&&, BAOL, 1A v+Fa~=-} L1k
#%, 0%+ ) 7 oofEBTRIG%IEYD, 3000rpm, 5
SREBELLTEBLEBICO>WTATP D & B
HMLEEBBOEREZITN - /2.

ERBOERRI 7V — 2-6-BBINKYBERE
iz 3 LEHKIC Bonting OHFE wht - 1.
Hib LioBonk biEl.omlic, 4 %FeSO,, 1%
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E)77FVB7 vE DL 15N-H,S0, 1.5mi% fn %,
RELEEYTFYIN— 2 ABHEHTHEERL
7.
V. 3 b2V RUV70OFRBEOAE

I ba v R 7TRRREEAEIE  Chance, #EZ0%
B &2 ¥FRAEEASBEHRED Y 2 AVt + v
A=F—ltk-oTHRIELL. H2120EBBNT, K
A (1.0x1.0x2.0cm. #£2.0ml) i, medi-
um (0.25M sucrose, 0.02M KCl, 0.1mM EDT
A, 1.0mM MgCl, Tris-HCl buffer pH7.2) % i
L, B-EEREI0.TVOBE2EBMLE. COBAK
W BHBERIZ, medium POBEEREEN LA T+
3. BRWB CTRIGKICEHFET 2BEE%., 490mu
atoms/ml& L, 3 ha VY F Y 7ORERKE R BT
PRAMBIBREO KD L SBFSIRET B &n
TX53,
V. ZART MVICLB I 50V ~LOPHOAE

170~ A0PKOREICIEELISE=#EH
mate EitA AV, BE300mu~600muz T% 2 +
Yv=vsyLt. 378V ~40.3mg/mli 4 Fo
V7 =24 b TETE, CO gas2HWIWBAEKL 12
0% sample &L, reference CldRMED
microsome 2V, ZOERX Y bV EHEHE
L, 450muic B2 RAEEDOZH SPISNOER % JlE L
1.
VI. BFREVHEBRIX (ERS) [2&3 free radi-

cal DAIE

free radical ®#IE I i HARETHIES-ME-3X %
Mo, BERERZNDNAES OFE ch- 1.

1. =470

2542w voREHIZM00MC/H (KES.Oc
m) TXHEEHAWK., BL, BENEEELH VL
A3 H9150MC/BTH 5 .

7

K 2. BFEE®&RED Block diagram.

__5; to Electrode

to Recorder

2 . RIERESRS | EEE

COHEBRRTEEI2900gauss & HuLiz, +1000ga
ussDHIBIRE B L U free radical OBKHHE D
BED DI, 3270gauss + 100gauss DGR E | % 17
ot $HBBe—H-ELTMnOEHWE. %
aftt, modulation, powor, F5|EMEFI/IEHES
OFEY EBE L. BREAEERTE- b0k
SWTi, zOBEREEEATIRICLE.

3. BHEBLUVRTERE

LEEEA I 2BONE. ScmDBHELZHAV, &
S LHREEESORVWI EEHLDI. MERER
WEORETLEEL BV, Fic-80°CTAE L 2.

4. WEOMRIE L U free radical BEORIE

B2V vEREBTEHRINIMNBEE»SES
IcFfE, dHmslpet B a h 2. & /= free radical
BEARET DI, Bohi-BIrEEEBIEE
EHRL, ZOHEEE S5 » Ly free radical &
ORE -~ @R LT, HHH free radical
BEEHL K.
VI. &F, &+ 20BE

BRI ER SN T3 #HZ (Scutellaria baical-
ensis Georgi ®IRZE), %# (Bupleurum falcatu-
m Linn ORXE) 22zhZh, 1.0gicdL TH20m!
OEBAKEMA, 100°CTLONEMB L, RiE % iE
BL, HicRBKEMA THEEBI0MIE LT, U
ToOERCHVEK, COROBERERIRNETH 2
A, in vitro TO I ba ¥ FY TR 5
WIRIBE A & - THREL L1,
WM. EESy FAOEE, EiH0EE

FEr 2, B+ & LROFETHEL, E
By PCBONCEREL . #5BEZAZH, 1
H¥95.1mg/250gRat, 8.0mg/250gRatic#8 L ,
ehEh, H#5%, 1, 2, 4 BMBCERL. 20
IhavEYY, 320V —boWTREDOERE
715 - 1z,

S S

1. 88, &80 3 bav KUY 78T 2R

1. 3 bav ) 7HRRIRECHT 5 1EM
K3FEESy rFHEEEVESRILI VI v Y
TRMT 2EE, EHOEREA v A-F -tk
TRFLELSDTHE. EES vy PFI a2 VYT
(state 1 M%) =, 3 mM Pi (state I M
%), R EBETHS 6 mM succinate (state IV
FER) % IEREMS 2 L BEHBERECHEMNT 5.
& 512ADP (T OHITIZ600umol) 2MMZ 5 & BERH
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K3. EESy bFFIrav YT TH/EM.

