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4 fi IDNABG 36 A K B8 (topology ) %36 M ( topoisomerase ) AT
IFE oL EMEE (replication) #F ( transcription) ~ T4
( recombination ) &M (repair) FDNARH T TERE - E R (
camptothecin) B & & #64% 5 46 #£ M3 JLDNAPT A AR AL A4 0 EDNA
%&U%%ﬁﬁﬁﬁ’ﬁ%ﬁ@%éﬁ(Wmmde)’%ﬂﬁ?%
K EBREA A HE RO REEY o AFEAHA
Topoisomerase 1 relaxation assayZE® T @ KEARE— A HEE
PRI 0 4R R B Pk B9 E 4R &R Quinolone A 9L E A A&
Hdy o A BA R EIDNASEIE AR AR A A b o il PRI SR
HO HDNASEE & 894 Ad 0 R E N 00 B A R R B R B B e
- EIDNARI BT & » B3 5 T2 KA Lkl > REER@ERT (
apoptosis) ° LAHMEE H camptothecin® ¥ M A H fr ik 4 JEL #RHL~60
#iTEM T (apoptosis) * AFAEHEHGMBEEY A, 3y — 2
B AT A SR MR T 004 > R IE 2 A HHL-60% AR B 1%
HEBBAERBLLIEIRRMAE A (1) F@BEAT
apoptosis W 74 &b T fa j A A% BR o AR A ( endonuclease ) * w13 A DNA
R B E BRI BE G Ak 0 T B RDNAK B 8 Tk (
agarose gel electrophoresis) 247 &\ A BEDNA . (2) A&

__.1_



( cell morphology) # @ ° ﬂi*?apoptosiséﬁéwﬁ@dbﬁTiigiggﬂi*§%?é§

B> Wwiafo B AA KRS (vacuolated cytoplasma) T A& F & H K
&% K #IR (chromatin condensation) B9#F#UH 3, o & & K3t L4t
RMER > BEMAFZRE—FH bR RepEFAHERRTH R
B EY o b E AR AT o A 69 OB (sensitivity) RACEH (
resistance) : WA RE R —ROGIUEE EY o '

MeEF : desthE » tENR T WERE

ABSTRACT
In the cells , the topology of DNA is orchestrated by
enzymes known as topoisomerases . Topoisomerases are involved

in many aspects of DNA metabolism such as replication |,
transcription , recombination , and repair reactions
Camptothecin , which stabolizes the covalent intermediate of
topoisomerase I and DNA 1is an effective drug for cancer
chemotherapy . In this study , two new kinds of topoisomerase I
inhibitor pufified from the Chinese herb ( Artocarpus
heterophyllus ) and synthetic quinolone derivatives have been
demonstrated to be strong topoisomerase inhibitors by using
topoisomerase I relaxation assay' . The topoisomerase I
inhibitor camptothecin , was shown to induce apoptosis (
programmed cell death) of human promyelogenous leukemia HL-60
cells . The two new kinds of topoisomerase I inhibitors which
we have identified in this study , also can induce apoptosis of
HL-60 cells through the following mechanisms : £a) activation
of an endonuclease in apoptotic cells resulted in the formation
of low molecular weight DNA fragments which were confirmed by
agarose gel electrophoresis ° € b ) Changes in cellular
morphology of apoptotic cells resulted in the early appearance
of shrunken cells with vacuolated cytoplasma and regions of

o



intense chromatin staining around the nuclear periphery . By
this study , we hope to idéntify the compounds which induce the
programmed cancer cell death , which will be important sources:
for new types of antitumor drugs .

Key words ’Topoisomerase, Apoptosis, Cancer chemotherapy
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- % HM (topoisomerase ) &AM T A A & 9 4 DNAE AR B (
topology ) #9 — 4B £ » B 1970s topoisomeraseMI K HE R EF » BB A
AR Bk 0 k8 % (nicking—closing enzyme) * EREZRE & fajg
M R4 DNAS F| A AT (nuclear matrix) #4%& L@ > #dmE
B TDNAE dAk $80AE 0 » Pl i % 2 5 o 98 AR ¥ I b SRR A 2K,
— B FEHINARH > EH IR A CARTH S @BA T 2EN
DNA?%H%i%iiﬁﬁfiéﬁigﬁi"[1—5]7 4= : DNA#9 L # (replication) ~ #3F

( transcription) ~ &4 (recombination) R (repair) ¥#&4
o MR B AR AMDNAN A RN E AR BRI ER
RESBRDINAE T — M » &R —BEY 4o (nick) » AAEH TR
DNAR & 69 A2 9% (supercoil) RAE&[6] FIAT ARG —BEAL 9L E
# B (1linking number) ° M H =M i6¥ M (topoisomerase & A& FlEF
AEFEDNAZR A A ST » FIATAKE MBS ER [1,2,7] mAE
YoM MM EA R RN R ESA 88 (ATP) £ 0 R REIA
F| 64T o - :

 ERHA A M topl 9L A (catalytic mechanisms) 895t
Fih o 2 THEWESR: $—BFRALEBLESIDNAL (
binding topl to DNA) @ /R 4% fm lode A M & 454 B £ JXDNA [8,9] -
AR R R B4 B IRDNA  [10-13] © H 1A F B R e MG
WO BB e SR A (-00) HDNA SHBEMARAMES [14,15], Al
DNAE A& —fB%k 0 » £ FE H3WHA KX - (DNA cleavage of strand with
covalentvattéchment of topl to one of the termini of nicked DNA

) ¢ topl i h B B 8 ( tyrosine ) LW -op A d BEMER (



transesterification) [16] > &4 ZDNAL F—&5' e BMAR L (
B R topl AR ABS B BsAR L ) » RS AL —EOHE
P ADNAY R — B8 (nick) « PEZEFHRALKNGAB (single—
strand passage) @ WAtoplHEDNAARR &S - 13k gL m—K
DNA{E °T i@ B i3 fE 4k 0 » {EDNABG 2 & # B (linking number ) ¥ o4&
197 Adm AL B AR & W RDNAK R R ey o B AT RASR
DNALE 84 0 (1ligation of cleavage DNA strand) : # & H = Xk##
B 4% A (transestertification) * #4& % =18 % B AT & A% 69 DNA%E O 4
F A o SLEFIEAL MR B BA R A DNABAE R B 0 B AR RS —EH TR
4L B o

AR 1971556 M B R 24 » A WA €0 Y iEE REK
BECEHIEANRR > REFRAOABELEERERETER  #
WHAZSBLRAE—BEEOEWER B AR o £1970sH Kohn
RossF — s % ?f»ﬁétﬁgﬂ.%adriamycin& ellipticinT 4k 4s £ Me & AT ¥
BDNA%E O 89 4848 (religation) » 3% it B —18A M 46 MR 69 FIR 3L
[17,18] - BB £ B & 3 & B At 5] B HDNABT R - £ & % DNA
alkaline elution assay BREBRALREHEEFHEE : (1) B RA
48 %% (full deproteinization) % » TR E o FIABE LR
AEGQRINAZLMRARBOHESL - (2) WERFEARGHEFRES
% MDNAR Eik 4 (protein-DNA cross—links) 38948 %4 o RA
HLinEASREOM A GmBE M B ERF S TAAFELE
&% HDNAX B4 (protein-DNA crosslinks) ° m{ZDNAZ A # O &9
B RE > LT ASEE 4 S =R e M AT RGDNAS T ( top2-
mediated DNA breaks) [19] & M2 % — A ds R 69 37 41 4 & #HH (
camptothecin ) A ERGHBER > B RAKEMH ( Camptotheca
acuminata ) IR E B £ 1070s 5 F B Ak Wall T A 0 12 E 2 1980 F
B0 A RS B — R R 5 8 Y (specific inhibitor) °
BT ALSE A KEM canptothecin®) #4447 (analogs ) topotecan
ECPT-11 HAREEMBIBAL - MEYREHEEM L FHER > Mk
BB EEN > LAMB ARG WHEE [20,21] EAREEY LI
M LA RN E R — R EH (stacking-
model hypothesis) [22] ° FTHARREBREEAXFTORBERY
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camptothecin & & € & 7 % 4% ( topotecan °*® CPT-11 * O-
aminocamptothecin) [23]% B #/ & A #A B AR L B F — A 46 5 69 9 #
Mo BB E E RN MAttopl ATEZREMDNABR O EEM G ZI AL > #
BDNABI BT 3L o AM B REDRMFT BORABEAFREEIZRASR
Z1f8lactone® L o
AR AR B ERE G K EDNAR R L ( cross—links) v dAE

DNAK A K BT R 3 KA &mRT (cell death) FIE—HEF i LR
THRAT > TRECHEHLBE LB (oncogene) #9E (activate) * #
TARRZEREBATF S 4 TR EIER (signal transduction) B-FHKE
b MR cIH BHRAEMBAYBEFTERR T (
programmed cell death ; PCD or apoptosis) ° #F % camptothecinf¥
wmpFM (cytotoxicity) PHR » HYWEYRE > b E b A A &
DNAZK BT 3 AL ik & B At o4y » 1o s R A6 (repair) BIRED

s T M R EA A QR TIIR o ATASE R B R A5 & B 64 BF ]

 F A A BRI e o TRIL S E Y Hlm b b B R IAA K
EHEMERG@EBAMR (cell cycle) » thE B L EWER AN ie
R EGGI RG22 o BT A PR E B fa B AT A s MR RS R
MGE > RERZREPGRT - TR g% (cell cyclin)

St B A %M R MM (cell cycle-regulated kinase and
phosphatase ) 2 5% & B 6971t » 3557 vA4R B 36 R MG 47 1 40 78 B Ak
by o o

9% 5\ 4a f0 % B ¥ 4T apoptosis * B AT H £483842 (indictor) T A4

%o BhhtmpE A (cell morphology) M E » WA Apoptosisi& L T
FENAENGEEGEME (endogenous proteases) * ¥ b pF R 698K
B (cytoskeletal disruption) ~ @A ¥4 (cell shrinkage) > &Ae
B L€ HBKRW (membrane blebbing ) WA % ~ EHFERHRE (
chromatin condensation) 893 % [24,25] c Aty gim=
' WAENT bl N AL B 2 1R (endonuclease) s 3 pR L BE F R P 2

DNA#9 4% Bl B 3% (internucleosomal spacer DNA regions) °* 1£4% A DNA
BT 2 (fragmentation) RA K : oM MERTH I F X 8L Tk (
agarose  gell electrophoresis ) #. %K 2/ DNA 2 # R 89 3k 7] ( DNA
ladder) °



AFAEMNA-BATEPOEE RS > WG ZERWHBBBGA
B PR R T BAE &k 0 HL-60%& HeLa » RMREHXA
W EBRY AT LHB WA EH 5 R i A4 69 3R 2R

c ABMMIBER YR T RARE @A EN > LR LRk
K KA 80 B R AR R B AT A H E W R T ATAT R
BT A E R THEMIE T > o ADNABT R M ADNAD A BB E
2o THFEXBEBERPALEALGADNALBE (DNA ladder) MEX > 5
PR T A RS 4 BB 69 SPGB (cell morphology) AR RE & & febREAT
HIAEZEHRCHOEYE s P R@EizR e RE (chromatin
condensation) WM BB AR AT AT E R THIRAR - HE 3
A T8 B S 9 — R B R -

TR ok

= BRE
IREBEHELFEERRS » Fd Sk
B o : , ‘ .
AR B TREELREL AR BYBIEREHE kéﬂbrﬁ' % 31
)Lffi%iixﬁﬁ'jﬂiﬁ%
3R
(1)Topoisomerase I A B Promega” ﬂ °
(2)Proteinase X BB BRL2E]
4. — R AR ' :

(DTris — ( hydroxymethyl ) — aminomethane * Potasium chloride ’
Magnesium chloride *> Ethylene diaminotetracetic acid *> Sodium
dodecyl sulfate * Dithiothreitol - Ethidium bromide -’
Morpholino propane sulphonic acid ® Acetylated Bovine serum
albumin ®> Ampicillin®% B Sigma’2:dl o

(2)Agarose #% B BRL2 4 °

(3)48 A3 )& K B IR667TH 8 BN v? o \

(4)Dimethyl sulfoxide * 2,5-Diphenyloxazole benzene ° 1 4-Bis (2

—(5-phenyl ) —oxazolyl) &% EMerks & o

3
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)

(5)Polyr (A) n* Primer d (T) 15° dATP » dTTP* dCTP > dGTP #H
Boehringer Mannheim%: @l °
(6)HIV-1 reverse transcriptase WA HT Blotechnology AT
(7) Trichloroacetic acid * 5— —Bromo—4—chloro—indolyl - B -D-
galactoside Isopropyl-D-Thiogalactopyranside #& Bl GIBCO 2 4l
(8)Yeast Extract® Tryptone B#% B DIFCOZ &) o
(9)95% EAE B B G BAE AR A ©
(I0)Cesium chloride % BEMZ2- ] o
) =% SHE
RPMI medium 1640 10. 4g/pkg Fetal bovine serum® Penicillin
s Streptomycin * Trypsin—EDTA & BIGIBCOZ 4] °
6. f& & |
(1)Beckmam J2/21 M/E centrifuge
(2)Beckmam L8-80M centrifuge
(3)Beckmam TL1 centrifuge
(4)Beckmam rotor JA-14 > JA-20
- (5)Forma scientific Water jacket CO2 incubator
“DHltaChl U-3200 spectrophotometer
(T)Dwyer MarkIl lamina flow
(8)Hotech water bath
(9)Dynatech MR2000 microplate reader
(10Sigma 3K—2 refrigerated bench centrifuge
(1)
(1201ympus microscope ,
(IJWater temperature control module
(
(

Millpore sample manifold

WAmicon stirred cell ultrafiltration modle 52 & modle 12
19Eppendorf centrlfuge model 5414

B BREOE
—‘\qja,-aap“éfiﬁk(‘ J’ﬁ%‘
b B RS *E%kzimTﬁﬁ oM B A B K 1009%
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DMSO% fi# » 7 ##—20°C T 4& ik \ﬁ
~ pBR322H # (plasmid) X E
1.# 24 A (transformation)

(a)BtEH 2 (competent bacterial cells) X &%
MALEITCEAE—WREGRKBEHA (E.coli) TGl » #A5EHH
LB+Ap ( # &4 100# SLampicillin) B AR T » HF-RR2E
A ERESEAMZARY » HITCERBASIFE » £ 4°C
#8000 rpm ( Beckman JA-14 rotor ) 5%-4% » BAF B B bRk »
A35% 7 89 transformation buffer (10 mM MOPS ~ 100 mM CaCl2

~ 30 mM dextrose and 15% glycerol * pH 6.5) BiEAN o #
F VALCHES8000 rpm 5448 0 AEIEAM LK 0 BUA0EFN
transformation buffer®FH#M » EAKREFIIEEK » K6
B A=T0°CHAR °

(b) BBAERIY
Hlﬂé‘ﬁﬁi%‘gloof»iﬁﬁn)\’lof&ﬁﬁﬁ’g B pBR322IA A4 » B AN
1300487 » B BALWCKE P10 8T B4R (heat shock)
M AR e A2008 A B LRIF A R ABTCH &304 48 o AR
Mg R e (15~ 10045 ) Eeppendorf® F > 2 5lm A 2087t
IPTG (100 mM) R 10#A X100%X-gal > B4 M BAER E4H
LB+Ap agar plate ( H#EH A 508 Lampicillin) » E# 37
ij—ﬁ%ﬁij—fﬁ FoRWEERE -

T K% (large plasmid) DNABGFHIR :

ﬁﬁ%%?ﬁpmzk H 3 89E. c0112§7f"500%‘ﬂ'LB+Ap+ (#ZILBE

AP 1008 Fampicillin) ¥ A% » #3TCERRA A& 0.D.

j%O.SE?S‘ZIU)\inducer 25 m1/250 ml (chloramphenicol 134 mg/ml

) o BARBEAITCEREAIAIEE > KERRE20 nldEC

&4 > #4°C#8000rpm (Beckman JA-14 rotor ) 544 » BATH

BOLR o B E B RBEASEAGERA (25 mM Tris pH 8.0 10

oM EDTA ° 9%glucose) * A xABME » B HRBHB E50

mlBEs & » EmAN10EFERR (1% SDS* 1 N NaOH) * &

MYKAREFESIBEBIE BT SEFHERC (3 MB

847 0 11.5% kB8 ) 210 mlf9& : &5 (1:1) » vortex# » #

._8_



KBBS54 4 > BA4CH 12000 rpm ( Beckman JA-20 rotor )

10948 » HHERKBEREHBOSE Y » BwAN20EIPARSH T

# 4°C #:512000rpm ( Beckman JA-20 rotor ) 10448 » &R W&

o H A BEAIEFATE (10 mM Tris pH 7.5° 1 mM EDTA) &HriE

& o 3N EFRAFA. 8L CsC1R 2008 AEtBr (10 mg/ml) » F5%

A K R4 %% % top-sealed tube (Beckman) * #4Vti 65.2 rotor

15°C 865K rpm 6/NBF 0 #IA Bk B CsCLY AR - AUVE

BATEERAFLEERS UM NMREPENER (PLAKH

pBR322) » #§ M BUR A AISE A GBS E > 3B e Aisopropanol (

H20/CsCléAm iE ik ) B4 BUR P 89 EtBr o A e AR B AR 69220 K

S 104 2 IRB ARG AR R — B AR IPAE R - 4°C > S 8000

rpm (s34 rotor) 10448 » KRG ik 3 B #4300 S 69 TE& Hr iz

R AR RABRER EH Yeppendorf B P 0 HAw A24E AR 19100%

A > 254°C » 13000 rpm#ES (Sigma 2k15) 10948 - AR & kY

s ATSOS B F 2 0 B ERIER M ELE o KR IE100

WA G TEEHER Y > 2R HL260 nméy R H4E (Hitachi U-3200

spectrophotometer ) WAME S L IRE ©
= ~ Topoisomerase | M EMFERGRY -

/‘rﬁ?;ﬁi{ilﬁ]’é\ﬁBOO mM potassium phosphate (pH 7.5) *5 mM DIT
> 0.2 mM EDTA *» 0.2 mg/ml acetylated BSA > 50% (v/v) glycerol#¥
Sh B B 10 units/ul X topoisomerase IAm A0 #iFE &k » ML &
%R E2 unit/ul ° :
¥ ~ Topoisomerase 1 &M FH ik -

A2 A% HEK F.Bastow [26] XAk » R40.5MF 0 &M
# (50 mM Tris-HC1 pH 7.5°50 mM KC1°® 10 mM MgCl2> 1 mM EDTA )
2%t (0.125 ug/ul) X pBR322 > RO.5EF ¥ EFEHE AL (B
100%DMSOF ) Bt A1 5B (2 units/ul) topoisomerase I’
E3T°CT RAE30 484 o lm ASH#I11%SDS (%450 mM Tris—HC1 pH 7.5
Y 43k RFE 0 AP A2, SHFproteinase K (25 mg#E#450 mM Tris—
HC1 pH 7.5° 50 mM KC1» 10 mM MgCl2* 0.1 mM EDTA > 20% (v/v)
glycerol) * £3T°CTRIES0S 4 o KA 1% F X 8B Tk (agarose
gel electrophoresis) * ERA0V *» S8R R » A UAEtBriZ & & » #40V

_9_



BTHRERER - Ui sFe67TR AW THHR G A » i densitometer s

MAEE R o P HEBEERKSWHIEEMEEMR (topoisomerase

relaxation activity) 3tEAT 7k : B EAAEME : 100%- (S-A)

O 49 %1 & 7 A1C50 (50%inhibitory concentration) &7 e
EARNC ) AR I
LEAX (nediwm) L EE

I

RPMI-1640%% B GIBCOA & X Hrik3& & Xk » 53%1000%%1:-3:%%&
Fok > m EORBRER G4 > A6 N HCLpHMEFAE7.2 > BBAH
ZMilliporei® & » Am AN10% M 4 fo 7k (fetal bovine serlum) Y3
0500842 2 £ M F e sk M E o Ak ik 843 109 FBS/RPMI-16408% 4 &,
A o
2.3t A& ¢ ' ‘
()HeLa%a i, ¥A10% FBS/RPMI- 1640&:-5\&#15’ AEHAEE S0ETT
2 ¥ AR A EAITC > 5%C022 EREZAM (incubator) F
» frtmph e i ALK W (confluency) % » A 20.02%EDTA » 0.
25%M & @ M (trypsin/EDTA) X BB & % (PBS) 5 4 R, &
¥ A # % (trypsinization) F& ° o S0EI LB AMAMANIE T
trypsin-EDTA# 37°C » 5%C02<" MBI ARMBEEOR 3448 » B ie
ANOEFZ A RERBE BB ER » B # S (1000
rpm? 5548 ) @@L TR ﬁ-h\ﬁif(i%%‘ ( subculture) #*
R o
(2)HL-60 #mffvA10% FBS/RPMI- 1640?—%&&?—%5’ ABBEAR R 50%
S 2 B AAIEA > EAITC  5%C02 BB EAM (incubator )
q: o
3mpptiEsE (plating) °
R EB ik AR E (hemocytometer) 1‘—?—4‘3}]@/&
B ARZ TRy E AEREETRE (10000 cellls/ml)
A AP o
4. ek K 63 H
(a)eLa%a e = B A&k KM E#100%DMSOF » «aDMsoﬁﬁu,)z
1% 74 & 78 &g AR o i 4o fo B AE A 06 wells MAE (
microplate) ¥ » 3= pe ik B K 2X105 cells/ml ° & — % o M



BE R w4 A > B X197 & Amstrong AT B R
W EmmE R E A% (semi—micro dye-binding assay) R
o Hwell X100 ulhy PRSIt > BIAS0 ulby &k [ A ]z
2041 > RABF G > AR MR > RIEKS LR
L -ﬁ-l’/(mlcroplate photometer #E 540 nmf9 R AL o
(32) + $&®RA2H0.5%methylrosaniline chloride » 0.85
%NaCl » 5% formamide * 50%ethanol °
(b)#HL-60 ¢ % A& KEAREA100%DUSOF > M DMSOK & A ik /& 1
%BHLEABKAEEAR BB BEEA24 wells A (
microplate) ¥ » F @B & B 105 cells/ml » 4&— & Bf Ml &
B E#% > B ltrypan blue exclusion 7 &M BE&mpe (&6 &
AEHFEEE » MR iif Lk E) 300 4K » At
B3t #E (hemocytometer ) Ml A &2 B o
5. P E R 4B S B BRDNA L AR A9 A ]
KRGO BREBREAR B @BLBETR Ry EFEL
wmR R FAmE R A RAAELAIGEER « 50,28 R
B A243L 3 A m A > A37°C5%CO2ME IR 3 & NI A4 A
» BERER > WAL ERMEARO2ES, - L RELT + &
% b RPMI-16403% &% W 410~1~0.10.01>0.001 ug/ml=
P EE AL o ASTC 5% CO2EBIEAERA2IRIE » A0,
5 uCiZ SH-thymidine#&F A2 BFK » REEA K » oAl ml
0.1 NELAALSTE LA o 3008 E A Al ml 10%TCAK BRI
W o B EI0048E 0 AHEBBEEK (Whatman DE-81) @R » &
A5 I 4A5%  TCAZK I T RS K » JAZRVAK R Q5% B A IT #e2K °
WK FEKEAIEA GRS EOR T o CURM PRI RR
BlRIHZ A4 E - B AR RERERENR (BRI BEYH
s BRFEXM) o THREGIHS0% G RAE - |
6. % 4 # HeLadm FERNAZ & A% 47 ] 38R
4 &% 2 Hela@ B A Trypsin-EDTAR B TR » Ry 3 F L fl
BAE > BoAtn a3 A R EREEITE2X 1058 @8 « 0. 28
R e A4 Am A £37°C5% COE R4 R AR A4
BEfh s BREBAR mMALSARWIEAR0. 28T o LREWT