K ’
.
/
/
g .
/
/
/
/
, ’,
)
/ 200mp
K atom oxygen
/
J

1 min

a : Scutellaria O FE, ——

Suc Pi Mt

i IbaVEYTOHA,

; Scutellaria 50uliEin, —— ; 100plERAD.
b : Bupleurum 0#¥, — ; ItV FIYT70DA,
; Buplurum 50, —— ; 100ut#00.

B aMicB AL, State NI FRRZic#iTd 5. AD
PHHELSCENZLPRIIHC state IV IKAE
LIy, CoOMicHBEShBMERBL WA -ADPE
»S5ADP/( thbsitBE&Sn 3 (ADP/0=1.85). #
1o, BRFEER (RCI) & state M/state N TR
SN, COBEAIRL0TH - /.

EES o PFIba v F Y 7i2b0ulo&EEERD L
fefiTik (M3-a), State IV MPBREEICHE T 3 B
FRiHBEREML, ADPEMic X 2BEMNEHEM L,
#->T, #0OADP/(tk, RCIIZ#£I{ET 4 3ADP/(
=1.3, RCI=3.2). 5w 100ul &R mecid,
State IV IEROBKRHEE 28I AL, ADPRM
WKL AMERREOEITRED O, Wb 3 it
BDIREICIE S, H3-biERRICEHICOLWTHEL
7. 50D T, S50ulsdATid, ADP/0 . 1.3, RCI=2.
1, 100ulTid, B{5Hic uncoupling fEA%RL T
w5,

2. Y bavF 7D free radical x4 51EH

FESy PFI by F U T7E2EFRE BRI
HEBETAET S L, #H2T0gauss% Pl i5E 13 K
NEE (K4) BEHShE. NEHES®Dc L 3 &,
COBNBERIZI a3V F Y 7D free radical i
HX45b0T, 21E2.0046, 4Hmsl 9.5gauss,
mg. protein »7:9 ® free radical Bz, E¥ 5
y FIFI b Y F ) 7TIR, 6.3520.1x10%T& b,
CHIEITFRREE, BEduh& LcgBRic EER%
HNERTHDTHB.

K4. FE5y FFI ba v FY 7 free radical ®
A1k,

20gauss

a : Scutellaria &0,
— I bAVFYTDH,
; 40ul,
——-; 100el.
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R5REES Y MFI P Y F Y TICEBEREE
Bad, 20fEfEEE free radical o &L
RARERLAELOOTH S, B, EHEFI b2V
7 (6.0mg. protein B) W#HZE, L#H2zhZEN?
Oud, 40ul, 100gl, 200ul% f0Z (100ulEl ki3 unco-
upling fEA), 1S4 v +a~—t L, KEEX
BETHEER, ESRBRNEHEL/-b0TH3. K5
o bBESMRERIC, B, EHMLE b Id0ul CFBRE
kKT8, ADP/0 H., RCIOET) T free rad-
ical DBEDETAED S A BT ELZLH, 100ul
Tld free radical OEHLELMHBD O L, HE
Tk, SORRMEEZHEME TS  free radical
DEDVEED ONRLV, KL, E#HTREMR R LA
LT free radical ZEHRKICHEDT 3.

EEZ7y bFIbavsF Y7o ESR signal &,
free radical iCHXT 5 ¢ =2.00460 9 3 & WIRIY
WHEOATHEH (K6), |E, EHEEHEE2
E,K6E. T, 8, WRTHICHS LLVIRIEESH
H[WTs. 806, Ibavy P ) 7icEEEERsE L
(K 7), Gm 2820 gauss, Gm 2970 gauss, Gm 3
170 gauss, Gm 3350 gaussic,%(¥E{FHI &3 &
(K 8), Gm 2580 gauss, Gm 2900 gauss, Gm 3

K6. EE7 bHFIravrEy 7,

R5. EESy rF b2 v FY 70 Scutellaria,
Bupleurum #iNi £ 3
weE.

free radical ~®

100

%

free radical

L ' i '
20 40 100 200 pl
——; Scutellaria,
; Bupleurum
Scutellaria

KU Bupleurum ®ESR signal.

3000 gauss

200 gauss

s Y hav kYT,

— — ; Scutellaria,

; Bupleurum
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7. E&E5 v b I b2 v FY 70 Scutellaria
Witk 5 ESR signal o Z&1t.

3000

200 gauss

; 20ul,
—— ; 100w,
—; 200ul

K8. E¥EZ v MFIF ¥ F Y 70D Bupleurum
Wmhmick %5 ESR signal oZ(k.

3000

200 gauss
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9. E¥5v rFys oy —4 ATPase FEHEOEIL.

— rough microsome
-- smooth microsome

ATPase a
%

1ook=" Ioo/

209

20 40 100 20 40
a) Bupleurum %0,
b) Scutellaria %0

100 gl

190 gaussic Zh F0HH S L signal BE D S h ®10. E%5 5 FF 32 0 v — 4D free radica

3. M6 TRA#IC, Gm 3190 gaussid# 2, L4 1S B
B icEHEsh S . .

Mn

0. &%, %H0EEFI o0V —ACHT3ER
1. ¥ 7 0v—4 ATPase EHic 4 3 EH
HEm/Nadk, BE/MEEIC>WT, &, LH0E

EZEibicxtt 2 ATPase EtEOE{L2RFF L.
RO9»obBBohriatkic, HE, BE/EEo

ATPase EHERES, £Mic &k » TiEM{bah 3.

&R MEE/MaE ATPase E#: 2RI

Hnses.

2. Y7aY—-50 free radical ix¥d 3{EH
FESy VFIv Y- s (K10), ¢=2.004

1, dHmsl 10~12gauss ® free radical ic A3k ¢

BRINHEEMEET HH, 2OBEIGBHOTLE L,

10%spin/mgll FTH 5. KL, 170V - b E&E

ZEH &€ 3 &, free radical BEHIcHML, ¢

#132.0058, 4Hmsl 6.0gaussd ¢ 3 & WIRNEF

Bohsd., EHTHREMEIC I 20— 40 - free ra-

dical @ RINEZ IR 2 4 (¢ =2.006, 4Hms!

7.0gauss), B» 5 bW akic, oMK I %

BB L TEPDEV, S5 78Y - 2550 20 gauss
LT, M, BEMgic>WToERE2a3L, £ a) 7oV — A0 free radical,
1ICRENIBIIEETCRBE/MKI free radi- b) Scutellaria 100cléM0,

cal DEEBSRBADEVS, BHE, HKHOREMI & - ¢) Bupleurum 100x1870.



210 #

T, free radical B#¥ML ., B HZOHEMNEH
THb. COBUERI, ChooEYHKI /oy -
LGEQ, HBE/MUECERNICERTAILE
ARLTW3S,
X 552000~ 4000gaussic 3 1 2ESRHEIE T &
(R11), #ERMTIE2900gaussEdl & § 3 ESR
RINERHAEDONE., £EI2Icsbh 3L
I, SEEA20uiRIN T 132900gauss % drlaic M W I IR
B, 100uli®ZN<Tid, TOMEVWKEFERHEEXT 3. C
ORLERERANOREE T, EUMFENBIc & 5%k
BELL.
3. BE, EYo 1/ 0 V- s0EBFRERICHT
51ER
LRoBRIIALEMH I 2 oy — NBERNEE
CERL, z0BFREL B LEERLTY
5.
170V - bicBfEEROEETH 5NADHAEE

B

Risz&tcazmRrLTwS (K13, £2).

COMBRIERICHE, $£MEMA 3L, free
radical B3&Sic¥ENd 3. COBAFEOEMLRIE
Wwh, AdHmsliE R ERICE LT 5 (K13, £2).

170V - AREELRMT 3 &, free radical
BEHICHEML, 4Hmsli36.62 8P4 3. ThicN
ADHEREML TS, 20BIE LA EELLLE V.,
ThiREEHRE5IcL S free radical B Hima K
%<, NADHOZ{L B RHELLL LD LEZ S
5.