HFZAMEME AR AS10, 1,, 0.1, 0.01, 0.001 ug/ml=X 158G,
159A, 159B& Doxorubicin © #37°C5% CO2MLB3F A& & A1 PRK
AX0.5 uCiZ3H-Uridine® &3 A2 D EFE » REZAR » mAl
ml 0. INS LA LAKLIEIER o FHmAl ml 10% TCAKZERITE » #
B 304045 15 A 25 58 48 4 78 %K (Whatman GE/C)#B I » A% JE 8 2A5%
TCAKZE R Tk » REXNBHER LS - ILEK > AKEKRE
AP M A o Jm A B M3 B & 0 ¥ Beckman Liquid.
Scintillation Counter 58018 LA 444 F -

T # M Hllelatm 0B G K £ 5 Ay H A

A k¥ HeLa®@ A Trypsin-EDTARE TR » BRIy A L e
BB AAaBEERAREEREETE2X 1040880 o 0.2
b B, R dm A 243U A m A > £37°C5% CO2ER & & R IFA24/D
B> BREBAR mALSENEABO2EH - HBEEWT &
ZH Leucine—free MEM¥ &% A £10, 1, 0.1, 0.01, 0.00lug/
mlZ 158G, 159A, 159B& Doxorubicin ° #A37°C5% CO21E & 3% 4 &1
INEFE A0 5 uCiZ3H-LeuBBF AN EK > REBZBAR » Mo
Al ml 0. INSAAST L LA o 3004 & B mAl ml 10% TCAK
BRI 0 E 30045 1R A A 4 08 % (WHATMAN GE/C)B % > &
H IR #OASY TCAKE BT » B ABHBER LT o I EK
s AR E AR A 0 BB 0 L Beckman
Liquid Scintillation Counter 58018 H44t&k4 & -

S HME® ,

MR ABKE-SEK > HEXISALHBA S BAIFRH - AAEE
FoAHRAKBECEEERAYERRRT - FAMNAELRMH
Z 4R AMEE o BHSX 1061 HeLata oA L8 i%740.5 ml PBS
» do AR K LA o U023k 4T S RIRIR S dm L > PLALAR
ABRFBEELTIIANGE > ZEREREHRBABER o« ZRKE
BEBH80 mm2KOEBORR > REAKRRKDGER R A
AL o —HETERHF R FOARNXELBTANERLEE
4% » FFBP s Intralesional administration®4ATE—RE » &
P REH—K EREH —+REBREEBLEREY - KK
HEWEERBLERRE > L EFEE

—12—



IR 4 30 7 K
LR F R

A —REAITEH N F EEKE EFH K IE 4 (Intravenous
adminiétrations)iﬂﬂéﬁi% o kAN E RME —BIEFPILA50 nlk
AEAR BHEN > ABRBERLAEN » B2 - RERMNLE L
Be s 3TN0 Iml AR REMRIRNE » REFEWHEREERT S 13
HAkREo
N mmgE Tt EE R T (apoptosis) T ¢

1.8 4o o, 8 tan S #& (cell morphology) BLER

<HeLata i 76 BBE> : £ € E#HHA (cover slip) M1%gelatin

RE24 DL » ARBHOPRSEMRFAERA » BB EESA

10518 HeLatm i 6935 A R AEA B A £ » HE BB - APBSEMH %

AR 0 A 10 % FBS/RPMI-1640 74 3% & 4 3 A 24 B 45 > 1A

Wright/GiesmaR @ ft » A — M AL BEMERRmB P EG ST R

M= o

<HL-60%Je 2 R IR > ¢ & £ FH A 105M8HL-60 4= I8, 69 3% 4 i 8 58

#4243 A m b oo AR EK - APBSEE R IF K 0 BX10%  FBS

/RPMI~16407% 3% & 42 3% #4241 8874 > “AWright/Giesmat & ff, » 74—

BRAZHEMER R mp R Gt R o '

2.FRBE BRI @B EITATERT (apoptosis) AT & Rba e A

* A AL KA B (DNA fragmentation * DNA ladderd 9 &4 : #&

AR RAHEIN (log phase) BB &AL » ¥L1000 rpmBk~s i 4apf,

HBT R BB EZARRE » JAPBSEE R F bk » i

*t#E (hemocytometer ) #% % 6% B 98 M4 & H 43X 1068 4 i,

AR B FE A% S BE R 4% 0 A% fa BRI Z eppendorf A 0 BRS{E fa BB AR T

K > VAPBSTE b — ok 0 Bt o B F A 1008 S 9 BB R (Lysis

buffer) (10 mM EDTA> 50 mM Tris—HC1 pH 8.0° 0.5% sarkosyl

2 0.5 mg/ml proteinase K {proteinase KA M A A mAY~) &
o e R B BRE 0 BAS0CAn BAR R FE24 B A 0 e A 108K
Fr& BB E (RNase A’ 10 mg/ml) » BAS0°Ch#kaR 1.5
BEAR o FIM200M T8 : 845 (1:1) ¥R ELmpBZMR » BbH




% > 13000 romBES100°48 0 A LB KB RBA i*frﬁﬁeppendorf
B> HPDNARRE > BB T EALRBERE - TBMN1.5%F
ER-L 4 P oER o

& R

1. @ik &% (Artocarpus heterophyllus Lam.) %3 i B8R o 4% —
i R ERHGZE -
AEBRFAEBEERARSLEEM + 59 Zcycloheterophyllin (cHI
) ~ heterophyllin (HI) -~ artonin A (AA) > artonin B (AB) ~
heterophyllol (HO) °» HAu2&#H K » AFig.1> 4 @ topoisomerase
1 relaxation assayd#iZsft ol ERIPHYE » KR H
3o MR AT A A 69 R R 69 B AR A 4 A CHI ~ HI ~ AA ~ RABE WAL &4
RPig 2 A TR T EH — MM & — 093 14 camptothecin (CPT
) » % EFH M (positive control) ° #HTFRAZMEEE 474
TR BB G HT RAT 69 3 ] W &R fi'..Fig.S&IC » RTable 1°

2.4 A QuinoloneT A F — A 46 MG M A0 ] b9 % g§5
AE AT A QuinolonefT £ 4 £ A 648 » 4 %] Z£Kchao-1 (K1) ~  Kchao
~2 (K2) ~Kchao-3 (K3) > Kchao—4 (K4) ~Kahao-7 (K7) > Kchao
-8 (K8) £&# X » AFig.4° &topoisomerase 1 relaxation assay
SR REKIAKRAWHER » AFig.5° # TRAZET F 7 #
WAREEE S R Ry R B4k > RFig.6&I1C50 » ATable 2

S BEN BB EHEAY  HHL-60 (AT AME G hReBKR) mIBHR
F BB (DNA) A RHWHIEN » &0 R B R RERE24
ALl s s AFig.7° ( E*‘“th#%ﬁl’ﬂ%ﬁlc » R Table 3

4 4 Mquinolone JE 1A #K1 ~ K2 » #HL-60 ( 71 F 801 G fim b itk )
btk B BEALEE (DNA) SR HET » & h F R BEYRERE
o4 NEEEE| AR B4k > RFig.8c AhBETHILIC, . ATable
4 [

5. o ik B E 4 H B BB R HHL-60 (AT FAN G R iEik) @RS

(50)



)

M (cytotoxicity) : HL-60%am ik @ 2 K Ho4 N4 » CPTRE 69w
Bk R FI25.1% 8 4 &% > ®OL >~ AA~ cHI ~ AB~ HOR E G ik » &
EE S Z46% ~ 37.4% ~ 41.4% ~ 71.7% ~ 84.3% » RFig.9&k
Table 5-°
6.QuinolonefT % 4 #HHL— 604EJ}]€#5H’J b F M 60 PRk B R T
24/ 1NEEFE > CPTREWN bk R H127 8% 8 A& EF > @Kl K2 K3»
KA~K7~ KSRtk » HEEHHA38.2% ~ 32.8% ~ 74% ~ 77
8% ~84.4% ~72.2% » AFig.10°
767 31% 158G, 1500 % 159B ¥ Hela Cell®E G H A4 RWH K : AF

B L VAT R R B 2 158G #450,10-3,10-2,10-1,0.5,1,5,10 ug/mlﬂx
200 4% & B ® Hela Cell » 3 ¥ADoxorubicin/B ¥ B 4 » vA3[H]-
Leucinel2# &G % » I\ HE S ALEGH LS REN > HFig. 11#
F158GHHela Cell RABZGHAARWHHER » AHaL2 A+
BEORASRERZREE0.05 ug/ml° 159A% 1588 A Ea K 4
SRIEEH > AR ErZIETEORESRERIRESFE 0.
91 ug/m1%&0.89 ug/ml °
8. BI2X158G, 150A & 159B BB £ & I HIZ AL H ¢
AT BRI 2004 E S F Fl R K 2 158G » €.450,10-3,10-2,10- 1,0.5,1,
5,10 ug/ml&iﬂHeLa Cell » i “ADoxorubicin & # B & » A 3[H]-
Uridine B RBEBHR > — I\ HEIMEBBEBRELSREE &
Fig.12® & 158G¥ HelA Cell’f‘l’%lEh\zi'l‘ﬁ%?ﬁféii/\ﬁié'fizzﬁ
B 55.0 ug/ml ° 1590A% 159B ¥ Hela CellWH# B X AT H BB A
/\ﬁié‘}i(ﬁﬁz 231 %0.74 ug/m1%&0.55 ug/ml °

(B13X158G, 159B ¥ # AHeLa Cell#R R.69HE 8 K Mk fE
4‘ BB A in vivoRkEk B 8EAE RS (in v1tro)ﬁ\]?ﬁ'x§;ﬁﬁifuf§'§ 2§
MALELMBETHERZER - z@ﬁﬁ'}ﬁi\ >R — B ABITAME
¥ & 9 4 8 (Intralesional administration) * — B # B # Mk (
Intra caida; veom ad,omostratopm)3T A& A B o
(l)Vldoxorubicin%ﬁ‘ﬂ',‘@?}lz"@ﬁintralesional administrationB¥ »

T 10 ugMFMESE K 832.1% 0 BB F 3 dw B E IR & W14 AR m%looo

ugh¥ A 80, 1%849 KE J& 8 A7 4] o

%%ﬁlntravenous administration® °» @ Table 6.7 %2 ¥A250 ug



TN EH 0. 2%H K&

(2)¥A 158G 317 Intralesional adminrseration® & Table 7.7 %= » &
FIAN10 ughFREE & F 7 A HR » 3w ES ugﬂ%%/#] T 45% » 1000
wﬁaﬁ —F A 60, 1%89 B HERT o

vx158Gz;Uf/%ij%ﬂfruﬂﬂ% mable 8.7 %n > ITA500 ugh¥A
36% 44 JiE 7 H &

(3)ki159A5€4T1ntra1esional administrationB¥ » @ Table 9.7 %= »
FITAL0 ugh > FEB A 11.2%89 & » 4T A50 ugh¥ T4 #32.3%%
¥ e 250 ughF60.2%69 KA K R 5 HE500 ughF A 69. 2% K &

5 E1000 ughE A T3 A%KE 7 K 1B o
vx159Az£ﬁ/%ij%ﬂfm%H% #Table 10. ’I#uéT)\ZSO ug A 52%49
JE 78 0K iR

(4)K4159B5€4T1ntralesional administration® @ Table 11. T % > &
ITA10 ugBFRESE A 10.2%89 BB > T A50 ughf T HB36%E g mE
250 ughF » 59.6%A B AR » R FH ES00 ughEA64. 1%HK &
£1000 ughFRIA 71, 2% 7 i & o
% VA150B3AT B3 M E 4 B » W Table 12.T4m4TA250 ugh  48%
B N S AR AR o

0% BELEHERY ZQuinolonei T W H Bkt m A& (cell
morophology ) M H % : Hela (F € HBm Mtk ) RUL-60 (7T A AL

G % b AR ) sk el B R B 04/ NI 0 B VAGiesma/WrightF & »

A—RACEME TR @A R » AFig. 13,14 s TROERT

& H R é#camptothecin A H F— Al BB AW H G EH (HI > cHI~

MK KR R e mEa A REERE ( chromatin

condensation) R4 &< (mitotic death) MR F ©

Nk BEEHRARD>HIL-60MIBRDNAT RGP E ¢ #52X106 cells/ml

s A BRI oA N > Mk R R B 1ysis bufferEHK (F

MR EBRATRT %) » B15%FERETRIMNER » BARAK

CPTSE#EH] &4 9h » AA ~ cHI » HlfﬁﬁuvmﬂamDNAﬁwmm | 69 K B

» FTA R # X BB k& R ethidium bromide F & & T A& 2| DNA

ladder® £, > AFig.15°

12.QuinoloneT & # HUL-604%a LARDNA T M 69 & : H2X10 ©

cells/



ol 0 AR oA N o il EA R ysis bufferREA (
\v%é‘ﬂliﬁﬁﬁi%%mﬁ%) ) 4B SUEF BB ERINER P BRAK
CPTAE #E 41 4024 3 » K1 ~ K2AR & 3% A% 4o b A DNABT R AR 69 K B 0 AT
AL EE BB EkE R Bethidium bromide® &4 T A& 2IDNA ladder
g 238, > AFig.16°

 HREBAEEERAGFSREGILEEY s HROBETRAA G
Hump kg —A R %= A4 0 &4 69 2 88 (breakage—reunion
reactions) > ¥ A e jg M3 % 6N L BT EDNARY L4 - B M [ELAR

EE B ADNAGAE o AFBREN THRGEPEGEFTRBEMERIA
b9 B 8 A, \Z‘L/\ﬁiﬁﬁqumolone’}@ﬁi% » B — A e A E I A
AR SR B E A TR BEOERATAA S AB HI ~ cHI R quino-
lone#K1 ~ K2feddy » #H & Y ba F, 5 — 0 dp A B 64 75 PR R R A 64 A4k
o i At A TCS0 M A& ¢ cHT 3.87uM~ AA 3.54upM~HI 20.14
M~AB 5.99 4}~ Kl 20.23 uM~K2 29.56 uM > &gt % —Mis B LK
BEH L~ HY canptothecin [64-66] 40 Hl 7 K (CPTHI ICS0
52,20 1) » % ARIE b 3K IR AR A9 1k A4 #9 TCS09 AR LCPT A - 423K
topoisomerase 1 relaxation assay#j &% - B 33 s At A 4 H 36 A
g3 X T e CPTARAL » 3k &34 T top lvﬁr%/\(rellgatlon)ﬁﬁ
b > v R e KA H S BT B DNASE 4 AR AR 6910 E-d o BT R
i3 2 B My T AR K A b B I RN TR SEDNAR 6 R &S
27— 31 % ARCPTA & T4k A # AR B A 0 41 5 — A 45 MG 09 SLIR AL )
o ERACPTREAABELELELTH SR EGaEA[32-35]: an
# & ¥ (leukopenia) ~ fz AR B (thrombocytopenia) > & > M
B35~ Mk (hemorrhagic cystitis) FHEAR o AT AR A A E
% A B H M CPT &9 384045 (TPT ~ 9-AC ~ CPT-11) » & % € # % (saintopin
s ellipticine > erbstatin ~ flavones)[ 36— ~40] 89 I A AR o A MCPT
B s AR E R a R E > PTEBTREZNEERA % AE
lactone® b » 4% lactone B » RICPT.R KX € 093 H &M% 5 R &
CPTR — 4838 K- M (hydrophobic) #9164 » XHREAABERLGER



BT AE A A R E S CPTAMBAMAAKMN  (hydrophillic) B E-COOHA Y
b4 » SRR T CPTH H KM » (R BIE T lactoned® » EMHCPTAR &
THE -G I8 FH[83—85] o K ARFE KL ACPTH F oA
BAAE (NH) AR AR F 0 R R AZHE A CPTH R KN » F B e
CPTH M #l A ) o B —F @ELHA AFTRAECPTHO~ 10~ 114945 B AQOHA R
KR R 8

SR F > FEAYECPTHMH G » F B 423 T CPTHY KM o
MARTERARBAEREEEPEAWHE A BOEEAS I
SHI SAA S AR 3Rz it e oM > TA R EABEE IR LD 8
A HBCPTMFEA BN ETENERLBER  AROEKBEREHERDTT
XA HEEHNGAEHH0 ) THRAEFEEMNELBAREGHER 3 TR
A THHIGHAEGET o FIHI S cHI A~ ABRBEREHALS L EHR
L HCPTHEL » AH S AARAKMOIE G A E » RBUMTHCPTHH R
THAZEBREROBERLRERAABERLE  FERE M EARK
P E— P R BB RA o

BEAEKTHRMYFig. 9 |, 1045 d ik BE o8 R EERLH ~
cHI ~ AA ~ B quinolone AT A KL ~ K2 BELEHATRA X £
B — i sd » BREENERRERE &IEHR24 DR >
BREEEyHmphmp 5 BREBAEY T RA X HAH
fo 5 B ARIL-608 2 2 & - R A ATA R B E T R HUE EWde
camptothecin ~ etoposide ~ bufalin ~ cisplatin® o vA#% & &4 1 R &
4 B, Bk 1 4T apoptosis B 41t (differentiation) * FTARE R A —F
0, 48 e 18 33 S Ab A4 R B A AR m ARk 3 Rapoptosis * BRA
B (AFig.13,14) » HL-60 R Helata ik & (PTRA B EEH AT RE
o4 NEETR o T — A dn AR N 09 I\ 0 RO FE A% 50 3 AR dm Bk e
REEG PR 4 > BGiemsa/Wright R EXA R LZEMBET » THAH LR gk
#Tapoptosisf 45 : # & H B4 (chromatin condensation) RMHIH
B (fragmented nuclei) o d7 —#& ¥ A Rl 69 & B0 # 4T apoptosis i)
HOE C DNA  ladder AT » T BR B A HL-60 % B AR A B R T 24/ NIF AR
» X mPBFTAH DNA > AR X BB T ROM > BRELEE —BHEEN
¥4 : CPT~HI ~  cHI ~ AA ~ K1 ~ K2AR 86 £ HL-604a Bk » ¥ A LRI &9
DNAD K B4 A& ( K49180-2008k #6918 ) ( RFig.15 , 16) ° i



AR REMA R G e Tapoptosis A% [41-46] » 12 ZDNA
ladder & & % HL-60 4 Je ¥ & #L 5K 3| » 7 % Hela % A0 4k it & & 2 DNA
ladderf 7 & » SR ADNA ladder & —18 % # M R & 1Emfo i Tapoptosis
By 15A% » 12 R SF R R [47,48]48 3 2 DNA ladder #5978 A s % it 9F
H— YIRS A Ay ke AR A AT apoptosishy 0 THRA X HR A B afe R
R > A EHAE DR BEDNA ladderf9B R » RBE AT B Hela
Mtk — 4 REA G @B KA RKR BEYGDNA (5 FE&KE20- 50
Kbp) » 3LARUQ374m Bk 48 CPT R VP-16 42 24 B 42 » FEHUH R A9DNAR
Re AT Bl K R BAGDNABT R 697 [49] < '
FHMEEOAERE > BEOBAZ IR @RI EFTHORERE -
Ty B EF mpp g A A B Rk EFOEAATENRT (
apoptosis) * M AIEFEH A o FERAML TR BRALE LR TE&
W% E LA MBS SR @bt TapoptosisH @ FF o AT AIEIHE m ek i€
#Tapoptosisf % # » MUHRA KEH B @pkG Lk - BERAN S
#H% FapoptosistI B FR S > MBLEANES>FRART @ » F 5 5
apoptosisH MG AR A » LERBRERABMEF : BE HL-60&8
HEFRBBGIEAELRE (proto—oncogene) bel-2»  bel-2%&-FAA
ABBAMNE R BRER - 2B ERY  BL2EEES LR LEM
o BRAAEAHRABEBLEBERRGEL > AAREE G @R
#HapoptosisR &N » BA R RE@B AL EFTHEAART » TAA R
FE A E A o AJE B BB ARHL-603E & S A bel-2:i8 B R HL 09 T e ba R
» G R AR E i — P48 HBCL-269 #E A ¥4 & J A5 & #lapoptosis
AREVPHEE—B [50-53] e BCL-274 & otk & 15 42 e o ad A 2 B A S B
B e MAMRTIALRMYER > A MBL2EBREEERT
HEW BB EN > BEANEH AT EAEGERURE K
TEATAE M giE b EB RS > AR ANL-60% AR R 0BT H
HERT LB P B R EYHb I 2ARERANTE » HREER
DCHE SR B 2, P B VR TR MR > AT B BE A A e P T AE 69 4E R AR
Fig.15: B A0 /BME R By T vORA B Bl LR ALK » A Z@AEF %
WA EE L KM AR LG EE G (PgP) SR ampst o £4
2 A 48 B A SEDNA L B9 top 4B > B A toplE ARG K § - AU EY
BER RARYMABEDHRYE - BEGAEYHAtopl MER > &K



DNABSBTZ » Hehtmpp M AR AR - RENB R R wB ARSI E
s RRF SR BT MR ERRT e F—ERRIHEORER
R &p53 B KmiBps3E@Ea LA PRENAE ) T R2EF@IE
MDNAS 5145 E0F > po3 A& & H3% B Tapoptosis [54,55] 7 s R
FpS3iE AR BAERE » BARPSIRZFEFHRITEH DA » RIEE AW
Mo #7547 apoptosis M EBEIE o Y HEEEETHFERCTHRA TR
Tbel-2 ~ p53uk st » A L 4b B T R KB ¥ & (cytokines
~INF ~ TGF-b ~ etc) » #H &8 A H (E1A° p35~ NAIP~etc) » RILE
4 (CPT > VP=16 > m—AMSA ~ VM-26 ~ etc) B (X-ray > UV ~ heat
shock ~ etc) B9E EE MM XL B iTapoptosisA M o REWMG L&
Boy o hAA LG PEGERERS T > AWHEHORE — Rl
BE BERMOHERERE s BTREGRE @RGP HIFE » $1E—
FREEWOERMBE > UMK REPBRBAIBERGER L -

i etk

BEAFENEOER > BMALRE—TH IR RRERERESNT
AiERR AR AEY > RERARBEBEEYGBEME (sensi-
tivity) RALE M (resistance) : AMRBRI —KOHERE EY
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Fig.1 Structure formulae of camptothecin and compounds purified from
Artocarpus heterophyllus -



Fig.2 Inhibitory effects of five compounds purified from Artocafpus heterophyllus
on the topoisomerase I activity . Lane 1 pBR322 DNA was incubated without

topoisomerase I . Lane 2 pBR322 DNA was incubated with topoisomerase I in
presence camptothecin ( 10 ug/ml ) . Lane 3-7 pBR322 DNA were incubated

with topoisomerase I in presence 10 ug/ml purified compounds - ( ¢cHI, HI, AA, .
AB , and HO ) . Lane 8 pBR322 DNA was incubated with

topoisomerase I alone .
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Fig. 3 Inhibitory effects of various concentrations four compounds purified

from Artocaupus heterophyllus on the topoisomerase I activity .
camptothecin -O- , cHI -[ I-, AA -A-,AB-A-,HI -IK-
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Fig.5 Inhibitory effects of six synthetic qumolone derlvatlves on the
topoisomerase I activity . Lane 1 pBR322 DNA was incubated without

topoisomerase I . Lane 2 pBR322 DNA was incubated with topoisomerase I in
presence camptothecin ( 10 ug/mi ) . Lane 3-8 pBR322 DNA were incubated

with topoisomerase I in presence 10 ug/ml synthetic quinolone derivatives (K1,
K2,K3,K4,K7and K8 ) .Lane 9 pBR322 DNA was incubated with

topoisomerase I alone .
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Fig.6 Inhibitory effects of various concentrations two synthetic quinolone

derivatives on the topoisomerase I activity .
camptothecin -O- , K1 -4~ , K2 -A- .
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Fig.7 Inhibitory effects of compounds cHI , HI , and AA purified from
Artocarpus heterophyllus on the DNA biosynthesis of HL-60 cells .
camptothecin -O- , cHI -@-, AA -/, HI-A-.
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Fig. 8 Inhibitory effects of synthetic quinolone derivatives K1 and K2 on the
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Fig. 9 Effects of five compounds ( 10 ug/ml ) purified from Artocarpus ‘

heterophyllus on the cell viability of HL-60 cells .
Compounds were added to exponentially growing cultured HL-60 cells .

) After 24 h, the aliquots of drug-treated and untreated control cells were taken

and stained with trypan blue . The viable cells was determined by counting with

a hemacytometer .
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Fig. 10 Effects of six synthetic quinolone derivatives ( 10 ug/ml ) on the cell

viability of HL-60 cells . ‘ ,

Compounds were added to exponentially growing cultured HL-60 cells

After 24 h , the aliquots of drug-treated and untreated control cells were taken
and stained with trypan blue . The viable cells was determined by counting with

a hemacytometer .
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Fig.11Effect of 158G, 159A and 159B on the protein biosynthesis
D in Hela cell in the presence of various concentrations.
O Doxorubicin; @ 158G; v 159A; v 159B.
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Fig. 12. Effect of 158G,159A and 159B on the RNA biosynthesis
in HeLa ells in the presence of various concentrations.

O Doxorubicin;- ® 158G; v 159A; v 159B



Fig. 13 Effects of CPT , cHI , and K1 ( 10 ug/ml ) compounds on the.
morphological changes of HeLa cells . The HelLa cells were treated with
the solvent as a control ( A ) , camptothecin ( B ) and drugs ( K1
andcHI ) ( C,D ), thenincubated in drug free medium for 24 h . The cells

were harvested and stained with Wright/Giesma . Apoptotic cells ( ap ) are

present in B and D .



Fig. 14 Effects of CPT, cHI, and K1 ( 10 ug/ml ) compounds on the
morphological changes of HL-60 cells . The HL-60 cells were treated with
the solvent as a control ( A ), camptothecin ( B ) and drugs ( cHI |
and K1) ( C,D ) ,thenincubated in drug free medium for 24 h . The cells
were harvested and stained with Wright/Giesma . Apoptotic cells ( ap ) are

present in B ,C and D .



‘Fig.15 1.5 95 Agarose gel-electrophoresis of DNA extracted from HL-60 cells
treated with five compounds ( 10 ug/ml ) purified from Artocarpus
heterophyllus for 24 h . Lane 1 , DNA from camptothecin treated cells .

Lane 2-6 , DNA from cHI , HI , AA and AB treated cells . Lane 7 , DNA from
untreated cells . ' f



Fig.16 1.5 %5 Agarose gel electrophoresis of DNA extracted from HL-60 cells
treated with six synthetic quinolone derivatives ( 10 ug/ml ) .Lanel,
DNA from camptothecin treated cells . Lane 2-7 ,DNA fromK1,K2 , K3,
K4, K7 and K8 treated cells . Lane 8 , DNA from untreated cells .
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Table I.YICSO of compounds for inhibiting the topoisomerase I activity .

compound ICso, u M
HI 20.1
cHI 3.87
AA - 3.54
AB 5.99
K1 20.23
K2 29.56
D CPT 2.29

Table 2..‘ Effects of compounds ( 10 ug/ml ) purified from Artocarpus
heterophylius on the viability of HL-60 cells .

compound viability , 96
HI 46

cHI 414

AA 374

AB | 71.7

HO 84.3

CPT 25.1

Table 3. Effects of synthetic quinolone derivatives ( 10 ug/ml ) on the viability
of HL-60 cells .

)

compound viability , %
K1 ' 38.3
K2 . 32.8
K3 74
K4 77.8
K7 84 .4
X8 72.7
CPT 27.8




Table 4. ICso of compounds for inhibiting DNA biosynthesis of HL-60 cells .

compound ICso, 4 M
HI 591

cHI 1.81

AA 294

K1 9.19

K2 - 931
CPT B 1.54

Table 5. ICs of synthetic quinolone derivatives for inhibiting reverse

transcriptase activity .

compound ICso, £ M
K1 38.73
K2 4717

Table 6. Inhibition of growth of HeLa cells in nude mice by LV. treatment with antitumor

- drug Doxorubicin (Doxorubiéin).

Treatment dose Tumor size Inhibition of tumor growth
(1) (mm?) (%)
0 - 89.1 f -
250 34.7 60.2

2X 105 Hela cells were inoculated subcutaneous into each nude mouse. Four days
after tumor inoculation, they were given LV. treatment every four days for two weeks in
the doses indicated. Twenty days after, tumor size were measured and the tumors were
expressed as the mean obtained from length (mm) X width (mm) of the solid tumors.

Each value represents the mean of 3 mice.



Table 7. Inhibition of growth of HeLa cells in nude mice by intralesional treatment with
antitumor drug 158G.

Treatment dose Tumor size Inhibition of tumor growth
(19) | (ram?) (%)
0 88.4 -
10 85.7 : 3.1
50 | 48.4 L 45.2
250 459 48.1
500 | 43.1 51.2
1000 35.3 60.1

2X 105 Hela cells were inoculated subcutaneous into each nude mouse. Four days -
after tumor inoculation, they were given intralesional treatmentrev_ery four days “for two
weeks in the doses indicated. Twenty days after, tumor size were measured and the
tumors were expressed as the mean obtained from length (mm) X width (mum) of the solid

tumors. Each value represents the mean of 3 mice.

Table 8. Inhibition of growth of HeLa cells in nude mice by LV. treatment with antitumor
drug 158G.

Treatment dose ) Tumor size Inhibition of tumor growth
(kg) (mm?) (%)
0 81.2 -
500 52.0 36.1

2X 105 Hela cells were inoculated subcutaneous into each nude mouse. Four days
after tumor inoculation, they were given LV. treatment every four days for two weeks in
the doses indicated. Twenty days after, tumor size were measured and the tumors were
expressed as the mean obtained from length (mm) X width (mm) of the solid tumors,
Eaeh value represents the mean of 3 mice.



Table 9, Inhibition of growth of HeLa cells in nudé mice by intralesional treatment with
antitumor drug 159A.

Treatment dose Tumor size Inhibition of tumor growth
(1g) | (mm?) (%)
0 85.6 | .

10 75.3 11.2

50 ¢ ‘ 582 32.3

‘250 | 34.2 60.2

500 25.5 69.2
1000 22.8 73.4

2X 105 Hela cells were inoculated subcutaneous into each nude mouse. Four days
after tumor inoculation, they were given intralesional treatment every four days for two
weeks in the doses indicated. Twenty days afier, tumor size were measured and the
tumors were expressed as the mean obtained from length (mm) X width (mm) of the solid

tumors. Each value represents the mean of 3 mice.

Table 10Inhibition of growth of HeLa cells in nude mice by 1.V. treatment with antitumor
drug 159A. ‘

Treatment dose Tumor size Inhibition of tumor growth
(ne) (mmz) (%)
0 84.3 -
250 43.8 52.0°

2X 105 Hela cells were inoculated subcutaneous into each nude mouse. Four days
after tumor inoculation, they were given 1.V. treatment every four days for two weeks in
the doses indicated. Twenty days after, tumor size were measured and the tumors were
expressed as the mean obtained from length (mm) X width (mm) of the solid tumors.
Each value represents the mean of 3 mice.



Table 11 Inhibition of growth of HeLa cells in nude mice by intralesional treatment with
antitumor drug 159B.

Treatment dose Tumor size Inhibition of tumor growth

(He) _' (mm?) (%)
0 80.1 -

10 719 10.2

50 51.3 | 36.1

250 324 59.6

500 28.8 64.1

1000 23 | 712

2X 105 Hela cells were inoculated subcutaneous into each nude mouse. Four days
after tumor inoculation, they were given intralesional treatment every four days for two
weeks in the doses indicated. Twenty days after, tumor size were measured and the
tumors were expressed as the mean obtained from length (mm) X width (mm) of the solid

tumors. Each value represents the mean of 3 mice.

Tablel 2.Inhibition of growth of HeLa cells in nude mice by LV. treatment with antitumbr
drug 159B.

Treatment dose Tumor size Inhibition of tumor growth
(hg) (mm2) (%)
0 87.2 _ : -
250 45.5 . 48.0

2X 105 Hela cells were inoculated subcutaneous into each nude mouse. Four days
after tumor inoculation, they were given L.V. treatment every four days for two weeks in .
the doses indicated. Twenty days after, tumor size were measured and the tumors were
expressed as the mean obtained from length (mm) X width (mm) of the solid tumors.

Each value represents the mean of 3 mice.
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ABSTRACT
The perspective of this study is to investigate the effects
of several al- adrenoceptor antagonists, including N-

allylsecoboldine, (-)-discretamine, (£ )-govadine, (&)-THP and
N-methyl-actinodaphnine which were obtained from Chinese herbs
or semisynthetic products, in human hyperplastic prostates.

This study was carried out via tension experiments, electrical
field stimulation and [3H]noradrena11ne release reaction in
human prostatic tissues. The results showed that all of these
agents ' inhibited concentration—dependently the tension
responses  to phenylephrine (PE) and electrical field
stimulation; the PA, values to PE were 5.74£0.11, 6.57%0.07, 6.07



+ 0.07, 6.02x 0.05 and 6.91 + 0.09, respectively. The plCy,
values of the above five agents to electrical field stimulation
were 5.78+0.07, 5.99%0.02, 5.53%+0.10, 5.50%0.03 and 6.07%£0.06,
respectively. The potency ratios N-allylsecoboldine, (=)-
discretamine, ( =* )-govadine, ( x )-THP  and N-methyl—
actinodaphnine against contractions to field stimulation and
that to PE were 4.1, 1.0, 1.1, 1.1 and 0.5, respectively. In
addition, the potency ratios of these five agents against al-—
adrenoceptor agonist—induced contractions in rat vas deferens
and that in rat spleen were 7.78, 0.76, 0.57, 0.96 and 0.20. In
the presence of prazosin (0.3 ¢z M) to block al-adrenoceptor—
mediated responses, nifedipine (10 ¢z M), but not the five al—-
adrenoceptor blockers, significantly blocked Kc1 (60 mM )—
‘induced tension responses in human prostates. The effects of
prazosin, N-allylsecoboldine, (-)—-discretamine, ( £ )—govadine,
( * )—THP‘ and N—methyl—actinodaphnine on electrical field
stimulation—induced [SH]NA release were studied on the 83/82
ratios; the data showed that they all had little effect on this
‘release reaction with the 83/82 ratios of 0.92%+0.01, 0.90%+0.02, 0.92
+0.01, 0.94%+0.01 and 0.90%0.01, respectively. These data
reveal that N-allylsecoboldine exhibits greater potency against
contraction to electrical field stimulation than that to PE,
while N-methyl-actinodaphnine has greater potency against PE-
induced contraction than that to electrical field stimulation
in human prostate. It is due mainly to the high affinities of
N-allylsecoboldine and N-methyl— actinodaphnine for the @ ,—
and @ g-adrenoceptor subtypes, respectively. It has Dbeen
suggested that the activation of a!lA—adrenoceptor subtype 1is
the magjor action mechanism for the contraction elicited by the
excitation of adrenergic nerves in human hyperplastic prostate,
and it shows that N— allylsecoboldine has the potential in the
treatment of benign prostatic hyperplasia.

N—



Keywords: Benign prostatic  hyperplasia; Electrical field
stimulation; @ ~Adrenoceptor subtype.
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A

RAEAFIRIEKR (benign prostatic hyperplasia, BPH) & ¢ £
FAREFRGERZ — o ‘ﬁ%"‘?—tﬁﬁﬁﬂﬂi*ﬂ R4 (prostatectomy) »
R A Fe B f7 ) (autopsy) BB FHBEIE L » WMAREROGEE LA 30
RATME LM% T (Berry et al., 1984) > % BPY ok RS
A @b W ARERIEER 60 R BHGA 50% H9B A&
P 80 R FM A B A2l T 80% (Berry et al., 1984;
Isaacs and Coffey, 1989) Wb T4 L& 14 o RPY WEE KBk £ 2
TEME —HEREMNER (obstructive symptoms) * % — 48 & #|3%
BIEAR (irritative symptoms) * 1 4% Wy X BeAd 48 4 )k o B 5 b
PRI o-F RS R LR WU TR 6938 » 75 B 3 R
BPH %ﬁﬁi%éﬁl‘ﬂgﬁéﬁbﬁﬁ (dynamic) H& > B3k L ek
@ B LR BB . | | ‘

BEBMABL  ESH Mo B ERSHENRBR - B a -
@ Ra ~HERZHMEMN (Cotecchia et al., 1988; Han et al.,
1987; Lomasney et al., 1991; Aboud et al., 1993; Perez et él.,
1991) > Chapple ¥A (1991) %5 » EAMAMF M EE T 2 5 a 5
EMEBMER > @ Lepor A (1993) & Testa ZA (1993) AIA A
A AT T My 0 B 3K REEABNIIG MR LE a ~FERZ
B 3k BHARTRFGH FHH AFAR AR G ER 0 X Beb i
REMBEA L noradrenaline (NA) » ii’-ﬁ%ﬁ)ﬂﬁ":‘am—%‘—tﬂi%ﬁi&
B (Guh et al., 1995a) ° ‘

AFER REREBAT % IEHY R BACE S B »ﬂ-%‘#ﬁ#}ial—
HERZHEAOEN (Ko et al., 1993, 1996: Yu et al., 1994; Guh
et al., 1995b) Bt > RHFRRHT — 0 FHAEX > HiEka -F
ERZHBERA MR VAR 7 3L B A AT 7 B 4k B 1 Y
ﬂ‘f:i@r?ﬁTﬁf’%i’é%ﬁé‘al—g"—t&i%%ﬁﬂ%iﬁﬁﬁ ° |



Thp AR 7 &

EEE :

N-allylsecoboldine 2w d AL AT boldine HHmk s BEK
B2 A SR AR (-)-Discretamine $# N-methyl—
actinodaphnine 2-%|& W g ¥ /% K (Fissistigma glaucescens) (Lu
et al., 1985) # & ®4E#H (Illigera luzonensis) P74 & i 9 mta
B EMBEEREE A RK LR (£ )-Govadine %% (£)-THP [(
+)-2, 3, 10, 11—tetrahydroxy—tetrahydroprotoberberine HBr] A&
A& tetrahydroprotoberberine Ay mELESRESLAREY
#ERAE (Fig. 1) °

Krebs & (ph 7.4) ¥ 4% T (mM) : NaCl 118.4 ~KCl 4.7
MgSO, . 7H,0 1.2° KH,PO, 1.2 ~ NaHCO, 25.0 ~ CaCl, 1.9 VAR glucose
11.7 5 $69b » Krebs R AEHA 1 uM propranolol ° Prazosin HC1 ™
boldine YAA nifedipine & B B Sigma Chemical Co., St. Louis, MO,
USA 5 CEC "AR 5-MU J B A Research Biochemicals, Natick, MA, USA
. PE /8 8 Demarks Apotekerforening, Copenhagen 1-(7, 8)—[3H]NA
(specific activity: 12.0 Ci/mmol) & &% B Amersham International,
WO%%%%&ImmuﬂDmoﬁM%@ﬁ%ﬁ&%04%’ﬁﬂ%%
MBRHKETTARE

BEROE
N FEHISBR R AT URE
Aﬁﬁﬂﬁ@ﬁ%maﬁﬂﬁmk%%(ﬁﬁéssﬂsoﬁ)%é
B 2 b 77 91 A b B AT (open prostatectomy) A 48 R 18 AT P AR B IR AT
(TURP) ﬁmﬁ:%ﬁ%%%ﬁﬁﬂﬁmkﬁi’ﬁﬂ@mﬁﬁﬁ%~ﬁ
'mmﬁﬂﬁﬂ%ﬁﬁﬁﬂﬁﬁ%%ﬁ%ﬁ%%%%%i%ﬁ&ﬁﬁﬂﬁ
ook o AERBBAR BEEETHEFNS DT 3R E
P4 3xl5 mn K HAREAEET A L BHBERREA
— 3% 3% 3] force-displacement transducer (Grass, model 7DAG) *» &
&%%Ei%%ﬁSmlmms%ﬁ%%$¢’%%14;%%¢&ﬁ&
@A 95% 0, %S%C%%ﬁéi’%gﬂﬁ¥%9o%ﬁi&’&



MM O AERET o AR N A B 1 4
KR RISRABIE 4 AR SR K HHR AR o
AEAHERG B o THHBEREARE (Grass model $88) MAF
WA A 0.2 ns HMBH > 80 v BARXEEAZ 20 g
%ﬁ%%ﬂﬁ5@#%%%&%%@&%&%’%%ﬁ04 LM TIX %
FREWHIE > RV MG B 3 B4 o

PANGEL b i

- MARR (Wistar rats, 250-300 g) B RIFIT BB S A
Krebs& i ¢ » A ] 69 Bis s A B S0 oo T 4 AR E R QT B
TS E L AMEBREREE . 5 — % % 2| force-displacement
transducer (Grass, model DAG) » REMABEZASH 5 01 Krebs
BREOBET > &F 0.5 g WH.LERY > 80 95% 0, #= 5% Co,
RER A 3TCTFHE 90 248 » T2 %% 10 M NA 1% &0 8k
4 (MRKR) &M NA 2% BFH 350 AR T TR - BRT
ERRM I MBI G HEREF8T REBREN NN RA B HR
EROUERTERE-R R BS » Fa A RT3 HoB 3,47 50 B 4 40 8% 64
pA, 4 VAT A0 B4R I 40 56 JF - | | |

PG

AE KB BI 69 R0 Ao 6 e B SRR 0 2 M
%%Eﬁ@i%%%%ﬁ&ﬁﬁﬁﬂ’%%1g%%ﬁﬁﬂ’i@u
95% 0, #+ 5% CO, #RAF » M2 FHH 37°CT 90 2482 1%
ERRA SO BEAERTT AEFREL PE A4S LR AE B 1
WRHE AT B BB R 4 5 3 AR AT B ) pA,
BB 4k 8 9 o

SRS SIRISIRRES CHINA E9RBRER
MARZEAEE 1-(7, 8)-[*INA (3 wCifml) # 37°C Krebs
BRE LA 95% 0, A= 5% 0, RAF » —B-NHEA ' froe
/0.04 mM EDTA % Krebs %k 90 %4 (# 10 MEER—KBER)
REFA AR B AR Krebs BR 20 4% o B8 F KBRS



, A EEEA 5 ml 8 Krebs BRT > F 3 S — R B R B
MR AR R AR RET (LR ulva R E) > RS E
A fractional rates of loss (FRL, £ 3 08) AEkT AREEX
&%%&%ﬁ%ﬁ?&%ﬁ%%&%ﬁ%%&mmf&%%%%T,%
i de AR S R EA 75°C 8 37% perchloric acid ¥ HHEE
mE R R LA ST ATRETT TR AL 313 KA
oy o H MR EAT (FPAAES 6536 AR 66 48T E R
M) mAMESR 0.2 ms B~ 80V B EBMAR 20 Ho WHAE
%MiSﬁﬁ:ﬂ%:2&%%%ﬂﬁ(%)&%ﬁﬂ@’ﬁ%:3&%%
Bl (S,) LARBRMOBART TESS s miRA AR ng’riﬁ 15
i o 0 s A LA o AR BRI 3 B8 [CHINA B
FAEROBE > A S/S, HHERKT

EREEIEO

AT B A VAEH 4 (W*ﬁﬂ%ﬁﬁl-ﬁi?‘[’%‘lﬁﬂ) By 4k R ) 5] B B
BERE®EE 100% ° AEABARABEORRAAET 1 R A 5 a A
& KO gt — A B R E (ECg,) s BRAdE %I 489 BC50 0 P T AEE
®E % (dose ratio) » ¥4 Arunlakshana % Schild (1959) by 7 kAE
» ¥, -log (antagonist concentration M) A #k#h o log. (dose
ratio — 1) B Wt 3k o 3L PP B Schild plot’ 1 % dose ratio B 2
B > FT43%| % —log (antagonist concentration) BPE pA, 48 (Mackay,
1978) K LR A means+S.E.M. F kT 0 Gt L6 H VA Student
's t—test R3F4E > E P A 0.05 B PARLEEALITER

TR

al'%_tﬁ?%%}ﬁ?ﬁﬂﬂ Sé‘ﬁi%ﬁilﬁ%ﬂﬁﬁ?;|§§E’9Eﬁ§ﬂﬂ§?ﬁﬂfﬁ%ﬁ%ﬁﬂ'ﬂﬂﬂ%ﬂ :
{EF :

%%ﬂ%;merméMﬁ%\&Wé@%Em&.m}hé%ﬁ%)@ﬂ
ALK AT D) M s gk ey K BB AE R sb 4 A B %5 M prazosin > N-
allylsecoboldine ® (-)-discretamine > (% )-govadine > (£ )-THP A&
N- methyl-actinodaphnine ¥4 BEAMOFT X H (Fig. 2)° H 3y



#E pIC, A 5B 8.8720.06~5.7820.07 ~ 5.9940.02 - 5.53=+0.
10~ 5.50£0.03 & 6.07%0.06 (Table 1) » % & prazosin #9
pICS0 A& 5 %% 1 B N-allylsecoboldine > (=)-discretamine (
* )—govadine » ()-THP A N-methyl-actinodaphnine % A %% 7|52
A RHAMA B 813010~ 1.32x10°~ 4.57x10 ™~ 4.07x10% & 1.
58x10 ° (Table 1) o

- a B FIRFEEAEIER PE PITS | SERYRTS AR AR B Y D I PE R
| PE RE 50 AR B A M 6 77 X 5) 8 A S AT 51 B 400 4% 40 M 4 4k )
Prazosin >~ N-allylsecoboldine * (-)-discretamine (% )-govadine ~
(£)- THP A& N-methyl-actinodaphnine #F & % X% & 4 M 69 # A
PE - 89 R B -R J& \%ﬁ:‘f’c*‘?‘ﬁ‘fﬁ (BATH) BHBREF-RB g &R 9T
FHE Schild plots —f’éﬁﬁﬂ?ﬁﬁﬁfﬁﬁfii’:‘ —1° % pA, A5 E 9.
441 0.06 (prazosin) ~5.7410.11 (N—allylsecoboldine) > 6.57x10.
07 [(-)- discretamine] ~ 6.07+0.07 [ (% )-govadine] ~ 6.02+0.05
[(i)—THP]‘ A 6.91%£0.09 (N—methyl—actinodaphnine) (Table 1) :
# &V prazosin & pA, BESEH 1 7 N-allylsecoboldine ~ (=)-.
discretamine > ( £ )- govadine ~ ( £ )-THP % N-methyl-
actinodaphnine #EAMAFIMAKMIMEELF1E 2.00x10 ™~ 135210
7 4.27x10™ 3805107 & 2.95¢10 (Table 1) o

WA LRy LARFEYHA TG MR PR BT 5] 8% 0k 45 4%
RMegm M BB EH 9 E 4] (N-allylsecoboldine) ~ 1.0 [(-)-
discretamine] ~ 1.1 [(*£)-govadine] ~ 1.1 [(£)-THP] & 0.5 (N
methyl- actinodaphnine) ° |

a -B LIRZEEENEIER PE FITS | S AV A B B4 & B B B I B o 8
23] v

PR RE S LR B M oY 5 KA ) B K R SR 0 e 4 T

Prazosin > N-allylsecoboldine ~ (—)—discretamine > (% )-govadine ~

(£)-THP R & N-methyl-actinodaphnine #F48% vl %14 By 7 R R
#| PE BT3B el s e > TR RE LK ABEL pA, 555 9.