YEHERMLEL I 70— AT}k, £0 intensit-
y 1318.9, JHmsl 6.6T, 3E2.5E0EMT&H 5.
3o bHOoMNEE S, COBEFRERICBIFS
free radical [FE®E, £HORMIcL->T, 20
HEMRETS. B5, 5, EHEI0BTHER
KEZEESLTVWE0EEILNSG.

4. HE, £ 170 V- APt T 21ER

H&a¥3E, free radical 3¥Nd 3 (F1#132.00
41, 4Hmsl 16.3). 16, CORERI &

18- LDLS5—2DEFEERIEOVT, Py
50% M BREF L 12

radical

F£1 EEZv MFI 72V —240 freeradical intesity

free radical intensity

rough-microsome smooth-microsome

microsome 7.0 -
microsome+ Scutellaria 11.2 127.7
microsome + Bupleurum 16.9 24.2

11. Scutellaria (100D HwMick 3E®E 5 » + §F
320y —-40 ESR signal o#4L.

3000

|
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170y —-L%BTLT. ZOEZRRY P VERER
93 & (X14), 555mp, 423me, 408muic AR A5 &
oha. BRizavy-sicssokCOxEasE 3
&, Frcdblmuic IR H S5bh, Wb BEPys) &
BN 3 ~NLAEHICAKRT 3BRRTH 5.

COBREET, 7=/ VE Y - LEENT 3
&, 450muoBIEML , EEFEMA B L85
moERAS > h B (K15).

COBRGPHIZERLE L 2 RIERIKOWVWT free
radical 25 L7z, 370 v — 4L%Na,S,0, TR
L, CO¥A%1T>Tbd, @ free radical ic ik

BAEELLITV., &5iT,
y—NEBRMLTS, free
RarHonlimdort., CORKESLEEMNT 3 &,
pasoEl ik lE, free radical «EHERS LV (K16)
iDL, BEXEE, BEMSPsIETORIGRIEEE
LTWBILERELTVS.
. ¥Z, %40 in vive (ZH1T3ER
REBIARY—%T v FicHES (5.lmg/day), %
# (8.0mg/day) # 2 hFhEOMNH 4 BEEE
#5L, 1, 2, 4AEBrFE L THHERE DL
i, fHRAREENEL, ABLLI IV FY TS

CDORICT7 =/ NNE
radical ici@RFELVWE L

X12. Bupleurum #mMick 3 EE S v vF 12 o
V'— D ESR signal o%{t.

200gauss

; Bupleurum 20ul,
—— ; Bupleurum 1004l

3000

T

Free radical

%2 IEETv MFIZ9YV—2A0 free radical intensity & (F
4Hmsl & NADH, Scutellaria, Bupleurum & 7%

free radical intensity | 4Hmsl
microsome — -
microsome +NADH 7.7 16.3
microsome+ Scutellaria 90.8 6.6
microsome+NADH+ Scutellaria 90.8 6.6
microsome -+ Bupleurum 9,2 5.3
microsome +NADH + Bupleurum 18.9 6.6
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K13, E¥S oy I/ 0v - a0BFEERCHT
% Scutellaria, Bupleurum O{EM.

-
-
M Mn

20 gauss
—

a)—; 3V -LDA,
; NADH# M
b) ; NADH# D,
——; NADH, Scutellaria #&f0,
— — : NADH, Bupleurum #n

B4, BARI PVCEBEET Yy VFI20Y -4

DP450.
©.0.
0.0
os
oos 0.0
008 0.2
o
4
oos o
0.08 | wd
a0e i ~o2
jvd
-0.09 -a.5
€00 aso 800 30 400 -
——; microsome + Na;S;0;,

; microsome + Na;S;0,+CO

L3

15, ERRMcKZ2EE Sy MFI 70 —-40py
50D AL,

s00 450 400 ny

——; Na;S,0,, CO#EM,
s 7=/ N E Y — b, NaS:0,, COTRM,
—= 5 72/ 2NWE S -, Scutellaria, Na;S;0:.,
COiRm,
——; Scutellaria, Na,S,0,, CO&M

3R (BFaEk, BRICKBRILR), 7
oy —AicBitd ATPase &, EFmEREwC -
WTHRE L.