38°6.486.21°5.99°5.94 A& 6.58» £AM prazosin & pAfEE



4%##% 1 Bl N-allylsecoboldine ® discretamine ~ (= )-govadine *
(+)-THP YA &R N-methyl-actinodaphnine X AHE T a5
5 1.26x10° ~ 6.76x10°* ~ 4.07x10°¢ ~ 3.63x10°° W & 1.58x10  (
Table 2) ° Prazosin > N-allylsecoboldine * (-)-discretamine * (£)-
govadine ~ (£ )-THP AKX N—methyl—actinodaphnineﬁkﬁiﬂi‘?')l?é’nﬁﬁ DA,
BB 9.49~6.44~5.70~6.34~6.07 A% 7.38 (Table 2) 5
YA prazosin B pA, % 4 2% 10 Bl N-allylsecoboldine > (—)-
discretamine ~ ( * )-govadine ~ ( £ )-THP & %  N-methyl-
actinodaphnineﬁ:kr‘s’\‘ﬂﬁ’-ﬁ»ﬁflﬁ#ﬂ}ﬂfﬂﬁ%\ﬁﬂé 1.62x10 ~ 8.91x10 "~ 7.
08x10™~ 3.80x10™* WA 7.76x10 (Table 2) °

B L& R4 0 N-allylsecoboldine ~ (£ )-govadine AR (£)
- THP i«ﬂfﬁ’:‘al—g"_‘:ﬂv‘?«%%ﬂ"ﬂﬂ F B3] B K QBT IR R R
s R A A KSR BAE 7.78~0.76°0.57~0.96 A& 0.
20 4& o

oz;%“.l:ﬂ%i%ﬁ%%mmu& nifedipine ¥HEHETS| SAVRITIERIBEUN
WERYES
¥A 0.3 uM prazosin h)“\’f"l’%']éﬁal—”‘,tﬁ'%%%ﬁﬁﬁ g R FEAR 0 AR
FiM R A Cal—free W ESIERE (60 mM) kA FMEA > ALIFIR
T o hm 45T RAABBEAMSFRX (0.1 3 3 ml) RIIBRAIR
MR > @ 3 oM Ca ATE B e EAKE (0.57£0.03 g) ¥
£ 100% ° N-allylsecoboldine (10 uM) ~ (-)-discretamine (IOMM)
~ (£ )-govadine (30 M) (+)-THP (30 u M) A& N-methyl-
actinodaphnine (10 M) B T 45 B 2 60 I ) B AT R AT 31 A B M ke AR
B s> & nifedipine (10 uM) Bk r A s sk R (Fig. 3)

o

o B IR SR B IR IR RS | Y CHINA ¥EHRMERIR
Ep ML AR AT AR R [CHINA BAER  XE—K
(8)~ =k (8,) RREZR (Sy) Sk b R S S
$1& 5.841.4~4.751.2 AR 4.4%1.1%(Fig. 4)* B3t > A §/S,
WEARRT o B ERERERM A (HNA FRAEAODE  TRE



RAF5n iz He it 78] 84 Sy/S, WAL 3 E 0.9540.0] (prazosin, 10 uM)
> 0.92 +0.01 (N—allylsecoboldine, 10 # M) ~0.90%0.02 [(-)-
discretamine, 10 u#M]~0.92+0.0] [(%)-govadine, 30 “M]~ 0.9
*0.01 [(x)-THP, 30 LM] & 0.90+0.0] (N—methyl—actinodaphnine, :
10 #M) (Table 3) + #3F » clonidine (0.1 LM) 8 S/S, WiEE o
480,02 o

o "B LRSI R B2 E DR |

AEEMENFTE BT EH N-allylsecoboldine A ## Bk iz 4t b (.3
£30 mg/kghl 2T > HHay (MREXR) Hasp 12 % 100mg /k g
ET MG E Mo 8RH e RATRATHE CBLE 24 H
RoRCa-ZMBRMARDSTR » %A 2R BN RS < i

i

RRFFERI T N-allylsecoboldine ~ (=)-discretamine ~ (+ )-
govadine ~ (% )-THP & N-methyl-actinodaphnine At B RS
%ﬁﬂékﬁﬁﬂﬁ@&%ﬁmo@§$%%ﬁﬁ’uiiﬁ%%ﬂﬁ
#H# PE ﬂ&%%ﬂ&ﬂﬁkﬁﬁﬂ%@ﬁ%&%ﬁm;w
allylsecoboldine ## &% # RG] B AL B B U R A 8 B 8 EIF
(% 4 42) N-methyl-actinodaphnine B|# 7 PE BT 5] B8 W &5 64 Fp
LREEE LR 2T (8 2 &) & (=)-discretamine ~ ( % )
govadine® ()-THP ##EHA MR PE A 5] Bk b 8 2 dp b 16
BlETS o |

Hedlund FA (1985) MHF &4 4H 4 » A E 35 0 44 7 X, T L 5]
@AﬁﬁﬂﬁﬁﬁﬂiﬁNA%%ﬁ’iﬂ%%@&&ﬁ’ﬁ%WMﬁ
WAEF W 9 a2-% LR SR 1k A 2 clonidine AT#r#l o & AT E % 45
%W%ﬁ%ﬁﬁ’%%ﬂﬁ%ﬂ%%Aﬁﬁﬂ%@%%&%ﬁm,ig
Al Efa, K EREMELOBR (Guh et a1, 1995a) » @ 9} fm
PE Aol Bben sk ey stk A » MNAa - AR @ ~HEREH I 20
(Teng et al., 1004) s 31> ¥ Han %A (1987) © FBide » 45
EIEEINL B & 2 VAR TR S RS S S G,



# dihydropyridine—sensitive 6 4% g T i@ E BN 0 AR T AR
nifedipine ATHEl » iR diEAt o B EARR B B AT 5] B 6 FHALE
kg s PR E 2 mpp 458 T8 d dihydropyridine—sensitive #4 4% 3
F@EEAN > Bk A L&k nifedipine #H ° Al LR R
L KR N-allylsecoboldine®t# &3 #| B3] B 6 BB AR
st al R » £ THMAREEAZ : (IN-allylsecoboldine Har
o, ~HEREZBENAKS 6 %42 5 (2)N-allylsecoboldine ¥7%
dihydropyridine—sensitive W AE TR ARG H R QN
allylsecoboldine H 84 az—%iﬂ%’g’:’?gﬁ B B sh e > mApHl T 4
B ONA AR > Bk RBRSUESHEER B A& — AR EH o

"ho ’i‘%i’:‘al—g"iﬂ%%ﬁ%ﬁﬂé@ﬁﬁ'ﬁﬁ@ s A K B E AR
MRk B EEE R 2 BB a A R a B—%Lﬂ%%’:"ﬁ% BAGEBREX (
Hanft and Gross, 1989; Han et al., 1987) ° HERERMS > N-
allylsecoboldine ® (-)-discretamine ° (£ )-govadine ® (£ )-THP A
N- methyl-actinodaphnine ¥# PE BT 5 B0 K ASHE 45((*4?1' o 3 % 4E
Mg A3 & EdE PE AT B A K AR KR 7.78°0.76°
0.57~0.96 & 0.20 &> disb&RET > N-allylsecoboldine ## a,,
LB b e SR DM A 3 BN > @ N-methyl-actinodaphnine A&
H#a B—%Lﬂ%%%ﬂﬁﬂﬁﬁ% W R o

#7 dihydropyridine—sensitive By 4% B 3R 3 5 @ AR AW
Hervedk (60 mM) A ATIIMR AL A4 TR AT R
e dm B, SN 45 B T 9 R E > R 3 B RadkekESER N
allylsecoboldine * (—)—discretamine * (£ )-govadine ~ (£ )-THP &
N- methyl-actinodaphnine # ST R A 400 B A 3 & 47 R AT 5]
B R 0 @ nifedipine (10 #M) R %% 5 7 A Y B B A AR
A B ETHREREA LA MR KA A A K AT P I B E
dihydropyridine—sensitive 4% e iR A A A IRAER o

BEHAAEN PR AELN NA 12 M A — TR - REFT A
BB a i Aty [CHINA BOBARME » RIRHBH AL —FENEA
HEBER A B—R TR (S) FEIRE [N R
=k (§,) |EZK (S,) MHERRBKX Fo B =k vl 45 6 RO 5 A ot
AR E AL HOAE 2k R TR AT B4 [CHINA FRALAF



R & pe 4 @ﬁ@’*ﬁﬁ%%%%ﬂﬁm:%%ﬁ%iﬁﬁﬁﬁﬁﬁ%
Sy/S, WA 1> HHERNLHAEHHHA I LN LS
Eﬂﬁﬁ%%%wﬂﬁm’ﬁW%Lﬁﬁﬁﬁﬁﬂﬂz%ﬁm%w%%
Ao, ~% ERERE NA BEXES 2 37 1 5 3% b B PT 5] A5 40k 6 Mk
%A o |

e o Re 4 WA LS TR RET > N-allylsecoboldine ~ (-)-
discretamine ~ ( %+ )-govadine - ( £ )-THP % N-methyl-
actinodaphnine& A M A1 5| IR 4L 8 % A 35 4. PR S 35 R BPT 5] A 690k
44E M 5 N— allylsecoboldine HACTH MBI R Ve e o2 PE
B HIER % > & N-methyl-actinodaphnine B|&# 44 PE #3044 A
ﬁifﬁ » TREA M A N-allylsecoboldine 1 N-methyl-actinodaphnine
PR @ R K EREREBERFEERG LR o

WA B EREHERAEHAE BPY A RBMERY > 3%
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Table 1.
&5 o~ B EM %88 537 % % phenylephrine B & 2 #0751 Rz AT
R 40 SRk R 2 AR R BR L PL R ©

Phenylephrine Electrical field stimulation
‘Drugs PA, Relative potency n PA, Relative potency n
Prazosin 9.44+0.06 1 6 8.87+0.06 1 6
N-allylsecoboldine ~ 5.74+0.11 2.00x10* 6 5.78+0.07 8.13x10" 3
(-)-Discretamine 6.57+0.07 135x10° 6 5.99+0.02 1.32x10° 3
(i)-Govadine 6.07+0.07 :4.27x10™ 6 5.53+0.10 4.57x10™ 3
(+)-THP 6.02+0.05 3.80x10° 6 5.50+0.03 4.27x10™ 3
N-methyl- 6.91+0.09 2.95x107 6 6.07+0.06 1.58x107 3
‘actinodaphnine

Values are expressed as means+S.E.M. n=number of individual experiments.
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Table 2.
& 78 a1-F LA % 524545 %] 4 phenylephrine 77 31 A2 X R4y F AR BRI 4G

2HE
Vas deferens (a.,,) - Spleen (o)

Drugs : pA, Relativepotency  pA, ‘Relative potency
Prazosin B © 9.38+0.08 1 9.49+0.11 1
N-allylsecoboldine 6.48+0.09 1.26x10° 5.70+0.05  1.62x10”
(-)>-Discretamine - 6.2140.08 6.76x10"  6.44+0.07 _ 8.91x10™
(£)-Govadine 5.99+0.11 4.07x10*  6.34+0.09 7.08x10™

- (£)-THP 5.94+0.06 3.63x10%  6.07+0.09 3.80x10™

N-methyl-actinodaphnine 6.58+0.21  1.58x10”  7.38+0.11 7.76x1 O'3

Values are expressed as means+S.E.M. of six to eight individual experiments.



Table 3.

£ o - B2 AR B B 5 A A S AT 718 404 5] &2 [H]noradrenaline

BRZEE
Addition S,/8,
Control £0.94+0.01
. Prazosin 0.95+0.01
N—allylseéoboldine 0.9210.01
(-)-Discretamine 0.90+0.02
(*)-Govadine 0.92+0.01
(*)-THP 0.94+0.01
N-methyl-actinodaphnine 0.90+0.01

The effects of o -adrenoceptor antagonists on the release of i’l—l’]noradren’aline are
expressed as change of the S, /S, ratios. Prazosin (10 nM), N-allylsecoboldine (10 pM),
(-)-discretamine (10 pM), (£ )-Govadine (30 uM), (£)-THP (30 uM) or N-methyl-
actinodaphnine (10 pM) was administered between S, and S, 15 min prior to the third

(S,) stimulation. Values are expressed as means+S.E.M. of three to four individuaf

experiments.
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Prazosin () * N-allylsecoboldine (@) ~ (-)-discretamine (A) ~ (X )-
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B 15 548 > F AT 341 (0.2 ms duration, 80 V and 20 Hz) 2R 5] &
WEERHE o H— A B 5386 K B T4 (meantS.EM.) -
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- JH‘-ocl B EAR A A Rnifedipine #£ A28 AT 7 8% 4 8% #AKCIE] 5
Ca’ I8 B IR BZAER o ECa -free‘{E’*"‘ﬁKCI (60 mM) & 0.3 p.M
prazosin &9 5 T » #§ & % # 0.1% dimethylsulfoxide (O)
allylsecoboldine (10 uM, @) -~ (-)-discretamine (10 uM, A) -~ (i )-
govadine (30 uM, A) ~ (£)-THP (30 uM, [J) * N-methyl-actinodaphnine
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(mean+S.E.M.) -
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Studies on the biological activity of

ophthalmic herbal medicine - Lycium
chinense Mill.and Cassia tora.

O B S
B LA K%
P L&

KA EBE & & X o (RPE) 1B 428 (target), WAL AL
BRELH %A, RMETERARMFERAT, MERTFEATAEREL. K
T BRAM P EER ARG F LA @it (RPE) 9AHIER .

REERMARBE T ARERERFFEMRT, RAFHEMR
WHER, BWOCAR-—ANMKELELR, 4KkEEE, ATBRAER
BABREZHEHM A RIGARRFEFTESGST X, FREXR
RiEkHgES, EMTHLEEHREZ 10cc FAE 80 cc. &4
h—ERCE R RHA KRR OARA B EAN, EEEHR
# o AR B B — KRB |

EEMRFE, RMCHLEAXTRAES AMER Am LR T RPEM
DNA A Ak B iRt 4 R e9354%, #94 FITC-ROS %RMEEMB &7 LK
taff, (RPE) phogocytosis #9484%. A#Mk-FZ @, & 3% MeOH + 97%
C02, 4500psi, 45°C WM THERYAREBEE L LA @ (RPE)
RPE cell ¥ AMMER » RAZBELE 10ug/ml AHRMLG 1.31 45,



£ RPE cell &% (phagocytosis) #fg. L, ¥, 1%MeOH + 99% CO2,
4500 psi, 45 °C  extraction & F# Sephadex LH20 gel % #4F %l
Frl ZAZREAL lug/ml MABBREHRAY 1.6 4. EIRERHE
ety & R @A 1%MeOH + 99% C02, 4500 psi, 45 °C extraction
#% T X # 48 Sephadex LH20 gel2 #4323 Fro XA ZBEA 0.1lug/ml
B4R 1.30 1%, ,

HFPAF A 100% C02, 4500psi, 45°C &94E4+ T AR E RPE celld¥
AR RAMRELE lug/ml B¥REE 1.22 4. o & RPE cell
A% (phagocytosis) L, ¥4 100% CO2, 4500psi, 45°C extra—
tion K EAKREELE lug /ml BHRAEY 1.35 4. ARENE @R
B k@A 2%MeOH, 4500psi, 50°C &4 TAHREM MR £ &
EAREEE lug/ml EHEBHEY 1.48 45, & Sephadex LH20 gel &
#1335 8 MBI BB EAMRNAKE— o8 o

WAL A, PE, RUT, MAT,
W e L, e

ABSTRACT

In this study, we investigated the biological activity of
ophthalmic herbal medicine, Lycium chinense Mill. and Cassia
tora. on proliferation and phagocytic activity of retinal pigm—
ent epithelial cells.

We developed the supercritical fluid technology for the
extraction of Lycium chinense Mill. and Cassia tora. We over-—
come the trouble shouting including inpurity of carbon dioxide,
over flow leading freezing etc. and sucessfully developed a
protocol for a reproducible modifier used supercritical fluid

technology. Also, the volume of SFE container increased to 80



‘v/

cc instead of original 10 cc. We do believe the SFE technology
would help not only the purification of active compounds from
Chinese herbs, but also a break through in developing the cond-—
ensed formulation for Chinese herbs.

We investigated these fractions extracted by SFE on the
biological activity of retinal pigment epithelial cells and
mouse spleen cells. Both the fractions from Lycium chinense
Mill. and Cassia tora. showed different biological activity on
these different bioassay system. The active principles of these

ophthalmic herbal medicine are under our current study.

Key Words : Retinal Pigment Epithelial Cell, function, Chinese
herbs.

HE'UF‘Hﬂ W BE A Ay i iflﬁ%ﬁa‘f
1. HAZE8RY:

REEERIE, 2R HEFMORAREGTE, AOGREFEHE
HZEER, AAZIRGBRAT, 2FAFEARIGERTIRDT
MEB ARG EE, mARDNGFERGRAED Y, RA LR
HEFREBHEMAE, MAREAELETHEAFEIRE X BAR
LA TERRMEG T, BERFHIEE, A—LEXTH
BERMELRMAREERIRERER. ERZROLTHRT, #HM

RBALRESBNARA BRRAREL LR IER R

ARFETHIEEE L Xl (RPE) 1FBFKFA M6 (target). AR
&% LR P (RPE) AW RINE, RRANEEERE, RS
hEeeEE, ARG EweRl. HEEE LA @B(RPE) —RMAE
ﬁﬂfﬁﬁ§%i$t, Hrbd A 9Bk, rhodopsin B9E AR, #ia R Ao R AXH
Bt KA@M (rod outer segments, ROS),#:# ROS
#A4E (renewal) BAT/AE M E | subretinal — % % # % extacellular



matrix #94& M, ®#E physical K chemical barrier¥AMiE subre-
tinal A X% N, WG EE I FH A M XA AR
7 % (proliferative vitreoretinopathy ,PVR) AT # E 48k #| &k 49 18
ﬁ‘i’, EHEBEEE LW (RPE) ®#EEEAN vitrous cavity ™

% 769 M 2 A S AR MEJ;E%%J% HAedb Bk, RPRENREHE T,
HMp e LZ@r (RPE) Tﬁ%h\ul.—ﬂkbiﬁ[ﬂ% (growth factors),
RIREHBEEE LR @ (RPE), astrocyte, R ABRB MG F @i (cor-
neal fibroblast) X 4£ k&, rﬁkﬁki‘a"ﬁ_'ﬁf‘lﬁ}]ﬁ%’%%. ,

SLIN  HE AR R R A BT A e E B A R E B R AR 09 % & kW&
BREELY, BRERLOKREH L, f‘ﬁﬂ%@?‘—t}ié‘ﬂ}]@ ( Retinal
Pigment Epithelial Cells) TTUABHK E—&2TRAGH A LT HEAF
AP H AR EREOH R, MBEREARAKKER B R K Fpg
" (Macular Degeneration) BP AW MAMk& B # £ ¥ FM (Choroidal
neovascular membrane ) FTE. ZEMMEE Y, ATHRABEEE X
L& e (RPE)#93E 1t (Dysfunction) HATHEM.

BEEE LR @ LR LA f Rl 6945 T ARRHLA-DR  ant-
igen, £ TR M B IR %% %]%M%J\experlmental autoimmune uveitis
TAME B Ta antigen ¥9 & H, BA phagocytic B mac—
rophage B9MWH, F—LIRARHB X (uveitis) OB ETFTHRA B
WA B . BBt RATARAE BRRR RO S AR o 9 A sl I 2 M AR g B
BROTRERLR, KMETF )ﬂﬂﬁﬂq’ikﬂﬁ—?— #) A F 5 KR IR
ERERTHE.