B, LS LY AR5 -F 5y P FRT
i, AFHEHENCHLOBHICS VT REENE
ftiisa&bonlim-7, £/, I bavYFY 7D
WTd, 2BEERSH T, EMICADP/ 0 LD ET.,
RCIoZEFH L EBA LN, AIMLEEDETER
Wy,

18— ALIKBIF S ATPase >0 T4 3
L, EE, LERsSsTE, 1, 2ARcHE/NMK
B BEEACBERTH 348, BEMIAEIZOVWT
ABL, EREHLOBMEREOZRZD STV
(D).

1813 EE R EHlic B BESRIEBBINERE L -
bOTH BN, BE—EHEBELIE, Gm2670, 2820,
3080, BXUE=2.000iciM4 9 3 free radical @
wnsEEshs., AL, 4BEETE free radi-
cal BHEART 2 (K19), EMHBEHATIR, %52
BREIE I, Gm=23080gauss %ty & L 72 B IR i 2 s
HEL, £/2¢=2.004cH X35 free radical ®
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(16, BRIBEMcEBEES » NFI 20— Apys
RIE%®D free radical ®Z4k.

mMn* .
b a)——; microsome only,
; NaS,0.m
—— ; Na:S,04, CO#Hm.

b)——; Na;S;0,, CO#m,
3 72/ 8V E S — b, Na,S;0,, COMR

.
¢)——; Scutellaria #h0,
; Scutellaria, Na,S;0:, CO#MM.
——-; Scutellaria, 7 =/ ¥V E ¥ — A, Na,

S,04, CO#MM.

20gauss
—-23uss

17, #OBEED T » MFI 2 vy —4 ATPase iHHEOE(L

ATPase

ATPase
%] a b
Rough microsome
100k OO,
Smooth microsome
1 2 4 _ weeks

1 2 4 weeks

) Bupleurum #5 b) Scutellaria 5

2
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X18. Scutellaria #5 5 » +FF#K5E DO ESR signal.

a) 7opYV -4
b) $havirEy7y

K19. #OBEFOS» FF 120 v —-40 ESR
signal ®Z1k.

I
2w ——
aw —-—

5. I mg/day

ow —

8mg/day AW ———

aw

20 gauss

a) Scutellaria &
b) Bupleurum #5
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B420. Bupleurum #5359 FFI b Y F Y 7O
ESR signal o %1k,

200 gauss

X21i. Bupleurum 05 v FFI 20V —4D E-

SR signal %1k,

WAKEDHOL S, 4 BAREKRSHTIE2580, 2800, 30
00D RIREHBRE L (K20, F21). ¢=2.0040
free radical %, ¥ RERTIHEHRBZRT (KL
9.

200 gauss

BERUER

Scutellaria baicalensis Georgi, Bupleurum fal-
catum Linn, WG pOoREREOEEMIGREL
LRV h, ZOBEKEBEEHRCOVTHELOH
EhHaH, zoEABRFIOVTRIBLHO /M
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AN

—h, choFEmoFHdBathEoE b Tab
f1, Scutellaria # 5% Baicalin, Baicalein, Wo-
ogonin 7 &, Fic Flavone RILAMDBHES h,
%72, Bupleurum # i Saikogenine A, B,
C. D, EBL U Sapogenin 5 &#EED LA Y4 il
Hah, choofbEiE, EEEROBITHES
ShTWwa,. LdL, ThsoFHMESE  Scutella-
ria % Bupleurum #0 b QD EBEIEA DM Ic 4T
Lb—EOMHMBLHEBALEDHORTVLRE L.

COESUHEFEER, chEc, EEERABER
FORLEBEOFRTHZ S, EERCEMERSE L,
ZOERBELBINT 2 0Icl, socEEERY0
mia, SsclmENEETHL I b aY Y T,
170y -aigikd s\, zoERE T
BERKE Y VWTRITT 2 46 ESH 5.

ZOMAEZEL, in vitro, in vivo KB 3
Sy MBI Fa VY FYTBLTI Y - A0
SiEM: % hilvc, Scutellaria, Bupleurum OfEA,
i, BFREYYHABBRINEOHEAKL k22 0ERH
BIEMRIT DA RS .