R T A (RE) '"“;a, Bi2EFRGBE, BRapm, BE, AR
SER R (HEEYR) RB, AR, BB, WR, FE, F,
Mg (5] 200, FA. FA. BWEA. 2B+, BRE. B&

EBTTER. PR FAS. HEE. BT, BAES. &
¥#Eks. RETF. FRE, [RHEaW]. 2B (KAL) C(Cassia tora L.,
&AM, FEBE. BREAE. BUEE. REE, FHRAE (R ]:#
#4 T4 K%F® (Chrysophanol)~ K¥ % (Bmodin). & & K% % (Aloe-



emodin). KX & (Rhein). RFZEFHHBEH. KFFEH. KxF FTEx(
Physcion). ###% (Obtusin, B 1, 6, -2 ¥ A% - 2, 8 ~—— & A
3-FHAER) . X%k %E (Aurantio—obtusin, BF 1, 7 ——F &AL -
2, 6,8 ~ZR3-FTAER) URHFALFTHEEREE ( Rubrofusa
rin ). #8A4 (Torachryson). #*8 MBS (Toralactone). #1444 %
A MK FLyciun chinense Mill.,sh/A £i6. &%, BM, #AF, 9E,
GRS, BARK, BAE, B, BESR, ESudk, BB, i#
W Rk RAANERR, JEE, $9, WA, %4 "#@E
OUREL R, WRC CRER MR, M@ R, KRR,
BEAMEL B, k. BR, EFFABRTIR. FLARMEIE
B, EABEATIAL, WRRREEHAAI LS. $A5HLR
ARAR, BEEARVE S, EREMBA BARNELL R, K
SR, BAMARE, “HIEANE, NBANL " MRBEL
B LE ZRBEEH, WREEIAN, BALELBE, K
Bk, BTRX, BPR, HARLE, &8, 23, KXk, Ae
HM AL B

AERMERIGAREALYEZA TR ERABRBEEEHEY
RAD B S Rty BRAFTEI AW ED SR G KAETAF
it

2. MRGERETSR. (
a. WIE &% ELE MM (Retinal Pigment Epithelial Cell)#i#k3Z 4 4@
W& Lk tap (RPE) MinRkizh
HHERA BRI AT-9 REEBIEER MEAKRELK

an & B HE IR . sensory retinal £, ##R28 posterior cuptE oAk
4adf VA 0.02% EDTA/PBS % ZiBBIEA0-602 4%, RPE &G T A ik

%2 (Tapetum) WLéE, #MEM 0.5% Trypsin/PBSE3TCEE 15 4
4, AREERERBEPTHAE—2HE RPE @I . AAEH 10% &
a5 Eagle's MEM3AATAITCE, 5% C02 #¥AH, HM2-3 #

’/
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b. 4 Ik B EAT e i 51 25 8 LA
Prepareation of Bovine Retinal Rod Outer Segment
1 20 frozea bovine retinas
| shake with 45% sucrose ,0.1M phosphate buffer(PH=7)
lpass through 300#mesh -
! The suspension is centrifuged in an TL100.3 rotor (Beck-
man) for 31 min at 30Krpm and 4* C. |
| phosphate buffer resuspended .
l pass through 300# mesh
| The suspension is centrifuged in a TL100.3 rotor for
85min at 23000rpm and 4* C.
[SS-34 rotor (Sorvall) for 20 min at 15000rpm and 4* C ]
! resuspended in 40% sucrose phosphate buffer
lpass through 300# mesh
1 T1100.3 rotor for 85 min at 23000rpm and 4* C
! resuspended in phosphate buffer .
| pass through 300# mesh
J pass through 55# mesh
| store in 40% sucrose in phosphate buffer -20* C
c. FIRABAF MMM R R E
! # Ros-FITC= 1:1/1000 (w/w) #& 4 °C % 1.5 hr in Borate
buffer+
10%sucose pHR.0 :
| Wash 4 times with Tris—acetate+20%sucose pH7.2 (12000 rpm
10min) ‘
4. 6% b A da s FITC-ROS AL ikAt s ml %
Phagocytosis of rod outer segments by retinal pigment epithe—
lial cell |



L PE cell 5*10"4 /ml in DMEM + 2% FCS 180ul/well
37°C overnight
drug 20ul/well with 2%FCS
37°C  overnight '
Labelling Ros (FITC-ROS) 1*10"7/ml 50ul/well
37°C 3hr
washed 4 times with PBS+2.5% sucrose
Cyto—Fluorometer reading EX Filter 485/20nm ,Em Filter 530
/25nm '
. BB R R concanavalin A AL AR fa B0 R BT B AR E 7K
1. PG B e P 89 B Ao
AETHRE C30 £AMMKaR, B4 RPMI-1640 R EAm
(petri dish) W, RBFRAALH, BB MEE P M8,
2.4 A AR Bk
Bt (40% cells/well ) ¥A&# 10% M4miF, 1-3 ug/ml
Con AZ RPMI-1640, #mA sample 354 48 8, & pulse [Me-
SH]-thymidine 24-1B#& , M E @A B HEEK L, X beta co-
unter A& DNA & AAEH,
P EEAR S A :
AT RAMATH 50 REBBEFAKER, E42T
B RBERAE Y4

4000psi 100%C02 40°C
4500psi 98%C02+2%Me0H  50°C

5000psi 95%C02+5‘7MeOH 60°C
ERAIRE SRR Ing/ml, EITE—FEHFERE.



J.EERKRK.
HMEFAAERMRE T, A FHEERT.
AT AMEBRRABET R RO AFBRERALBRABF
# ik (Supercritical Fluid Extraction) » #x C02 & MeOH BB 3
RGER EFFAMRIBREBET  FELTAWRRBAFYERY ©

Table 1. Extraction of #42 (Lycium chinense Mill.) by
Supercritical fluid technology.

Extraction condition Weight(mg) VYield (%)
Crude Lych v 40000

4500psi 100%C02 45°C 1.98 0.005
4500psi +1%MeOH 45°C 46.32 0.116

4500psi +3%MeOH 45°C 378.77 0.945

Table 2. Extraction of #® (Cassia tora)
by Supercritical fluid technology.

Ist .

Extraction condition Veight(mg) Yield (%)
Crude Cato 64500

4500psi 100%C02 45°C ' 3.44 0.005
4500psi 1%MeOH 45°C 15.38 0.024
4500psi 3%MeOH 45°C 41.23 0.064
4500psi 5%Me0H 45°C 32.26 0.050
Total 92.31 mg 0.144%

2nd modification

Extraction condition Weight(mg) Yield (%)
Crude Cato 56630

4000psi 100%C02 40°C 267.69 0.473
4000psi 100%C02 40°C  oil 1283.45 2.266
4500psi 2%MeOH  50°C 454.71 0.803
4500psi 2%MeOH 50°C  oil 193.65 0.342
5000psi 5%Me0H  60°C 207 .80 0.367
Total 2407.3 mg _ 4.251%



#Ae TR R EH

#AeF & 100%C02, 4500psi, 45°C &9 #4# FA 12 #& RPE cell # 4 »
XA %BEL 1Qug/ml B MBameg 1.34 425 £ 3% MeOH, 4500psi, 45
C WM HFT#TuA Ethylacetate & 42 # RPE cell 3# 4 » X4 % #
BE#x 10ug/ml BEHBRaEsy 1.31 4 (Table 3)o # RPE cell A% zhfe L
(phagocytosis) A 1%MeOH + 99% C02, 4500 psi, 45 °C extraction
# B & Sephadex LH20 gel 4 %45 % Frl XA KBEE L lug/nml &%) %
HEEHREYW 1.6 4 (Table 4)s Fr2 XA % E £ 10 ug/nl EH M
sy 1.36 4 (Table 4)o At fitmpiy A k5 @A 1%MeOH extra
Y Ti# £ Ethylacetate & # Sephadex LH20 gel 4 #4355 Fr2 £ 4
#HEEAE 0.lug/ml EHRE1.304 5 3% MeOH HEREATFTRAHRE
BE# 0.lug/ml BH By 1.29 4 » 5% MeOH R EH4 FTRAEREE
£ 0.lug/ml B HMameg 1.27 4 ( Table 5) o

RP|FHHEHEMR

## & 100% C02, 4500psi, 45°C #g 44 FA {2 #& RPE cell # 4 »
AAXBEZL lug/nl BHm@asy 1.22 & (Table 6) o % RPE cell
Z&-# (phagocytosis) shék Ewx C02 extration # XA K B E L lug
/ul EHBE 1.35 & (Table 7) » ARERBOR YL RS G A
2%MeOH, 4500psi, 50°C #é4 FTHREN KR A R REXEREL
lug/ml B#mBamey 1.48 4 (Table 8) B %& Sephadex LH20 gel 4
JRBEH 8 HMIBAEARADABE B oMo
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Table 3. Effects of Lych. on the proliferative response on

RPE cells.
Group  MEAN STD % Index T Prob
ctri  23141.25 1420.97 0.06 1.00 0.01 A
23167.75 1937.64 0.08 1.00 -0.01 A
# e 4500psi 100%C02 45°C
100ug 25334.00 2935.74 0.12 1.09 -1.71 B
10 30947.75 3808.20 0.12 1.3¢ -5.166G
1 25853.25 2349.61 0.09 1.12 -2.39D
# e 4500psi 1%¥MeOH 45°C ethylacetate diss —LH20
100ug 20625.50 2403.58 0.12 0.89 2.22 C
10 19991.33 3332.77 0.17 0.86 2.23 C
1 21111.50 424 .97 0.02 0.91 1.75 B
#4 4500psi 1%MeOH 45°C ethylacetate diss —LH20
100ug 21587.50 1069.90 0.05 0.93 1.78 B
10 26826.00 926.23 0.03 1.16 -4.25F°
1 23566.67 1315.12 0.06 1.02 -0.40 A
#ie 4500psi 1%MeOH 45°C ethylacetate diss —LH20
100ug 24091.50 964.74 0.04 1.04 -1.08 B
10  25666.25 3149.83 0.12 1.11 -1.89¢C
1 26656.00 1611.26 0.06 1.15 -3.61 F~
# 42 4500psi 1%MeQH 45°C ethylacetate diss —LH20
100ug 19947.00 2270.73 0.11  0.86 2.89 E*
10 27386.75 587.72 0.02 1.18 -5.10 G*
1 24189.50 1693.06 0.07 1.04 ~-1.05B
T Prob : D E F G
' 0.05>p>  0.02>p> 0.01>p> 0.001>p
Group MEAN STD ¥ Index T Prob
Ctrl  25714.00 1561.42 0.06° 0.96 1.05 B
27812.00 1004.47 0.04 1.04 -1.158B
#.4e 4500psi 1%MeOH 45°C CHC13/MeOH diss
100ug 29799.25 545.58 0.02 1.11 -3.50 F*
10 29948.00 2883.37 0.10 1.12 -2.48 D*
1 29517.50 882.28 0.03 1.10 -3.07 E*
# e  4500psi 3%MeOH 45°C MeOH diss
100ug 17357.25 2838.56 0.16 0.65 7.38 G*
10 28031.50 2080.35 0.07 1.05 -1.16 B
1 33735.25 3891.23 0.12 1.26 -4.48 F*
#ik  4500psi 3%MeOH 45°C ethylacetate diss
100ug 28102.50 1478.90 0.05 1.05 -1.36 B
10 35061.25 4045.34 0.12 1.31 -5.19 G’
1 31258.50 3526.79 0.11 1.17 -3.09 E°
T Prob D E F G
0.05>p> 0.02>p> 0.01>p> 0.001>p
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Table 4. Effects of Lych on the phagocytosis of ros outer
segments by retinal pigment epithelial cells.

Groﬁp MEAN STD % Index T Prob.

Ctrl  1138.33 126.71  0.11 1.00 0.00 A
10%FCS 1361.80 52.16 0.04 1.20 -3.67 F*

# 42 4500psi 1% MeOH 45°C Ethylacetate diss —LH20 Frl
100ug  890.80 83.74 0.09 0.78 3.73 F*

10ug 892.33 899.02 0.11 0.78 3.75 F*

lug 1821.60 122.66 0.07 1.60 -9.03 G*

# 4 4500psi 1% MeOH 45°C Ethylacetate diss —LH20 Fr2
100ug 11175.50 124.09 0.11 1.03 -0.46 A

10ug 1544.67 102.01 0.07 1.36 -4.78 F*

lug 1003.50 = 144.31 0.14 0.88 1.72 B

# i 4500psi 1% MeOH 45°C Ethylacetate diss —LH20 Fr3
100ug 979.17 47.65 0.05 0.86 2.88 E*

10ug 1099.80 141.37 0.13 0.97 0.48 A

lug 1049.80 116.98 0.11  0.92 1.19 B

# 4 4500psi 1% MeOH 45°C Ethylacetate diss —LH20 Fr4
100ug 1098.33 87.63 0.08 0.96 0.64 A

10ug 1189.75 130.29 0.17 1.05 -0.62A

lug 1116.00 77.27 0.07 0.98 .0.37 A

T Prob.: D. " E F G
0.05>p>  0.02>p>  0.01>p>  0.001>p
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Table 5. Effects of Lych. on the proliferatioin of spleen cell

0.05>p> 0.02>p> 0.01>p>

Group MEAN STD % Index T Prob.
Ctrl 14082.17 701.24 0.05 .1.00 0.00 A
709.50 99.58 0.14 0.05 46.25 G*
¥4 100%C02 ‘
100 15315.25 1999.96 0.13 1.09 -1.42 B
10 16294 .50 830.66 0.05 1.16 -4.99 G*
1 15920.50 1246.39 0.08 1.13 -3.15 E*
0.1 15544.50 1214.79 0.08 1.10 -2.55D°
#4e  3%MEOH
100 14094 .33 1240.56 0.09 1.00 -0.02 A
10 17677.33 '862.02 0.05 1.26 -7.92 G*
1 17737.00 450.66 0.03 1.26 -9.14 G*
0.1 18204.50 611.47 0.03 1.29 -10.85 G*
4  SYMEOH
100 14483.50 1003.73 0.07 1.03 -0.80 B
10 17078.83 632.54 0.04 1.21 -7.77 G*
1 18557.50 1504.10 0.08 1.32 -6.61 G*
0’1( 17865.60 1313.68 0.07 1.27 -6.13 G*
T Prob. D E G
0.05>p> 0.02>p> 0.01>p> 0.001>p
Group MEAN STD % Index T Prob
Ctrl 12519.33 1290.30 0.10 1.00 0.00 A
: 686.00 79.00 0.12 0.05 " 22.42 G*
# 4e2b-1
100 9636.50 447.35 0.05 0.77 5.17 G*
10 11105.67 1061.48 0.10 0.89 2.07 C
1 13055.83 789.95 0.06 1.08 -2.36 D*
0.1 13001.67 629.72 0.05 1.08 -2.52 D*
# 4 2b-2
100 6665.67 476.22 0.07 0.55 16.48 G*
10 13727.17 771.23 0.06 1.14 -4.02 F°
1 14829.00 386.48 0.03 1.23 -8.95 G*
0.1 15710.50 839.44 0.05 1.30 -8.40 G*
T Prob.: D E F G
0.001>p



Table 6. Effects of Cato. on the proliferative response of
RPE cells.

Group MEAN STD % Index T Prob.
ctrl 25714.00 1561.42 0.06 0.96  1.05 B

97812.00 1004.47 0.04 1.04 -1.15B
g8 4500psi 100% CO2 45°C '

100ug 26890.50 3032.65 0.11 1.00 -0.10 A
10 26430.50 2329.63 0.09 = 0.99 0.29 A
1 32637.50 1517.47 0.05 1.22 -5.94 G*

s 89 4500psi 1%MeOH 45°C

100ug 20453.75 1668.95 0.08 0.76 6.21 G*
10 24415.00 2844.86 0.12 0.91 1.84 C
1 24061.75 2340.37 0.10 0.90 2.34 D

$ 89 4500psi 3%MeOH 45°C
100ug 8678.00 1279.37 0.15 0.32 16.93 G*
10 18969.50 919.64 0.05 0.71 8.64 G*
1 22807.75 2458.56- 0.11 0.85 3.35 F*

8 4500psi 5%MeOH 45°C

100ug 13666.75  2423.22 0.18 0.51 11.15 6*
10 24872.25 1419.30 0.06 0.93 1.95 C
1 31149.33 3806.18 0.12 1.16 -2.80 D*

T Prob.: D E F G

0.055p> -0.02>p> 0.01>p> . 0.001>p



Table 7. Effects of Cato. on
segments by retinal

ctrl  1133.50 69.71 0.

‘s 89 4500psi 100% CO2 45°C

100ug  971.50 102.10 O
10ug  989.33 64.03 0
lug 1533.00 88.25 0
8 4500psi 1% MeOH 45°C
100ug 1321.83 149.36 0
10ug 1140.67 93.22 0
lug 1113.75 88.20 0

8l 4500psi 3% MeOH 45°C

100ug  682.50 53.29 0
10ug 1046.00 76.67 0
lug 1151.50 162.88 0

g 4500psi 5% MeOH 45°C

100ug  934.00 125.80
10ug 1104.33 81.00

lug 1055.40 110.30 0.

T Prob.: D E
0.05>p> 0.02>p>

o O

the phagocytosis of ros outer
pigment epithelial cell

% Index T Prob.

.11 0.86 3.21 F*
.06 0.87 3.73 F*
.06 1.35 -8.02 G’

A1 1,17 -2.80 E*
.08 1.01 '-0.13 A
.08 0.98 0.40 A

.08 0.60 12.59 G*
.07 0.92 2.07 C
.14 1.02 -0.25 A

F G
0.01>p> 0:001>p



Table 8. Effects of Cato. on the proliferatioin of spleen cell.

Group MEAN STD % Index T Prob.

Blank 1409.60 61.48
Ctrl 6780.33 841.87

#% 4000psi 40°C 100%C02

100ug/ml 5274.80 ° 798.60 0.15 0.78 3.02 E*
10 7905.83  880.07 0.11 1.17 -2.26 D*
1 7892.00 - 684.85 0.09 1.16 ~-2.51D°
0.1 7079.80  629.40 0.09 1.04 -0.66 A

&% 4500psi 50°C 2%MeOH

100ug/ml 11112.17 1167.87 0.11 1.64 -7.37 G*
10 9172.00 1034.59 0.11  1.35 -4.24 F*
1 '10014.00 1482.84 0.15 1.48 -4.45 F*
0.1 6228.75 408.84 0.07 .0.92 1.20 8B

% ®% 5000psi 60°C 5%Me0H

100ug/ml 6214.40 . 330.85 0.05 0.92 1.41 B
10 8049.40 1438.71 0.18 1.19 -1.83 B
1 5981.75  721.66 0.12 0.88 1.55 B
0.1 5305.60 - 914.23 0.17 0.78° 2.78 D*

8 H20 extra ' o

100ug/ml -6160.00  340.40 - 0.06 0.91 . 1.54 B
10 7363.17  549.68 0.07 . 1.09 -1,42 B
1 4571.25 . 453.37 0.10 0.67  4.75 F*
0.1 4486.50 542.36 0.12 0.66 4.78 F*

T Prob.: D " E F G

0.05>p> 0.02>p> 0.01>p> 0.001>p
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BHAFESGw, dHARLTF, 2R TFHEABCE LA BRREY
RS EETRMBHAATEATEAIVSEAAAARZORES £ .

AEERMUARBBERAGEREZEH T EHRL T, RAFHEFHRR
HER. EWLAR-_ACRBERE, 4+xFRF, REH XA EK
BARESREHHIMHE, ARSI AEn S EFHYFTA, ZFRHEX
AEdYES, ATMFXAZEGREZ 10cc HkAZE 80 cc. &M
R —EREFHER, REAXADYWHEA B EAN, EETEHR
HEEHBLEROY AL —XER. EMANBE—2BAR, i
wERERA 100ng AFAEMLELAZ 1/500 7 1/1000 (Table 2) »
BEAERBLAAABLRAT A5 BAKAVNEIRERRFRL - B BH
BEBAERTHELTALEATAR BT EF e ARABRHT
HE K 28 AAAMEARZ 1/25 8 1/50 (Table 2)» #& T 20
AT EHABEBIBRIARREY

BHAMES S, gHETF, R TFHEABRCE L X mBK R
ERPSBETRMBAATEAETHRIGHKETAAFOREA L.
MieF, rRFHEBEECF L AR AERRSEEAAABRYRE, &
PREELREBEETHAHER, BT, AR TFTERMAFENSR
MAECRTHE R 4EE. EMMLLAFMLHEK, RE-FKRH
AHEEek LA mBp I RS ENARER. A EREELABRS
FHARERIGERLLAN, RE&TEHBRHFRNNERATARS
HTHEBNHE, ZATERLECLAIRERAFIRSIRE—FE
AN TAMS TR —2BRARRMEY RPE sph A ME RN
WEHMER, #HZLHHA RPE dysfunction WMBMBEAEGR LAY B .

ANt R Bk LA R s RASHERAAHANGR
BYES, HEKMwBpyE kR RLRASE LA REHEA (Table 5,8),
HAEEECE LA B LR ET A A MBRYEE, AT, RATL
AEERAFERAETAERY.

MEKZ & Reh £ Nature (1987) K LT, AREXT LAWK
(RPE) # laminin & #4 & F, Tikik transdifferentiation K5
neurons, #ET X, WEEE Liteap (RPE) RE-—MEFFHTHHEBRE
4 (regeneration) B¢#f neurons &R K. B, EMRE, AREX
thtmp (RPE) ez T, 2B FFZHA@EETF, FHAMEL—
T ERRMEANGHRN LA RS '
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Stud1es on the ang10genes1s modulators
in Chinese Herbs.
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%45 % FCS,50 unit/ml Heparin, 50 #g/ml ECGS%\%—ME%"E
MEBRAYHABBEFRA KM DNA A RREER GG ETRENP
FE| S ABEAFRA K i, DNA A REABEREERNZIEMA N E ~
TSNP ET -BE S B S BFE B A - Bl F o

% secrum free, bFGFlng/ml X 7 fofb.t B8 40 3 B4y 4 A H8 A% 43 Ik
miémne DNA & mREMERGHETRERT » KEHEMIFTHIYNA

ERENGER NI RGIT BFE ~ B B
~%m~%%?\m%\Mﬁh\m¥~%k\é%ﬂ’%%%ﬁmu
ZEBERR KEEERAMEPRF - L ait H‘?ﬁ<é‘fi?£$x%/ﬁ
(100 ng/ml) TAABEARBE -

MALT R ELI GRER THEALR S HELURHARE
B AF IR R 4a BODNAS R A R BER - AL E b B A & % # 4 (an-
giogenesis )@ AT 69 A AL E—F 693 -

MAtEl. b WA R, A A

ABSTRACT
Applied blood—quicking and stasis—dispelling agent (BQSDA)

for circulation obstruction is a special and exclusive therapy
in Chinese traditional medicine. Chinese traditional medicine
condsider that the treatment mechanism of BQSDA included to
free the circulation obstruction, to transform the stasis acc—
umulation, to dispel the vintage accumulation, to harmonize Qi
and circulation, to promote the repairing, and etc. So, we try
to study the effects and mechanisms of BQSDA on the angiogene—
sis regulation. We adopted all kinds of crude drug having blood

—qu1ck1ng and stasis dispelling capability, included blood—



nourishing and blood quickening agent : Angelica sinensis °
Paeonia lactiflora ™ Salvia miltiorrhiza ™ Spatholobus suberectus
: blood—quicking and stasis—dispelling agent :Ligustucum wal-
luchii ~ Carthamus tinctirius ™ Leonurus heterophyllus > Caesal-
pinia sappan ~ Crataegus pinnatifida > Panax pseudo-ginseng, etc.
:blood-breaking and dissipated stasis agent: Sparganium stolo—
niferun * Curcuma zedoaria “ Artemisia anomala “ Prunus davidiana
~ Vaccaria segetalis ™ Achyranthes bidentata > Manis pentadactyla,
etc.; and transform stasis and suppress pain agent: Curcuma
aromatia > Corydalis yanhusuo, etc. By traditional decoction of
herbal medicines, we got crude extracts, and initially to obs—
erve effects of these crude extract on morphology and DNA synth.
esis of human umbilical vein endothelial cell(HUVEC).

As the results of our screening, most of the BQSDA crude
extracts can stimulated HUVEC growth, assembling, elogation,
and DNA synthesis. We strongly suggested that the BQSDA might

play an important role in angiogenesis and worth of further

study.

Key words: Chinese herbs, Angiogenesis, Endothelial cells, Bio—

logical activity

£ % % % (Angiogenesis) & — 3 ¥ M ARt BR 645 . A 2
Bk XM F R, R AL m B HF & (nigration) & £ & 3 (
proliferation) & i — % LT AR AT 65 B & o B 37 £ #A0E 7 HEZ
BEREARTREG T EL—EE T RARGEHRAR, EHLEY



WG TR T — RO AR R e B RN
BERGOBEE 11357*75161 FAZHEEL mECTAEAGERA
W EEY LA EERAGEN F—FaE—SRERGE K¥EY
GEFARBEHFEFHRRALOATRAL HRAREABERE (
diabetic retinopathy),”? #ﬂﬁﬁlﬂiixﬁi%%i%i BEETEEELA,
Rt AE RS EEEFELTABRLE LA L CH AL LABERE
(retionpathy of prematurlty) Mk # B fo & # 4 (choroidal neo—
vasculau*lzatlon)/li’f‘ig A% M 7 % (rheumatoid arthritis) ¥k BAH
BarREihd ARt H4Xmtat B L RARE LARE—HIE
FAEAA AR o , '
AL R R A T BARGE S P — SR bt 5] AR R IR B —
BT RE > MERAAREEE S LERER > ARRITEZRER
B RS Rl T E (1) wABABELERES BEH AL
RATR : BFBREH B A" ATHERAELLNE FBAE L > Sk
WA A EBEHR e mRGLEEA 3 6 B g BB R 269 48 R R T 5
iﬁﬁ/‘% BEH b RERESR o BICH - 2% RRABFHEE
RS E RS e — AR Pl R ESETHRBORN
"ft"xfu.}]fﬁfk N SERRZ s BB R AE S "ARAR"F
AEARESGHEP Ol AER AR ARE R B R b
BAENEBEEE > BEERAR S R AlEe 0 81
$4E B MBAEHA, FRRBEREMERGEBFTLRESF
(1) EAEBBERER > THLBER LS T E R 0 BB
BR Ji%ikﬁf‘fiéﬁ"ﬁb%&ﬁ:i’]ﬁ/?‘ﬁa‘ s BLJE R 7 o AR Rk L B A
AP R > BRI AR LR BRLAR RS ERYERGLE
Loy > BHRIBAI(2) °
BRI G F 5 BEMEREE o RR LT REH AR RER
et — A8 T 5B > AR R LIE R AR — T A S AR
B A Bk MR (2)(3) © LR > E R IRR
EREBGESB LG LERTEZ— R HAE LR R K ER A 4E 3
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B & fudps B BT R )&#@M@& THEERRELREE
ALEG TR R A o '

seth s (A BRAEE ) RH65HE > L F PSR E ol
HEdniE 41 A RV EABEAFME - (1)(2)(3)

BARGEL P RERELR LR ERREM At — R TRE -
!% JER it e 7 B KRG ARRESEFET - "BEME" ~ i

B kG " FERM S ARAL S REHAEF o FUAR

4& Boy R BB ER B RAT - RABBE - BREA -~ HE
LA ERREEY S KBEY - FERET " WHEERE - KE
ﬁmwﬁﬂp~ﬁ£ﬂ%~ﬁkﬁ%%%%* ~F Ak S REBA BN
Bohte - MERTHBRIERENE Y EELIE. . . F AEZHALEE
m’7@%%LWﬁ%ﬁﬁﬁLﬁ’W'éi¢%&%ﬂﬂ@°

ARG+ & i%ﬁ — g AR BT ETE B 4 B
EXEEYLT

Ffn i HE

& fo AL HE

B
-

SHE(G S FG) b A
b BEES( KB )BRA L =X

]_u-

N—

o b BmE A -RE~(TH ) ( B ) B~ ( FER
Y~ IER K o

B A Bl BlF s S ZREAT B ( K
¥ )~ FAF o ,
Rk BT —SEHWHEALERTHRAIAEY (BRR) KW
bR B ARERA > AMBEKREFT® - ERBAEER > HSARFE
SRER— LA R BT LA AR RER AR RAREY
mﬁ@m&Iw\A&ﬁt%%ﬁ?%#ﬁﬁﬂéi%%%ﬁk~*%&
G M BATRTTCAGNER T RE A% A0 E I AN
6 £ 3% B Formosanin—C ¥ & positive control (E#HR&L) > i&
—FAA R EBEA T RERTHAGEREY > WA B g HRuF
AW FREAEDOERETAM -
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() EEAM B

BB EmtnBREFERFEEEMERER  REEH dis-
HOOWAE4F KR EBEM GG AEMAEM AT X » 28 1 DK > KBERH
1> A A B - B 3000 rpm AW 30 248 0 #F LRI
RELEABENABIMERBHUM > ARAREBRETHINEMLER
ZEE > BREOR nl B TR EEE AL ELHERE (ng/ml) ° #
AT ATRN  MRETEOEY (10mg R 1mg) » A dis-H20 A
BRI FARBE B 0.20um AW BEM - A ATIEGH20RA MBStk
W ARBKEZ » BN L@t S AL YRA -

(DA FERE HFIR A L fm o 6 - B SR 3E A&

B 348 E B2 WSS BA N AN ARMAT - RAHKL CHE
ERFE - ABBBET  BERAIFPALBEZRIRE > XA Hank's
balanced salt solution (HBSS) &R W¥=Z » M &R & A EHKE
B AR KRB VUEA AT H RS HBSS solution ARFRK 0 Y #H IRk
BEBEEZhR o AL MERP - RE > AF—KEAN0LD
Collagenase type 1 solution, YAk fedt &AE SR > M BB ZA
37°C # HBSS solution ¥ * A% collagenase type I & 4E A 10~15
Sds o AR ddt > J53b collagenase type ]l M ERITT thtafe ¥
B EA 2% WA kM09 BARY O APRHERE - BEAR
Lkt o Ak b bt R IE 3% 0 FFARP E A4S Trypsin—EDTA-Glucose
# NEG solution ® BE# 37°C # HBSS solution ¥ Trypsin ¥ #1F A
53 M4k s FlEAS Trypsin BEI w8 iFane 2% MBF ik
B M199 AR o RAFA MI00 AT EA B HIK o KRR
Jo #1200 rpm B 10 A4 ARG 0 BAN 25% FF
A BaRBEE (Gelatin—coating) HIAMBRIZAM > AL 5%MBF
£ > 50 u g/ml ECGS (endothelial cell growth supplement) * 50
units/ml Heparin #9M199 3% &% ¥ » 2 5% C02° 37°CH A BEA



]

EA LA A K o R BE N 2 (Growth activity assay)

(& pe 38 s 58 51 0 A7 — F| R bm PO, B B 89 B 2 T A A AR B 430k A R 4
Fetafedt 24 L MBRERE > QEBZAFNCA 1% Gelatine BE
e R R B 5X10(4)cells/ml > 1 ml cell BFR /well » 3¥A#E 5
% PeAafiF 50 ug/ml ECGS, 504 /ml Heparin X M199 #A&%&F » 7
5 %C02 ,37°C ¥A&AMBFEA 16~18 WK » AR &M F 2FNI09 3
AT R2K -ﬁ;l’lx’é\ﬂé*ﬁliﬁ(s‘erum free condition)f®4 1ng bFGF
(basic Fibroblast growth factor)/ml % M199 &Iz A& 4~6/ B
B A RREIFMESR » A37°C 5%C02 BAM A3 XK » #
JR 3 & BRI > vA200 1 1/well 89TEG solution( A4 0.05% Trypsin,
0.02%EDTA,0.05% Glucose) YFM3~5%-4F » #4T T L o5 IR T
FHMA > Atrypan blue RERF—ZWHHFEREHR > R bR
FHE (hemocytometer)FtH B B » B E L2 mpbbi K o

(2)éa BDNA A& ALBE J1 X A7 —#] Al 3H-thymidine incorporation(#&
A). (1) TFABEBRFN L et 064 €A1 %Gelatine coating <
MBI AR WmILRER 5X10(4) cell/ml » %4 i X fa i, 8 % 3 180
pls ¥RAE 5% MH ok 50ug/ml ECGS > 50 4 /ml Heparin X
M199 ¥ &% » #A5%C02° 37°C BAMFEE dhrs> AR @R
adhesion EXABE AT REEOHRBEL20 11 AR it kiR d

T FBEAEAA T IEA24 R > e pethyl-3H-thymidine A%

Ak ARBREE 24Ci/unl > BAZAM PIRAI6~181H » 2K
» M fm Pk A -20°C 0 K RARIR2K o A SRR R AR IR B IBAE » E tm
B B E SR (cell harvester) %51 AKPBS solution %2
R 2 5% & TCA(trichlor—acetic acid)buffer # 3X » 2K methanol
o1 ko Mk EAEBEEBR DNV KELAEESSE (glass
fiber) & EH b > KB kMK (counting vial) °

counting solution ® #| A S-R M PBA KR (LKB.1211.Rackbeta
Liquid Scintillation Counter) & € #&X 4 & B > & | methyl-3H-



thymidine # AW &4 DNA #& o (1) TAHBFKA K @RL %
#2& 1% Gelatin coating M EAL mBRAERE 5X10(4)
cell/ml > HHmAtalp i 180 1> ¥ AAE 5% M aiF > 50
g g/ml ECGS* 50 # /ml Heparin X M199 3¥4&#% » # 5% C02 ° 37°C
BABPIEA 16~1808 » HREZEAREE AT LB FLFI M99
Wk AMOKE » AT ABF RFEAE LEGF lng/ml X MI99 A&
B BANARPRAH 4~6 PEHRE > MAFTFRREFANES
BEANEART €8 8 I A 3h-thynidine 2uxci/ml > HEE
AA YA~ 1808 0 20°C KR EAKRMR 2 K Kk PBS
buffer & & TCA buffer ,” methanol #Z » AR &k & & (cell
harvester) K& &2 K A AZE (DNA) B M B R # (glass
fiber) £ > # A B -k B MK HE (LKBI211,Packbeta Liquid
Scintillation Counter) # # methyl-3H- thymidine PN &N
DNA #9157 o |

xR

o A SRR L DNA AARMLEFR HBEERER
BTEHREME » §AMEGRGE T E4 A FRHRAABE > AEBH
TR EM R KRN AREREBERE 1 IR LB EFHREMEK
Ao t@myBERRS > BREEREL  BAREEREE e BB
BB RE o 2HEBRTERAK & 0.22 un HABRAMA >
VAR HE 4T B A # A SRR BRI R R f BB DNA AR AR TR 8940 3 R AR o

£4 5 9% FCS, 50 unit/ml Heparin, 50 #g/ml ECGS X 7 fuft
BB B A IR A B DNA A RAREE A A9 B B TR
b, B HASBERN K@ DNA A RE Y BIREEA ZEMA
CENE S AN S Y SN P SNICIBSRNN TP SN ¥ RN - B2 5 SANE -5 N IR
42 o (Table 1)#& serum free, bFGF 1 ng/ml X 7 defest BB H
AR R kB DNA A RAUEME A e R EBRAE X 0 KRS BEM
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Table 1. Effect of crude extracts from blood-quicking and stasis-dispelling
agent(7% £z 4.5 5) on 3H-thymidine incorporation of HUVECs
in vitro. HUVECs (5 X 10%) were cultured with 5% FCS, 50
units/ml Heparin, and various conc. of drugs were added 4 hours
later. After 24 hows, *H-thymidine 2 g Ci/ml were added, and
16-18 hours later, cells were freezed and thawed twice, then cells
were collect by cell harvester and counted by £ -counter.

Index
CTRL _ (dil H20) 1
%3 |#fugml [Index  [Pvalie [®H  |RAug/ml |index [P value
Mz 100 052 |p<0.001*[nl&cit 100 0.29 p<0.001*
IE™ 10 1.13 p<0.05% 10 0.93 p<0.5
1 131 [p<0.001* 1 1.10 p<0.05"
48 100 .07 |p<0.5 |lgiF 100 1.01 p<l
* 10 1.41 p<0.001*| 10 1.41 p<0.001~
1 139 |p<0.001* 1 1.39 p<0.001*
i E 100 0.31  |p<0.001*{#%k 100 0.03 p<0.001%
10 110 |p<0.05* ‘ 10 0.30 p<0.001*
1 129  |p<0.01* 1 1.09 p<0.05*
e 100 0.95 p<0.5  |idE 100 0.98 p<1
* 10 131 |p<0.01* 10 1.20 p<0.001*
1 126  |p<0.001* 1 112 |p<0.02*
=% 100 0.82  |p<0.01* |EFR® 100 0.77 p<0.001*
il o ,
10 1.20 . |p<0.01* 10 1.05 p<0.5
1 L14  |p<0.02* 1 1.17 p<0.01*
F% 100 0.57  |p<0.001*|% 4F 100 0.57 p<0.001*
10 0.94 _ |p<0.5 10 1.01 p<l
1 0.89  |p<0.5 1 1.04 p<0.5
#HA 100 0.26  |p<0.001%|#4= 100 113 |p<0.001+
10 0.75  |p<0.01* [* 10 1.38 p<0.001+
1 0.95  |p<0.5 1 |1.31 p<0.001*
HaE 100 0.19 - |p<0.001*|Z &% 100 0.97 p<0.05*
10 109 |p<0.1 |* 10 1.38 p<0.001*
1 1.01 p<1 1 1.44 p<0.001*
AE 100 0.05  Ip<0.001*|=+% 100 0.95 p<0.01*
10 0.81 p<0.01% |% 10 1.35 p<0.001"
1 0.99  lp<l -1 1.44 p<0.001*
5E 100 0.03 p<0.001~ |4 A4 & 100 0.29 p<0.001+
10 1.04  |p<0.s  |* 10 1.11 p<0.001"
1 1.03 p<0.5 1 1.33 p<0.001"
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Table2 Effect of crude extracts from blood-quicking and stasis-dispelling

agent(7& 42465 3E) on *H-thymidine incorporation of HUVECs
‘in vitro. HUVECs (5 X 10%) were cultured with 5% FCS, 50
units/ml Heparin, 50 z g/ml ECGS. After 16-18 hours at 37°C,
cultured HUVECSs were changed with serum free medium, and
various conc. of drugs with 1ng/ml bFGF were added after 4-6
hours. 8 hours later, 3H-thymidine 2 # Ci/ml were added, and 16-

18 hours later, freezed and thawed twice, then cells were

collected by cell harvester and counted by 4 -counter.

Index
CTRL (bFGF lng/ml, H20)| 1
¥ # fEug/ml |Index P value |BE# ;',éi)iug/ml Index [P value
& 1100 0.46 p<0.001* |3 £ 100 1.43 p<0.001*
10 0.76 p<0.01 |=* 10 2.01 p<0.001* |
1 " ]1.69 p<0.001* 1 1.56 p<0.001*
] 0.1 1.71 p<0.001* 0.1 1.40 p<0.001* |
EFX (100 0.50 p<0.001*[3£#g % (100 1.71 p<0.001*
10 0.87 p<0.1 |#* 10 2.36 p<0.001*
1 105 p<0.5 1 2.39 p<0.001*
0.1 0.95 p<0.5 0.1 1.58 p<0.001*
=% 100 150  |p<0.001*|%.LF {100 171 p<0.001*
- 107 12.03 p<0.001*| % 10 1.71 p<0.001*
1 195 p<0.001* 1 1.91 p<0.001*
0.1 1.01 p<1 0.1 2.10 p<0.001*
ERE {100 0.97 p<i R 100 - 038 |p<0.001*
7 .
10 1.81 p<0.001* | * 10 1.44 p<0.001*|
1 1.58 p<0.001* 1 2.94 p<0.001*
0.1 1.40 p<0.001* 0.1 1.63 p<0.001*
£FF (100 0.82 p<0.01* )l &cjt |100 0.87 p<0.01*
* 10 120 |p<0.01* |* 10 132 |p<0.01*
1 2.03 p<0.001* 1 1.91 p<0.001*
0.1 1.34 p<0.001*| 0.1 2.17 p<0.001*
e 100 1.22 p<0.001* |#R 4 100 0.77 p<0.001*
* 10 1.88 p<0.001* 10 1.40 p<0.001*
1 1.95 p<0.001* 1 1.36 p<0.001*
0.1 1.34 p<0.01* 0.1 0.95 p<0.5
3%k 100 1.31 p<0.001* |l & 100 1.67 p<0.001*]
10 1.69 p<0.001~| % 10 2.07 p<0.001*
1 1.51 p<0.001* 1.66 p<0.001*
0.1 1.05 p<0.5 1 1.57 p<0.001*
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Table 3 Effect of crude extracts from blood-quicking and stasis-dispelling
agent(7& f2 b5 B8 on 3H-thymidine incorporation of HUVECs
in vitro. HUVECs (5 X 10%) were cultured with 5% FCS, 50
‘units/ml Heparin, 50 # g/ml ECGS. After 16-18 hours at 37°C,

cultured HUVECs were changed with serum free medium, and
various conc. of drugs with 1ng/ml bFGF were added after 4-6
hours. 8 hours later, *H-thymidine 2 y Ci/ml were added, and 16-
18 hours later, freezed and thawed twice, then cells were |
collected by cell harvester and counted by S -counter.

1  Index
CTRL (bFGF Ing/ml, H20)| 1

| R 105 p<0s  RE . [100 0.40  |p<0.001*
!*' 10 1.83  [p<0.001*[% 10 1.19 p<0.5
1 175 |p<0.001* 1 |L7a p<0.001*
| 0.1 ~[1.47 [p<0.001* |01 2.39 p<0.001*
BB 100 1.96  |p<0.001*|H ¥ |100 0.77 p<0.01*
* 110 . R22 . |p<0.001*[% 10 1.40 p<0.001*] .
| ! |91 |p<0.001+ ' 1 2.50  |p<0.001*
0.1 1.44  [p<0.001* 0.1 1.71 p<0.001*
{n4g (100 117 p<0.01* iEFE |100 1.27 p<0.02*
| 10 1.99 p<0.001* 10 1.65 p<0.001*
1 2.00  [p<0.001* 1 1.53 p<0.001*
0.1 1.61 p<0.010* , 0.1 1.51 p<0.001’
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Table 4. Effect of crude extracts from non-blood quicking and stasis-

dispelling agent(JE s A67-8) on *H-thymidine incorporation
of HUVECs in vitro. HUVECs (5 X 10%) were cultured with 5%
FCS, 50 units/ml Heparin, 50 # g/ml ECGS. After 16-18 hours at
37°C, cultured HUVECs were changed with serum free medium,
and various conc. of drugs with 1ng/ml bFGF were added after 4-
6 hours. 8 hours later, *H-thymidine 2 # Ci/ml be added, and 16-

18 hours later, freezed and thawed twice, then cells were

collected by cell harvester and counted by £ -counter.
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Index
CTRL  (bFGF Ing/ml, H20)| 1
BEXs % JZug/ml |Index Pvalue [B# # Fug/ml |Index P value
#F 100 0.92 p<0.01* |¥% - [100 0.61 p<0.001*
10 1.00 p<1 10 1.30 p<0.001*
1 1.17 p<0.001* 1 1.42 p<0.001*
, 0.1 1.08 p<0.01* 0.1 1.29 p<0.001*
WLE 100 1.03 p<0.5  |H¥E 100 {1.10 p<0.01*
10 1.40 p<0.001* | * 10 1.61 p<0.001*
1 1.38 p<0.001* 1 1.78 p<0.001*
0.1 1.35 p<0.001* 0.1 1.46 p<0.001*
1XE 100 0.99  |p<1 A% 100 1.22 |p<0.001*
‘10 125  |p<0.001*| % 10 1.47 p<0.001~
1 1.24 p<0.001* 1 1.52 p<0.001*
o 1.26 p<0.001* 0.1 1.40 p<0.001*
LEE {100 0.99 p<1 Ex 100 0.95 p<0.5
* 10 1.44 p<0.001* 10 1.45 p<0.001*
1 1.71 p<0.001* 1 1.37 p<0.001*
0.1 1.39 P<0.001* 0.1 1.10 P<0.001*
=E 100 1.18 p<0.001*
10 1.29 p<0.001*
1 1.38 p<0.001*
0.1 1.27 p<0.001*
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EHEN EEN Sk ERGAT BRE S S Bhik - b
SERR AR LA &R NE A E S BT ShERE
crude assay systemZ EF:EHZR > KRB EHEAABHAAAF o L P nbil -
FEIERAEKMKRE (100ng/ml) TAHABEERLER o (Table 2,3,4)
MALEOMCREIGEER THHEFE XS R 0RHAHEF
MM Z e DNA &R ARENER o ARFatRBELELEHLE (
angiogenesis) B P AT IF 69 A EAE1FE —F 9L '

o4 BRI d At R B B AR HR K e e DNA A AEA
B4 % 2 ¥ > £ serum free, 124 bFGF Ing/ml #HEABEXT » TA
Blekloif T~ @~ XK (Table 4) B (Table 3) HANBFAFMKA
Frap bR b AR o 2H3E AR s BREZREMGMEREA
B A K BB+ 2 REGITE DNA SRR (Table 4) ° 1&
B — G R o

5% SURR

HFEH® (1992) T HBHRLRE > P.246. WA BRAL o

b fo R EBART R > (1982) ¥ &R ©  P36-38.

£4&%F (1981) #FhlfefH R P.194-213. LHEREHRAL
Folkman J., Haudenschild C.C., Zetter B.R. 1979. Long—tefm
culture of capillary endothelial cells. Proc. Nate. acad.
Sci. USA 76:5217.

5. Gross J.L., Moscatelli D., and Rifkin D.B. 1983. Increase

R

activity in response to angiogenic stimuli in vitro. Proc.
Natl. Sci. USA 80:2623-2627.

6. Kalebic T., Garbisa S., and Liotta L>»a. 1983. Basement
membrane collagen: degradation by migrating endothelial
cells. Science 221: 281-283.
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Banda M.J., Dwyer K.S. and Beckmann a. 1985. Wound fluid
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capillary endothelial cells. J. Cell. Physiol. 29:183—-193.
Form D.M., Pratt B.M., and Madri J.a., 1986. Endothelial
cell proliferation during angiogenesis. Lab. Invest. 55: 521
—-530. .
Montesano R. and Orci L. 1985. Tumor—-promiting phorbol
esters induce angiogenesis in vitro. Cell. 42: 469-477.