HE, s, 55— FRBULETRERES » M IF
IPaVREYTIRERL, TOREREEEEEL, O
HW3 uncoupling REEKEL . ZoRET, I+
a2 FY) 7D free radical #9345, DNPX
itk s uncoupling KREH L, BLERDLEL
M & #22000~4000gauss D #F3I TR, BLAOH L W
ESRBINEMSBEMEh S, TOBKFER in vivo I
BLuTdaEHondd, I ra vV 7OEF E
ZOBMHBBLREIBEEOEERALDOIE
W, o signal KoWTORITIR, BFIL¥EHK
bETFREVERRNOBIT TSR BHS L TR
W, LhL, oo b2 Y F) PRLBERD
5, BELLIbavFY I AELEEZS
N5, fmhicLTd, HF, EHRItaYF) TR
BiESH 0, HEMIC interaction $560TH
A9,

£ OMBEPRBERICES T3 70y - A0E
x4 aEMIc>WVWTA B &, Scutellaria, Bupleu-
rum ik EF D ATPase &M L4254, LK
Bupleurum @GHE 70 — 4D ATPase 2% R
B iEHILT 5. ok 5> EERIR Scutellaria
H& U Bupleurum @32 oV —-sEokE#HEHIc
BELTVWAILERLTVAS,

FESy VFIsey -4 GHESLURBE Ko
WTOESRIZINEIE Tld, free radical @ BRI

ERseRE, R3O hBLS

B

BEHD TN, EETELOREELTODLE DD
B (10%pin concentration/mg. protein of m-
icrosome LITF) ThHaH LHEEXNSB.

DIy eY-sRERESFEFHSESL, ¢=
2.0058, 4Hmsl 6.8gauss® #¥ T#\, free rad-
ical ILHIRkT 5 ESR signal #Ellan 3. &<
KERITHOPBIIKBEIZ? oV -LiLBY S
free radical O¥WMMEHTH 2. EWPEMFEHR S &
REASSEILLSIE, 120V —-40 free radi-
cal DEMMAEHONZH, HERICHLTRS i
s, g4, HE, BECHLTOEFCSLONDS
EIBEBRERSEBOATV. BE, EHA KR
2, free radical K k2BHNBERBRAM N TES
F, TD free radical Y2V —LdthnbHE
WMOHEERICE>TEL LD TH 3.

Z® free radical ICHR T ZESRBENE I, ¢
B, dHmsHE» SBEoMIK I ha vy F Y TIEBIF 3
WXk ERREDSDTH Y, ZOREBFICHED
HBLEERLTWVES,

/o, Y0V -AiEE, EHERMLILES,
B35%2000~4000gaussic 9 2 #H L WESR RN
B, 170V -LBHBYRMT2EMORBICE-T
EXTHB. OESRENKOBERICODLVTREEAR
BTHBEH, IPaVYFITREBLVTAEDLNLE
BLEMTEIERS, BH 370y - LAERNHY
HElLTwabntELoh3. MhiclTd, iRNE
L& 3 I SESREIK D ZFHE, EMEEIcB
% dosis KMEBELTRIETRESDTHA .

wRicisay—ALicBir 5 free radical o & &l
DHEETH 5.

Fysoy—aic@ TARTLICEELHR EPy
NEBURO _ODRE - L BT RERVSELETS.

NADHz*“’fPl——’bs """ O-]
NADPH;——{Py——?——p450——0;

CHhoZoORBBBIL >V TOREAEENES
BREBWHL LTIV, Prsod RISEKICE I 2 EY
R#FcEE5T2LEELZONTVS.

170V~ BYEERDOEETHZNADH, %
free radical
KkBESEHELIbIKHEAL, COBFEERE
radical RIEZEHL T EERLTWVE, TOLINE
BEAETCHSE, SLH42FHE¥ 3L, free radic
al XS IHAL, RI3BLUR2TAHONB &S
KEEOHENELTS. #->T, &F, £¥HEC0
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ETzERO radical RIGiCE#EMSES 5 & M
S TH5.

—H, ps0EELRIToVTAHBE, K14, K150
KEIRCEARI PNVILEB I 0V AP 7 =/
SNWE Y- WL K> THEMT 38, BUMEI L 2E
SRIENEORIETIR, RlbicAhshskdic, free
radical O¥EKRIZ A L 5 hd, PisgoEE  free
radical DBE L FEEBERRAVWEEIONS. L
L, TORic, EELEHSE 3L, free radic-
al DBEBIUVZOMHEOEMEEDONBE I L
o, HEOERBLIPEUADEFmERICIER
d53LEILNS.

LlE® in vitro B 2 EBR» >, HE, L5
ME/NBETHSLIba v FYTBLE 20y -4
NS, iy 2oy — AicREMICAER
L, BEaEEE, 520V 20RBEFERLTI 60
Th5

B AR5 —FRT v bicEXE (5.1lmg/day), %
# (8.0mg/day) 2&0OMicELERSL, 18, 2
BB 4BHZ, 2hEFhic>WTIFEROESR
HZEk, ¥ ba v P TIRREE (BEFEER, BILEH
WRBILR) BV 1oV — A3 3RBEY,
ATPase Eic>WTHE L.

B EHEBRELE9AZI-%5y BT
B, AhoEB>VWTEEENLZENRBLEDD
hizw, gk, IbaYFYT7ORRE (EfEE
%, BILMBEBLR) bEET, BE&HIo0TH
HEOEIRN L, in vitro B2 RREEER
A EHLNIEV, ESRERIC K ZRINFERAE TR,
free radical B2 EF LB TS 555, BE2000
~4000 gauss 5T, in vitro KBELVWTA S
nlLHe, HFLVWESHEETZ (RKKEE in
vitro & in vivo T2 AU TRL W), #HE,
b Ira v FY TREIENESS 38, 20K
EicRe(EEEd, £/, in vivo KRBT AH
ETRZENEEETAEBAVEEI T,

EYRESHicB 3337 0y - AREIEOVWTAHD
&, in vitro LRk, HE I/ oV - 4Ltk
% ATPase OEH(LHSEHTH 4, BE/MAK
TRERESHEOBITEROEZIALDOAL L,

ESRILERINICL S 3 7 vV — aRFFEHORE T
i, EHFRE—EM% LD, free radical i34
L, 4 BEETHALILS. LHREHTHRZER
DR %ERT. - THEF, %8k in vivo ik
WTsH, in viwro LERICIZ oy —-LoRH %
EHLTEEEIONG.

L& L, Bi52000~4000 gauss kB 3{ES 1,
BERICk-THELLERY, £/ in vitro B
JABREEE bSLTF—RLA WV,

ChooBRINEIZBAL T, BFAEENIZLEFR
EVHBRRINOBHFD» - b REOEMNEL, £4, #
BEMEHNERCO VW THBIFMKEENE. LhL,
hicLTd, ChoDEENI L2V FYTTAE
bohtEE#HIC in vitro & in vivo TH S
PIRBBCE, RER, BERICL-THHFLL
HEERT LI, REEYOBRMM, dosis 2%
ABLTEEREELNLZI LRI GBAATH 34,
zofhoEBEEIC VTS, FARIEITET 3 LES
HEZLERELTWVWS.

X22. Scutellaria RO D ¥ Baicalin, Bical-
ein ifMc L B3EHES v vFY 270 —4 fr-
ee radical &t (in vitro KI&).

-
Mn

—

"
Mn

-

"

c
./\, .
I\
L ™.
<7
\j
!

20gauss \
a) —— ; Baicalin,
; microsome,
— — ; microsome + Bicalin
b)——; Bicalein,
; microsome,
— — ; microsome + Baicalein
¢) — ; Scutellaria,
; microsome,
— — ; microsome + Scutellaria
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% 72 Scutellaria K v o i ti# TH % Baicalein
CisHyOs, Baicalin CpHiOu i3, £D b0 HE free
radical #FLTWVWT, ¥ 2 8V — At radical
BETH)EEISNIERMBOATHLEY, Thi
HEXEKOEHERRLEbDTHAHILEELLND

(R22). co#ERE, FoBsoMmbick - TER
ERBEMHMLIEIEERT HOTHD, CO[RKOL
T, BBRFETHE-TV 5.

#% E

HEREMICEKED S X  Scutellaria baicalensis
Georgi (#%), Bupleurum falcatum Linn (%
#H) OERBEROBFORAALLT, ThoEYoOS
v MNFED 3 b3 v Ky 7RG (BB
%, BFE#ER), 370y - sz 3 ATPase
Eik, BFEERcBLETHEL DL,
ro, in vivo TRE L ..