Furcht L.T. 1986. Critical factors controlling angiogenesis:
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55: 505-509. .
Klagsbrum M. and D'amore P.a. 1991. Regulators of
angiogenesis. annu. Rev. Physiol. 53: 217-239.
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10931-10934.
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ERHBE-HMEIBEHRE RVPEZLIFHRAS»I - LHi
B Z BB AL B P B R hBR » AR BETL Y nitric oxide
- cyclic GMP #R&MmE AR PRFEN » KBt P » XML H =
B AANBE S B G RRAELE cyclic GMP # @ X ZBMHT 3 » &R M
TEZRWREEHBHELRRIEL0EIEKE £ 0.1nM B 104M K
BERE > TH M cyclic GMP XA » X methylene blue ( 1uM )
NG— monomethyl-L-arginine ( 1xM ) d-sphingosine ( 10uM ) #
MR > MTHEMRKEZEHBROGZE > Lot > KMAF R xanthine
oxidase T [LET= 35 i R 69 R JE o |

PRI LIERRD D EEHRBEIAAEE NS BEHE LK
cyclic GMP » T A8 3F 4~ # W nitric oxide®H & » 4 & 1 protein
kinase C * Fl B¥ » superoxide anion 693§ Ae < [ABf = & b8 # &
cyclic GMP ¥m o F E & b 3K 46 W14 > EAFE —F KT o

Mldgs : =B8R BHRGMP ALK FEMMC BARLET » 2 W
A K o
ABSTRACT

Trilinolein, a triacylglycerol with linoleic acid as the
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only type of fatty acid residue in all three esterified
positions of glycerol, was recently found to be an active
ingredient in Panax Notoginseng. It was reported to have an
antiplatelet effect mediated through stimulating nitric oxide
and cyclic GMP formation. In this study, the effect of
trilinolein on cyclic GMP formation in human polymorphonuclear
leukocytes was investigated.

Trilinolein at concentrations ranged from O0.InM to 10 « M
increased cyclic GMP formation after 10min incubation with
polymorphonuclear leukocytes. Pretreated with 1 # M methylene
blue, 1 u MNG—monomethy1—L—arginine or 10 # M d-sphingosine
attenuated the stimulatory effect of trilinolein on cyclic GMP
formation. Besides, we found that the stimulatory effect of
trilinolein on cyclic GMP was abolished by xanthine oxidase
which increased superoxide anion. We concluded that trilinolein
increased cyclic GMP in polymorphonuclear leukocytes paryly by
stimulating nitric oxide formation and partly by activating
protein kinase C, and an increase in superoxide anion abolished
the trilinolein—induced increase in cyclic GMP.

Key words: trilinolein, cyclic GMP, nitric oxide, protein kinase
C, superoxide anion, polymorphonuclear leukocytes.
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ZHHBRAE-MIZRE NS L e AL B S EBRARE
W RPEZLIFRRTI— B EIBRBLTHEAREE
MR ZEHEN  ARPBERA R PREER 0ERKEHER » S5
EAR LI M cyclic GMFARM » M EZ# M@ nitric oxide A AR HRIH
' ZRHBEANT IR SR RELI AL ARE  SLERTRE
HEZ BB T4 AR AR

PHMBO LR ORERY » 25 AUETHE » €M
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RFHERELE  REAERE > EMLARYEERNLERELE
B > $2 oo %%giﬁiﬁm HBEEBRREE o RHE B ERL
SRy BETHARERT FHEE LRI 6 o v

zﬁ}ﬁéﬁmﬁﬁ &4 nitric oxide ’ nitric oxide Tl&kcycllc
GMPR A 2. protein kinase AWM cyclic GMP A AH £ K E
R EE s AWMEIE o nitric oxide TR £ G o3I A bt
» B 2 MM A RKEAE L nitric oxide T FAEH R & H b F BF 2 A
» % thrombin ATHA R MREE » RAF L hRGEHRY -

Superoxide anion TH %W G hkEL » LB L HAx G ikl
BAVER LB et —Rapiltadh  EBAKREH T
B RABEGEET > AEREHY > nitric oxide #4F superoxide
anion EAXIMNA  mEMFEHIGRUAAB - LRROALARE
FH R BN ABREIGERE—H -

AR AT 69t » B = E B cyclic GMP ~ nitric oxide
FEMTE A RAEAYE AR F > AMEETH  REZEZHRT
A e % M G 3K E A cyclic GMP» AKX B R T H nitric oxide
% superoxide anion AAM » EAREIHEAMA AR B HBAEC
MLEGYE R o

M ¥ ik

Uﬁﬁﬁéﬁ&( X

Bk B RAE ) f o VA Histopaque ( Sigma’ USA ) MIAER R %
b X % 2 % & Histopague 1119 & Histopaque 1077 » & E & T »
T00xg #0304 4% » K E A Histopaque 1119 & Histopaque 1077 M 49
Fa R » WEHRBIFAPBST » AA250xg £ 4°C TH6a4 » AR E
ER 0 A AR AR B (0.2%) 0 BB EI0H A BRI AR 4
d3f o FHFEmNFHEAL].6% R BAKARF KR 0 A IAS0xgBE S 6558
B o %3] A 10nM#) HHEAIPBST » ¥4 trypan blue FFFRRIE 0
FEmb¥ o BEF8E5% 0 BB S AL a R BE0-95% * &K
% EAE5X10 cells/ml ° ‘ :
(HEZEHEBHAMA cyclic GMP B H I FH4 ¢
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mZ B IE o K SHEEAREITCIAKE FIRRI05 4 »
B Im =R B R B0 48 0 BIAKA R 10% trichloroacetic acid
NS4 mE R REABEREE2N48 > BE  4°C ~ 7000xg
T A 10548 o ﬁi%&ﬁﬁﬂ%*%#(&&ﬁﬁam’ﬁﬁﬁéﬁ
FA Fig A BHRAREIE  RARBEAEH —20°C +F > BRAcyclic GMP
AR F o

BITRZWHAYEITRE > MBS EHHAREZD NS wART
» RS ARG e AE R o MEIT xanthine oxidase % & TEE
SO LR TR EHBER > -ﬁ-/Jﬂ)\xanthlne oxidase °
EEHLHT

BHF A meantS.EM A7 Z BB ARBEEMGERL » % one
—way ANOVA #K&L+t > TR W& M ey £ R > B two—way ANOVA ##i=t
» & ANOVA A & & BF » H1AStudent-Newman—Keuls test X H F&
BE > f P<0.05 WBEAFHIT LHEL o

& R

== /&Jrﬁfiﬁ‘f cyclic GMP X # # :

A 0.1nM A= InM X =ZZdE > MBS HHEEGRKELE cyclic GMP
’%Zi‘i%)i}“iﬁ.w wESREE ( RE— ) - RIWHBRERE S E(
Eﬁ~ ) o HEMEHF cyclic GMP EMEE 7.02£0.12 fmol/5X
10° cells V/( 100 # MZ Sodium nitroprusside YEM 5448 » A3 in
cyclic GMP 8 & » B4 86 3450+250% - @k 0.1nM X = EhEg
A > FTRERK cyclic GMP 89& » Z3E414069 186.461£12.91%
(B ZIpH B 4ER -

A1 uMZ methylene blue * AL hE AR » LR B34 > 7
MARZ 2 B A cyclic GMP AAXZE ( RB= ) o R1uMZ L-
NMMA > EZ BB A A 0 SRR LB o 7 T AR S D k]
cyclic GMP B A XX JE ( LBEW ) o ¥A10uMZ d-sphingosine »* &
ZEhEB AR 0 BRI E > TR E BB A cyclic GMP &
2k ( RER ) - |
(=)Xanthine oxidase &4 :
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Xanthine oxidase T3 #4e superoxide anion X A% » TERERE
LT FLBT = 2 B A B cyclic GMP BAXRE ( Ak— )

t oW

qul,

WERBET ) ZRHBETE RS BHEREZ cyclic GMP A4 »
L # K nitric oxide synthase I #l & ( L-NMMA ) B T iE B
guanylate cyclase ##l & ( methylene blue ) #&M&4K = 35 i8R a94%
R&R > TH$ nitric oxide — cyclic GMP ®AEAaHM » EH KM LA
ZRHBAARE A PERR ABREGREZRFT S > {2 R H bR
b WA K ELE cyclic GMP 9% R L » = 2 B8 9 sodium
nitroprusside$j °
CEWHMOLRXRAGE N ARSI HELEERARAES
cyclic GMPRMB A X protein kinasefE AT A £ cyclic—GMP R FHE
o TRt HA L HZA LKKEIN AR @BIAHER > cyclic GMPTF
WERE—ERAE o :
BEMM AR SA nitric oxide—sensitive guanylate cyclase
» @ nitric oxide synthase AR TFHBETHAL Y » FHpstFHEFE
nitric oxide synthase B #F &My > ERRBEHT » L BRET
BH BB nitric oxide synthase > AFH® ¥ » £/ nitric oxide
synthase ### L- NMMA > THA& = Z kB dldcyclic GMPE & 83k
R BEFTEMBME nitric oxide synthaseHFAEH S ML G oIk P o
Protein kinase C ( PKC ) ZE—&EHAAGHIEEREERET
TRACE LEBARE S UG LRI BLERENOF > Ao K
HPKCAEAE T M guanylate cyclase AL » ARG TR » T4
BLAPKCHP# #  ( d-sphingosine ) AFATEIE > fEMK = 5 i 8RR M
cyclic GMPE A& R » Atk » KMBEZEHMB IR » TN pE
#PKC » PKC/3 & phosphoinositide AT# ¥4 diacylglycerol HiR7E
. ERMIABEGHRE T » ZEmie GERASRNERETREE AN
fesipp 45T RERI A £HF MM > 4 phosphoinositide X #EJA
PS5 8ET » ATVl » Z MM A2 8% $ phosphoinositide T #& >
MEIBWRGEHREZBRE WM > XAF] diacylglycerol HEH#EE
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PKC > EMAEME—F R o -

Superoxide anion =A%l guanylate cyclase X &M » A
nitric oxide X FHMGAFLLBEEAM » BERT » KMLEFHR
3 fm superoxide anion # xanthine oxidase A& [EET= 3k b 8 2 4F
Ao ABEGME > AMCRZ 2B THHPMATAEELGAITEA
mAk o dA s PMATRERMSAEAR cyclic GMP #MH & » BHZE
1T Z B AL A TRPMAPT A A R At » @ xanthine oxidase A4
Z B oy LT FLBT = AR Sk BR RIS cyclic GMP AR Eod o

ZEHBRARBET THHAREY R £B0RAREHRMI S
FOERE A EEHB LIRS SN T AEHME L
BTG B @ B0 NUAREAE B RS > FIBF » 3 dr = 200 88 T 51K
BRERRIFTROBOLERDENET > B Thf s oK~ of
EHRAHEAGERS ES B ALK » WY nitric oxide
— cyclic GMPEAEX A > FTRMAMBZ MBI CAGREER
AR B 69 R A AR — TS o »

AAEHRZ TALFALRE LG RK - A A G hREEAH
MK Bk g R - BAAA WA B leukotriene BAMBIR F ik o AR F
EHimpd) (B ~-FHF -FHF - A2 ) REABATT
TR RRDRE] > FZREFEMRHM BARIRZLEFRAL
trilinolein¥# & ¥ cyclic GMPAERAIH R o '

—106 —



N

cyclic GMP formation

( EME@H )
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s
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0 :(I 1 I i
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Time (min)

( BE— ) FES=m=mHmE 0.10M ( @ ) & 1nM ( W) RBESHEZE
MEREAE cyclic GMP AYIRFHI S FERNAR - ZEHBREE S 4% 0 MER SR
» HEA cyclic GMP HEIEIFIE 10 448 - & =Ea/HERHY DMSO
(O B cyclic GMP £ RKIRZE - = REEEIRIL mean =
S.EM £ |
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cyclic GMP formation

—t —i
A (o)
i )

[u—
(N
|

( fmol per 5x10 cells )
=

g

6
//

O TI 1 T ' T -
None 10 9 8 7

Trilinolein (-logM)

(B= ) AES=Td% (@ ) MHSHMEMRESE cyclic GMP
HER R - SEHMES O MRRIE 10 54 @ T8 =ik
4 DMSO LR SISIE » AXEBEIBE one-way ANOVA HEtZ
1% » Bl Student-Newman-Keuls test $XHEEPIHIFHZRIIRE > WL *

#wBR P <005 BRAME LER -
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cyclic GV’ formation

( fmol per 5x100 cells )

15 1
10 1
'5 -
O = T T ] 1 f
None 10 9 -8 7
Trilinolein (-log M)

( BI= ) AES 1 1 M methylene blue ( O ) IHE=ITEH% (@ ) 7

B AL A MIERE L cyclic GMP RIS RFEHAR - —ERmREE S %
IERZFERT * 1 £ M methylene blue £FE 3 538 - = REBRERE

* two-way ANOVA #fiztZ % » BLL Student-Newman-Keuls test }'jz{:{jﬁ[ﬂa

BRIEZERE L % =R IR P <005 BAFME LER
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cyclic GMP formation
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O f| [} ] i i
None 10 S 8 7

Trilinolein (-log M)

(BN ) XES 1u M L-NMMA ( O ) B{E=FEmEE ( @ ) F#Z
WAL EMEREZE cyclic GMP HIIRRE K FERA#RR - =R EE AL H IER
RRERT > 1 u M L-NMMA %P 1 /NG TUREEREURIE two-way
ANOVA #ist2 %% » BLL Student-Newman-Keuls test R ERE
HURRE - WDl % om0 3R P < 0.05 REAMEATLER -
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cyclic GMP formation

( fmol per 5x109 cells)

| 1 i I }

None 10 9 8 7
Trilinolein (-log M)

oy (BF ) &HES 10 £ M d-sphingosine ( O ) BE=EHE (O )
J HM S G EMERES cyclic GMP BIISE a4 - =IEMEEEE ST
EMERSCFERT © 10 £ M d-sphingosine &5 3 778 » =R EBREIBRE
two-way ANOVA %5+ % » Bl Student-Newman-Keuls test s danlzalie
gapR= g L J61 ok R R P <005 BEEHETLEER -
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( £— ) HEAELEHEEMIR (x—)H B4E cycic GMP J5H °
xanthine oxidase EE=rilEE A EM -

=nnER Xanthine oxidase Cyclic GMP (z-)
(fmol/5 X 10° cells)

None None 7.64 = 0.18
0.1nM None 12.08 =+ 0.59
0.1nM 5 4 Uml 422 =+ 0.64**
0.1nM 10 £ Ufml 5.17 + 0.36**
0.1nM 50 y U/ml 4.44 + 0.53**

( 35— ): SWZEMERGEEL 0.1nM =THHERRTEESE 3 708 > FHIIA
xanthine oxidase fEFH 10 3 - ,

(3= ): FEERELL mean = S.E.M. #74F one-way ANOVA
izt » L Student-Newman-Keuls test - s 52 4H B D14 — B
FRAUAEARELES » 3R P < 0.05 st LR - MLl * * TR n=3 -

( /& )

theg = £ MRS - ZERMER I FTLAREE IS % HIMERZ eyclic
GMP : OJREZR4-#EH nitric oxide TR S5 1E k. protein  kinase C -
[EIEF > superoxide anion Fie el REET = SR iHEEFHE cyclic GMP 18
0 - chEEER P MERTHES S B(R - EBE—FZHET -
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4% 3% : DOH 85-CM-032

YRk s K AT AL — B T — % b
Z 3B

I 4 B
B =L 5 kK&
¥ L&

AR EAEENBRBEATE THR-TALBERE L HE
S‘U*]ﬁ)ﬂﬂi’%ﬂ*?% bufalin 48 A £ B Sigma 23 o A &P L5 HmTH
B VA acetonitrile & C18 ¥ ¥i&#% Extract of Chan-Su (ECS) ° #
BAEBFRM—E »KE— > T EH (1) BHRERY (1w
g/kg) > (2) ¥8HK (1 rg/ke) (3) ABKMALE (5 IU/ke) » (4
) ABBAR FE B XY (5) ARBARE st B A (6) MBE (2
pg/kg) » (7) WEEmBEERERY > X (8) WEZ RS 24
EHARERE TR FRK 0.5 B %ﬁ'b"\ﬂiﬁz’”‘ﬁ’ KA B E
B AR R EARBFEEFBE - RTER » @AM LR ERBF
MIRERE - AEBBER > RAARE AR W ANEFL > REF
BE (0- 10 pg/ml) THEHEERYISBHME (10 ~10° M) & 0.5
mM IBMX # 34°C #FA— DK » L 65 % BEHEREFHLELE #
AAH AR Bl cAMP B - R ER AR AU KRR AR B F B B
BE - HMTRAETRE xR EILHKERDYR 0 X 10 nM H
FBEA STCHERAEINHE AR TRAKETERERZRARE A
BRI ERBFRRERE - PATRERHE > AALTFAZIH
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BRAERMEREAFIE ) KERBARRAE » SABERFER » ARH
L RBERBRBMNBERE c HFERAET > BRERHYLEL bufalin’
cinobufagin > & digoxin &M » Tl EBEMEAAERFHLELE 7
B CAMP R EE AR 0 BT E 2 A 0 BN R R
2o el A TARLEREEE  SREREARAI LR BR
HEBREIRBHYALKRERY I RERL  EARREIGE LAY
SRS B E o BEHKE bufalin TAMH AR EEMARE I AREREL
HPEAE T 2 R B AR o B IR B AR 2 RE o BB R T 40 4 AR
FHMBARERRRL AP BA » BERERY B A F LM TR
WES 2N 12HZ8HEER bufalin K cinobufagin FRAFAT
Boo HEMMEE Mfw | K Mxivh ) FEREELHHRALIHZER
B A L b AR o

Bl4EE ¢ BEER ~ BB ~ BRI - XHARESBEL - cAMP~ KA

ABSTRACT

The effects of the extract of Chan-Su (ECS) on the hypot-
halamus—pituitary— testes axis were studied. Chan-Su was extr-
acted by acetoﬁitrile via C18 cartridge. Male rats were cathet—
erized through the right Jjugular vein and then challenged with
(1) BCS (1 ug/keg) , (2) bufalin (1 xg/kg) , (3) human cho-
rionic gonadotropin (hCG, 5 IU/kg), (4) hCG + ECS, (5) hCG +
bufalin, (6) gonadotropin-releasing hormone (GnRH, 2 ug/ke) ,
(7) GnRH + ECS, (8) GnRH + bufalin. Blood samples (0.5 ml each)
were collected before and at intervals following the ingection.
The concentrations of luteinizing hormone (LH) in rat plasma
and that of testosterone in.ether—extracted plasma were measur—

ed by the radioimmunoassay (RIA). In the in vitro experiments,
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each testis was cut into 8 pieces and then incubated with ECS (
" 0- 10 # g/ml) or bufalin (10—11“10_5 M) and 0.5 mM 3-isobutyl-1-
methylxanthin (IBMX) at 34°C for 1 h. The media were collected
and measured for testosterone by RIA. The testicular tissues
were extracted by 659% ethanol. The concentration of cyclic
adenosine monophosphate (cAMP) was measured by RIA. The anteri—
or pituitary glands (APs) were bisected and incubated with or
without GnRH (10 nM) plus ECS at 37°C for 30 min. The media and
MBH were then extracted by HC1l before measuring the concentra—
tion of ‘GnRH by RIA. After analysis by HPLC, no activity of
bufalin, cinobufagih, or digoxin was found in the ECS. The
basal and hCG— stimulated 1levels of plasma testosterone were
decreased by ECS in male rats. The GnRH-stimulated rather than
basal levels of plasma LH were decreased by ECS. |
Administration of ECS in vitro inhibited thé production of
cAMP and testosterone in the testicular tissues, as well as the
basal and GnRH-stimulated release of LH from rat APs. The re-
lease of GnRH from rat MBH was increased by the administration
of ECS. Bufalin inhibited the basal and hCG-stimulated levels
of plasma testosterone, GnRH- stimulated level of plasma LH, as
well as the in vitro release of testosterone. These results
suggest that ECS may inhibit testosterone secretion by acting
directly at testis level via mechanisms involving the decrease
of cAMP production and by acting directly at AP level via inh- |
ibition of LH response to GnRH in male rats. We also suggest
that the inhibitory effects of the bufalin and non-bufalin
components in the Chan-Su on the producton and secretion of
| testosterone should be cared during the treatment of Chinese

medicine containing Chan—Su.
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Key words: Chan—Su, bufalin, testosterone, LH, GnRH, cAMP, rats

U\\\'

il

¥ 8 ( Chan-Su) A& & ¥ B %% Bufo bufo gargarizansB/H #M& X
CEREHEHAA (1, 2) LEPE TR HERMI— BE > TAX
I 38 A0 48 B B 0 AR A Bk P skt @ B 0 Aebufalin, cinobufagin ¥
& cinobufotalin®¥ o A KIET 3B bufalin ™ A FH ¥ # Na/K—ATPase
¥H o FRE > H BT RE  HaF By FHaR (3- 6) °

B 4 cinobufagin 7% & & 7 #| Na/K—ATPase 2z &R (7, 8) » mA ;f”

cinobufagin A4 2 fE adigitoxin® bk » 12 EE &84 (9) - ALEXR
B R AEYEBR M bufalin & cinobufagin® B A B M £ F E604FMH - &
% 147 #1Na/K-ATPase 2. & 71 # £ M #ouabain (10) °

BARERFTERERERACATIERCHR Y SURESE » 24
WEr Al B AN+ o2 c YHRRBEEES TRAL
wEE 35 AHAREERRRAELAYE (11) »2RA 2 FRHETE
ZF5F wfBEMABREETER (12) - BRFTETAUARERA=DF
El&R (DHT) A7 2RI &4 (13) » 2EAHAFIR » 47 7 Lk
JE(14) ~#BRETGCEYEFEMAIER 24FH -

AHBE e A3 BR ¥ bufalin > 3 Macetonitrile & C18 % BUSE Bk o #E

bufalin? c1nobufag1n&%i&ﬁ7§‘4§r AT B B B T B E S BR 7N

%&%ﬁﬁﬂi%%i’:‘%ﬂﬂé\ﬁiiiﬁé » AL FAZERBET T R AP
A |

S
| VBEA S EN D < R R 0 o1
W A ST PEE o ATAF EmiFAmA (15) ¥k 20

FyemRRA 300 SIFHPLCRM TE » AHH M EL > # 4°C #E 1
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CNBE > BBk EEs (30,000Xg) 204048 0 B FIREY 0 BRI AR
P AR ALK » AW R A0EA 2 F BT REM  BHBHES (
10,000Xg) 2054 » B L ki@ #Sep-Pak C FBREAR - CISEREA
VA 5 B TFEEN BAE 5 T EHET KRR BFSHRIT
5 o EEOKEY 4 EFRE C FERE - AREHEESE 0.5 B
c#L 4 EFF 60 % acetonitrile WK ER » ARER > KAED
75°C o BRATALEHEFRKEBREFZEAANS 1| TALREBKRELA -
SR KB B € £ BECS (Extract of Chan—Su) °

ECSEMHEHE » 20 pl1 AZEEAER M4 (HPLC) 247 ° %
HPLC #7 & & 424 M 0.46 X 25 cm Inersil 10 ODSEAE R UV 220 um
AR M EH © $& (mobile phase) %20 %-90 % CH,CON/HO (P14 0.
1 % HPO,) » RREENE | EF - TRERET - #EERY (BCS
)+ ﬂxﬁ‘é‘ﬁ%ﬁ*ﬁbufalin& 'cinobufagini‘i%#i (B—) °