1. B, SRR/ ESNAERS » PFI b
av Py 7ORREECERAL, RBRNTRETE
BEREBILNBBRIERERILEL .

2. ¥z, FOBF 2 vHBRINTIR, EEEH
DFE, Gm 2820, 2970, 3170, 3350 gauss i,
SHERAOBE, Gm 2580, 2900, 3190 gauss i,
FRENFLOVBRINEESA EDSN, 4, 3 b
IV FYTICHET S free radical REDT B,
TP EsiIc B3 5 uncoupling DIREEE —F
T5,

3. BE, KR, 7oV - 2s0HAE, BE/M
FicfE L, ATPase BF#iEM £EHILL .

4. BE, e, EURBIMETILEEION
ZEE/NNAKCERACERYT S, EEBE/MaK
14 free radical itk 3 signal FHEIEH KT W
B, HE, EHORMCL > TEHL
OHBEHBA LN,

5, BELEE Ty VP OoRE LI/ 0 —A
ICERSsE5 &, BE2910 (2.25) BX 03270
gauss #Hilh& L1z free radical DEAHMKED &
ni.

6. DPNHAEE LT3 70V~ BT EEROD
RIGTId, free radical OEMAMA & S5 h 24, &
=, swiidkic, COBTEEREEMHALL.

7. #YRBIMET S PpmiconwTHBE, 7 =
JNNE S -, BEIRINT free radical # F
oLk,

8. BX, L#HEl, 2, 4HMBEELLY AR
y—F%7y PFRBTR, LENCEEFRREIL(SH L

in vit-

free radical

L3

Hohish-1o.

9. Fhk, bV FYTHERDVTOFERE
B, BFREVHABRINIC L 3ESCEFRIALDS
FORA /R

10. 370y —-anETR, HE/NMIED ATPa-
se TG EIEHALL 2.

1. &7, BFREVYEBRBERIC>VWTH S &,
in vitro KBFAEREEH O signal HEH =
h, &5, R0 170V - AEMESERS AL,

12. $=2.0046%d.0s& L 7= free radical &
BRIc R 50, BT L EMAELL, B
FlnBERER{LSEESh L.

E 23
BEagkaicdy, ABRET MR, AKMEBDY
T LEBMAEMATTESS cEER VL LEST. £/
BRI BHEOR, HIEEE VAR EE LANHERRY
HIEBCEL(HELRLET. SoERNIABESHY
B hE WAL EE LS HEESE, LNEF&
A, BEERZEEEREHL TVAREEE LARAYNER

BEEOERICEBVLLET.
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Abstract

From the olden time, Scutellaria bicalensis and Bupleurum falcatum have
been used in the Chinese medical science as an important medicine. However,
their pharmacological action mechanisms have not been clearly explained vyet.
As an attempt at the analysis of their medicinal actions, their effects on the
respiratory functions of mitochondria (oxgdative phosphorylation and electron
transfer systems) and on the microsomal electron transfer system and ATPase
activities were discussed in this paper.

1. Water extracts of radix Scutellaria and of radix Bupleurum, both int-
eracted with respiratory function of isolated rat-liver mitochondria. The electron
transfer system and oxidative phosphorylation system were uncoupled by a mass
addition of them. Under these conditions, the free radical of mitochondria was
decreased, however the degree of decrease was less in a comparison with an
uncoupling state by DNP. Moreover, several new absorption waves of ESR were
observed between 2000 and 4000 gauss. From our many other results, it was
suggested that these new waves corresponded to the change of mitochonarial
membrane.

2. Both Scutellaria and Bupleurum interacted with rough and smooth su-
rfaced microsome, and activated their ATPase activities. No free radical was
observed in normal rat-liver microsome, however a distinct free radical appeared
by the addition of Scutellaria or Bupleurum. The microsomal electron transfer
system which utlized NADH as the substrate was activated by the addition of
Scutellaria or Bupleurum, furthermore the free radical was also increased. In
the Py system, the free radical was clearly increased by the addition of Sc-
utellaria.
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3. After Scutellaria or Bupleurup was administered orally to a rat, the effects
on the respiratory functions of liver mitochondria were not observed during
4 weeks. On the microsome fraction, ATPase activity of rough surfaced mic-
rosome was activated by these treaments. Morever, in the ESR absorption waves
of microsome, new signals like in vitro experiments were observed by a
long-term administration of Scutellaria or Bupleurum. The free radical of mi-
crosome was also increased greatly by Scutellaria. Therefore, these results
indicated that Scutellaria and Bupleurum had affinity to microsome and activated
the electron transfer system.

As reported in this paper, the action mechnism of ‘Chinese medicines was
analyzed by a biophysical method i.e. Electron Spin Resonance.