AEERATA ¥ B Mbufalinfh B 8 £ B Signas 8] °

2. EFENY)
B Sprague—DawleyFE £ 88 F300-350 L X BH K A#F AHA TR 2241
Co BRI4DF (6-208F ) LEBE P » SRAKRAHRR o

S IEER Z B R I BRAE E EEEE o il 2 SUFE

M RA A BHRM—KE (16°17) 220 IE#E > GHRETEAN
BB ERY (17 pg/ml/kg) » %84 (1 wg/ml/kg) » ABMEARE (5
1U/ml/kg ) » %8R E R e ARMAR 2 RA% » REHRE o AKBAR
A RAREAFEHZ0O 15230260 120 240 » 480 » &1440 min°
EHA0.5 T MEMEMEABAITEERE K > A 10000Xg
Hoo—aa > 2 lihdt s AHMRRERBEFRFRE (17) -

L IERRZEY) R REA T T R R (BRI RU FE
Bar o wa R AFNEANSEBRERY (1 rg/ml/kg) > YEBERHE (
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1 wg/ml/kg) » WBHE (2 ug/ml/kg) * EHRERYRMEFIRE
WAREREEAMBEEZRSRK D EAFIERL > 15> 302607 120° &
180048 dn > B B i > UARM 2B EA B FHIRERE -

b UEERZEEY) R IRERF S EI IS E R R cAMP BEHRES R XUE

M RAEAEE > B EAL > ¥ WARSK  BEAS 10 MR HHE
0.003 % bacitracin?® & 0.05 % Hepes % Locke &ER#A3MCTEA
9044 (17) » B—RAMNE—REFHLEER 2 EARAREARI
%E~5 % A o  BEAIK > FARFELEHRERY (0-10 pg/
ml) HHEEHE (10 ~10° M) BA— - BALRE > REAEKE
» A RBE > RAEA20°C B KRS SRR M B SR o

B 3RSt BR L B B YEBRH H cAMPYE AR 2 AU 0 BUR R AR sk
2 & M 4 0.5 mM 3-isobutyl-l-methylxanthine ( IBMX > — #&
phosphodiesteraseZ P #l #l ) LB HARAITCHEA 1 DB > B a8
v e 2 B 65 % EHAZEBER > # 2000Xg TE#SLS 948
s M EFRARBEHEALE  BARBEAIEMHER (0.05 M
acetafe buffer with 0.01 % sodium azide * pH 6.2) R AE o # AL
B %98 B AR BICAMPHEE © B ALowry A AR BARERY T EEH
mE (18)

6 B ZE B IR E B (E R R RS BN &

MR EERERE  REMTRAER TR TARLETEMEL - A
B TRAMEDFREEE (0 X 10 nM) AEEEFHRERY (0-10 xg/m
) 37°C T—H3EA 30 24 H—BAMANER M TRATE A
s ARG MBBE > BARIKRERRAEA20°C » H BB AMS
S ERBFRIRERE o |

B R TREHERERY (0°0.01°0.1° K 1 pg/ml) £ 37
C —HEA 30 24 —ERARAAN—AFETHRE - BALERE
A 20 u1 SN BEAEBIZ A > Bl 20 u]l 5N AT o AEK
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Bl 0.1 N BEER (19) » BARBRAKRERYFUEEIIREMA
HA S E KRB (19) o

Tﬂ%ﬂ%ﬁﬁﬂﬁ%

BB EARTEARAIAEHANATBEI B LRAL RAER
m(w)oﬁﬁag%&%;zw‘M&ﬂ&?&@(i%%&%%4i,
% (n=6) % 4.7 % (n =10) °

BAREBREZREA M%l@ll@lé&fﬂil‘mﬁ)'rﬂ%@k‘iﬂ'ifa‘ﬂiwﬂ (
19) -
BARRBEEZAERNARTATELI MM LR AGERA (19)

T HEBERYZ AP EEBRAULBEBERHLRMBIRHE CV-
27 Bk @l (20) o

8. #RsT ot

A HEEE AT T RERT - RRAEFTIHRE > iﬂﬁ%‘ ’
Bl BT K 3 R R B BT R AT Fa‘iii‘izﬁﬁ%}i o o 75 T BT
o BAFLEK - Al ""ﬁ%ﬂ%?ﬁ?‘szCSAﬂﬁ (21) °

s R

| YEEF AN AR R IR EERRE 25

W R AR N — B SBBRERY (1 pe/kg) K 30 4 oRF
BaEEERE TR 2EAE 4 PR ERME 1% Hreg BLW F o 4:1423
kg tE (A=) °

o AR MR E A — B A SRR E (hCG 2 5 IU/kg) % 30 4k miE
TEMEENBLER R 24 PEHEMTRLIRE - Bl B 24 AR &
REFREBME 30 4 aEERFBERLEW 2E 2 DR
LREH ARG EAAREREAD (B=) -
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'2%&%%&%@@%%@%%@2%%

WA R AR B — 498 (bufalin) % 30 £ 240 448 0
R EFEAFBREEH TR £ 180 4% &K (B=) o E4% 8
RFEPE S B R Bt 4E o v

FlEF AR RAGHREL A S R (2AZHE
30060 & 120 2 4EEBAFREABRAEERAGMKR L (BZ)

[e}

3 IRER B R I SR R R R o e

WA R AFRIE T M B SERERY (lug/kg) » EXAPELER
WREBE (Bw) o

Ik EH —RMBEE (2ug/ke) 1508 K A TIiEER b THILE
TAERRE MEHL TR FEEHEIINE - BRERHEE o B0
EHBBEERERERYE S0 E A ERRERELE » X B 4E
AHRHELEH B15 ~ 18054 R EHAMELZRBHRERYZ MR
R TBREFREARARAEEILAHELE (BW) o

R R R R R R

BIRER B RHRBE TR T RREAEI AL 224
FhRAEREFABEZIRE (BR) -

VeBk E UM E R B AR EAME CANP SR 2 AR
HYEBRZEBY 0.01 ~ 10 ug/ml > HTHEAKEE A EH L0 B(E
H 10 ug/ml IBEHERpEABEESE (BS) o

R ERYHA TR AP ZA5RAELEWH L - 1
FYEREBYB EI M THE L8 CAMP AR IR (BN) o

6 IR R S E T B D RENEE AMP SEZWIE
B 100 M 2 YRR T AR B4 b A2 2 4 E B 2 A Ak
BABBARERMHE (BE) >R 100 MIBHRFRTHH 90 %
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EH cAMP 24K (B/A) o

TIBEA AV SRR E SRR Dl R |
Ao A MR G E 0 SEER BT B R B AR T R A
EamiRizon (BAL) -

8 IRER R BV IR PR TR MR SER DWW WIE

BRI SERER Y TAE g AT R TAREEEELI 28 (B+
v EF) o EHEE 0.1 R 1 pe/ml TEREXFEZL  EXYEN
BEAFEATARLZAE (BT TH)

d %

Aot BB RYEFFbufalin™T A EBFRAA B AFALAEH cAMP
ZEBRARFRBRIARETs: o RS THH Rl RFHEEL
ZRJE o mBREBY » 98 bufalin & cinobufagin Z4& » T¥A (1
) W EREAARE TR (2) WHEFERAFAREREIRE > (3
) R EHL AMP AR (4) HIABREIHEEZIRE > (5)
M TREFREEE o |

| FH I L S ER R 2 — 89 bufalin & cinobufagin &£ A 3
M # Na/K-ATPase w ¥ #l e B E MG A o A acetonitrilei®
IC18% A 2 7 ik s AL ¥ BR X B4y » &% bufalin & cinobufagin
R BB AWKIETE®E bufalin ° cinobufagin WA &
digoxin &R - ”

AAREBETRERBET » BRERY LT AW #E L F EALZ
A A FEMHRREZ M RETANHKRIREREEEL 2
HIE - EABRBERERNBETHERERYTRAALBMEAAF LA
I H cAMP ZARMIpH F BB AR 0 IR B A A A RS T AR
WE > WHERREOABEAR THRENEBELORE -
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Bk o> BERERMAA AR EERER I, Z2VHARERRA
s —LHEBRFERME AP ARA M AL — AW FEFALN
REZRIE - ALK EEBTRETARERYE AP AR
BEHEF-R A 2R F R A RBA AR AT RBE E-
RFEHE o Bk » M bkl 2 R » 3Bk B o b 35 3 LA A% 48 4 4
FEMZ AR REFEHMAERKRERI AR > T8 P4S0CITH E A
¥ (22) - HHf R SR A 3 I HIPAS0CLTE B M 4 ] ¥ B B SR,
EHER M IARRATRIEE o |

HMBHRERDEME TRAERREEI S0 AMAIEHRE
BERBEREMFTZA—R - EHPUTRERE T - HKERY T R &7
HEMREIAABRRBEEISBHE > REFHTR ¥ Bk Z B
MBETIH FRREHANBFEIRE AT YEFRREIA#HS N
BRABR > T EOASLKRERDMBE TR TAL>LEREE (B+)
BT 2K o | |

ABF R R 87 B8 Ebufalin® T EBERAAFALLLE > BT
CHEBH AP AR T E B A RISk 0 HORSLECSHEAR L o YEER
BRTHH EFRREHREEIRE » ELEAKECSE LM H I
g7 o |

EAUE s KA RERE T > T4 %8N bufalin’ cinobufagin
s BEMEEARZIBHRERY T AAEERAAERFAL > & cAMP
BRERRZAR LTHABEFRAAKTRAE R THRIHEEL
Z R WHERE B A K o B bufalindt B3R 4R AL A A

[e]

i R
—  Ka5m

YRR FI& T bufalin & cinobufagin X SMEG3R 4 B A 49 # ¥
HARARREFREAIR AARBALES O (1) BEERAAFEHL
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MBS AP XARARFEMHAMREIRE > (2) HEERAAMT

BRI E BB EZ RE -

“ &

BT EAHEFA AP SRR FE BEEERIG8HRE o

5;#

(IR HE TR | » Txibh ) B EXRELBEHRRADSAWHZR

BR o~ ih 2 AR o

(DFREHE - (KFIFEHTLA—DHBIIT BETATOTHER

IR 4 BA) o

(A M ABRERRNT S F LRI RETH AR LEE R

Bhmte i F XET  AIBRILEIRATHELEESHEIZA
s ABEZARA ot al B BAZENIPF LG EETS o F
e R IR X “

%2 SURK
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2 O ECS (1 pg/kg, n=8)
A hCG (5 IU/kg, n=8)
A hCG + ECS (n=8)
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Testosterone Release
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£ %% : DOH 85-CM-033

E T VAN T XS $F LoV

ik

Mutagenicity Study of Chinese herbal
drugs Hanfangchi Radix and Aristolochiae
Fructus

3

B & ®R
Bl s 7 A K&
L4 &2

EAMAEBAPEEFCRBEREI VKRB RY > AWTIRIHER
SHREERIAIELELAXPELAKEEN - CoBEFOREEFE
LR CHERER RERSRARELRLERANLEARRE
 AE THHALAFAA BRI AR O HAL LT AAAMIARE
M KA EALMAELI VRO EREANAETLAER A DHEER
Rk  HHEATRHEFITPEFREIEB TR HRAEM I AW
Bl MEESRFAE AR o LCREBCRERAZANER
%8 (aristolochic acid) A—AERELE » HILKBRE LA ZHER
A0 M7 ik (HPLC) #0474 Bk B 4 K3 3R 4 2 i B BRI E B s EE =
HFE A THRELLRAEBEEMIBREFEEATHRIAE - 2
TREFPFTRPHEITBAZILBEMBETINEPEFTQQERART
G HEAARGO)ATERESQCERALERS)  ERMEHMIK
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BRWE L EHEEMEENR > BREFATFIHEGEHER - 9 F
 ERRLBRESEFARHBERSBRASFIMNA  ERETHELBEDE
ARG

BALk s AMFERETEFPEB AL RS AAHEEES » T
LA R R LA E SR o

WMAaEw : MEGMFE > FE > BT Hask Hakm

ABSTRACT

In the previous study, it was found that the water extracts
of Chinese herbal drugs Hanfangchi Radix and Aristolochiae
Fructus had mutagenic activities in Salmonella/microsome (Ames)
test and in vivo micronucleus test in mice. Hanfangchi Radix
comes from the dry root of Aristolochia heterophylla Hemsl. or
Stephania tetrandra S. Moore, while Aristolochiae Fructus comes
from the dry ripe fruit of Aristolochia debilis Sieb. et Zucc.
and Aristolochia contorta Bge. In order to evaluate whether
Hanfangchi Radix or Aristolochiae Fructus from different plants
had similar mutagenic activities, the water extracts from these
plant materials, purchased from Taipei and Taichung Chinese
drug stores, were tested and compared with the established Ames
test and in vivo micronucleus test in mice. It has been
reported that aristolochic acid, one constituent of Hanfang;hi
Radix or Aristolochiae Fructus, is a direct mutagen. To
understand the role of aristolochic acid in the mutagenicity of
these plant materials, the chemical constituents of the water
extracts from these plant materials were separated and the

content of aristolochic acid was determined with HPLC. Five
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Chinese drug materials purchased from Taipei and Taichung
Chinese drug stores were identified as Fangchi Radix (2 from
Aristolochia fangchi Wu and 1 from Stephania tetrandra S. Moore
) and Aristochiae Fructus (2 from Aristolochia contorta Bge.).
The results from above—mentioned mutagenicity testing showed
that the water extracts from these 5 drug materials had various
mutagenic effects. By comparing the mutagenic effects according
to the content of aristolochic acid and the mutagenic effect of
aristolochic acid itself, it indicated that aristolochic acid
only provided partial explanation. In summary, this study
demonstrated that Chinesevdrug Fangchi Radix and Aristochiae
Fructus had mutagenic potential, which might related to

aristolochic acid and other mutagen in its constitution.

Key Words: Mutagenicity Testing ’ Chinese herbal drugs 3 Fangchi

Radix; Aristolochiae Fructus; Aristolochic Acid

V.58

a0

ﬂ\\\t

— & B84 B (Aristolochia spp.) LMW EM A A GG T EHE L
KEMEBEEY o FHERFE (1) KEEHABELL (KF H#603) - £7%
(#1837) ~ MK (#1917) ~ 2 F R (H1071) ~ BT (#1984) ~ FAF (
#2496) ~ dRE (#3250) ~ #IRIT (#4056) ~ B KFE (# 4508) ~ B#
# (#5351) REmwF (#5354) MARRHATH G TFPEREAFE
g (2) PIMEME&ER T (EL 288 B) B H%4 (EX 415 &)
i e ECERRAEHMHEFLHT (XL E2¥EH T Aristolochia
heterophylla Hemsl.) H# % @ (Stephania tetrandra S. Moore) X
HER (2) PR RBEUEIGIAEFCHEDH T T - KT
(Cocculus trilobus (Thunb.) DC.) R B R & H MMM E W T (
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Aristolochia fangchi Wu) ~ 2 E &AL (M EFHT)MNEK (1) £
G R ME > BRI AIIE » KB FRM G B PETE > K
MMR G BAEEE . FRER (2) BESE B LA E LS (
Aristolochia debilis Sieb. et Zucc.) (2) & bt B % & (
Aristolochia contorta Bge.) MI#ERBREET (1) LA A & FN
oo BT 0 L AETE s EEE BT I b hFBERE (2)

RAREARMBER S T EALIRR  ATLEHE (N TE
ANtwEE) G TFPERBPELE | F—HEFRSFAR 400
AEhgEd (0)#Fin 150 A PEMRANE  HHEZBRRERISFHEAL
y BREVH 27T RYBOEETCRBASI KRG EAREER
# (3-8) c AR BAEYT (152 mg/plate ¥A L) ZHHEsHL (138

mg/plate YA L) AW PIH @ K %A X (Salmonella/microsome (Ames

) test) FUARNPIEAE TA 100 AAR KGN RAEHIEHR
DNA 4 A& #3X (in vitro unscheduled DNA synthesis (UDS) assay)
FREREERT (5-20 mg/ml) BB LSS (2.5-10 mg/ml) T HA
DNA (5) o {27+ 7& 88 s A 44~ B3 (in vivo micronucleus test in
mice) PHREH T (10.5 g/kg) R HH% (9.6 g/kg) BEEHE
ICR & 48 Wk » AEEFIFU TG ISR RE  BTRY
CERHREHEARTEN (6)°

W EG I MM ARRAETH ARG LHRRER > 1R
RHFORELRNELLNLERRRET  EANATEY EAF @
BHAAATRAARIEGORE LS IAAKBRYEITFTEAAMIKR
GH o TAAFRARELI PO E REBXERF] A D HEA
BRE HHERTREFTPEFREIEG TR H AL EH IR
R’ BR G MIAE B A AP o :

ChaE iy R ERLEHEHH LS (aristolochic acid) (9-11)
o HERAMZ AMETROEREFAGEEE (50-200 mg/ml) ~ WEH
Kl AME (> 200 mg/ml) (12) ~ #IERE (1'3‘) ~ R kR
A (14) BREBRZ AR uwoxmg%Aﬂﬁ%%%ﬁﬁﬁﬁE&ﬂ
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W p A 2R (16) o AWM B RARZ MR EBURMTFA — 2R E(
17-19) ° Robisch FA(17)% 9 LA B E# I FIHTAI00 AR X — B4
RGH > MHTAOSH AR BEM o MERAKMATARET LKL
SRR LR (5)FEM -

Ak E LG ERABNE (HPLC) T o#Ern TR KRS
AR BD A LR HREERIEE » BorE e R G RR
RTRESDBRAEVORELSIBERFIHEIAL -

ML T %k

L. #RIZERT -

BOELTRAEPTPETIENEEIFETSMA  BEARAKRAE
FAER T RAABCOD 4 MIRAE > SR BMREK o 28
2K Whatman 1 BHEABREE 0CRRBEHELN 500 EHKAR
s FEARE E IR A BN A RAKRY o  REEIAKRBRYAEE
2 DMSO B EARAKEARZIBHEMAB RGP -

1. BRZRWIEA -
AR ATESZ VP E L RER K] (Anes test) AEHDAD

MA= B 3Kk nﬁfbﬂ(ﬁ M E R (3-5)°
A. Ames test

Ames test BlZEMdi4T: A 2 nlEEEARL (45°C) FRFiw
A0.1 ml # @4 &, 0.1 ml Salmonella typhimurium TA 98 & TA
100 BAEEF R, AFEEMmA 0.5 ml microsomal S9 mix, PEES L
MR SRR IEALTFRE, A 3TCHEAS FREALNE KRBT
his i R (hls revertant) @ % o TA 98 Bz ARTEHE 2
05 (X4S9) & 37-59 (4S9); @ TA 100 B 112-145 (F&S9)A
136-206 (4S9) o & # A Ak a%]iﬁ)\%é?@%ﬁik L AREERE
G AL, HRAEURSAAHIRLRT 1M 4 R 4L TAORIE
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2—aminof luorene(2 S9)¥#picrolonic acid( A4 S9); 7 TA 100
2 M 2-aminof luorene( 4 S9)$4-nitorquinoline-N— oxide (F4 $9)
B. EH A DRk

ER DRI EFRAK LT, B 3-5 €2 ICR A
af (2025 L) B— ﬁﬁﬁw-&—&#ﬁg%ﬁ@%~%ﬁ%%ﬁ\
—GHEHRE s —EAFTRAAEIPERTM c FHRERBEMLENA
cyclophosphamide © # & BRI AK R EW R IEHE » & 48 154
HRBER  BREFHAR T o FRY 9K FEARBA L B8R
BERX 5 5%, May-Grunwald ¥ Giemsa—staining /%2 % &, 3% %
° VA 1000 BEMERE > BETRDYERESEZVBAE 500 8
polychromatic erythrocytes (PCE) TRELFHZ AL DB (
micronuclei) RFH LB o THREIE LT HE L Student's t test
‘k one way ANOVA #3ta#7 o '

YRR EXEE

REBEMMBWIEME, ARV EZ DISO R KBEAKDF
BB M 2 FTRIBR o 7 Ames test PIASLEE IR F A KA 1% A %ﬁx%
Bb 2t SOUMAMIWHAEL WP ERZREE RS RRAE
1R PG F 3 R, o

Fe 5RO R A= B R Pk o) |84t 2 R AKEE(0.5 g/ml )&
10 g ERMEMELT 0.1 ml LATETARAXMNE, BUARBRARILE,
PAEF MR R TIRRAEF o

III. HPLC %R

B %48 (Aristolochic acid, Extfasyﬁthese, F 69730 GENAY)
A acetonitrile M &R &R F KKk & & (Ultrasonic Cleaner,
Bransonic) %k 4% 10 % 4% » X 0.22 mm 4 # # B & (Millex-GVI3,
Millipore)@#& > A HPLC A& LT o MEZFWRMAEA 5 EHE
(0.5-10 mg)&ﬁﬁﬁ(?&%—f“@ﬁﬂﬁ_ff‘\ﬁiﬁ 4’%7}(#&&#&]%7]&&%@6*“
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%100 me/B A E /ml 2 ¥ HEAMBREART UKD BRE 10 - 4E1R
2215 ml microtube * VAEESH (Biofuge 15, Heraeus Spatech)#
s Z448(10,000 rpm) I EF R 0 B E0.22 pMZ A HBE R BER
B0 pl(AEAITAL ng/RAEEE)EANIPLCA KL © BT HERE
g 2 S BT 0 P B ARWIRR(100 mg/ml)$EHELAH#(100 mg/ml
YEWERA R 20 ul(REAITANRLE ] mg$E B A4 R] mg)EA
UPLCA % » MEFAAE HPLC BT ARAERLABRIERLTA NMH
¥ ha o

2 X

AR wEILT SR T REITHAIEMBELERFT S 2F
A 3EPRET s AELERS  SEFHRS  BEMER
1E&hme -~ 22 P KB TR AR (Aristolochia fangchi Y.C. Wu
ex L.D. Chow)# £ 1# + m 3 2 FEKH T & # W T (Stephania
tetradra S. Moore)fIELiRiR o 4 EILE RS 5.%F 54 R ELE
%4 (Aristolochia contorta Bge VHOSLIE R BRTE © REFEET
ST A K R R R A T ()R GRS () BRERK
EABRY o AERBMEMEL o

ﬁ#ﬁ‘3‘&2*a‘ﬁﬁ’é:i:&ﬂi#‘hif’zfiﬁﬂ%i*ﬂbk#ﬂ%%iﬁ%éﬁ/ﬁ%Hﬁifi
o (MHRE) SRR wAs 3ETERHTIMRERS
Tl A B b A2 AR R AR o 15 B KR BT LB T (E
Vi Ak (%) iE HPLC w1y A MBIRA RF X HPLC B (E—
SEL) o AR 254 oM RAT o LELHT(E—) > 28 ¥ KHL(
Bo)REHT(£) (Bx)Z WPLC B#FFai 2838+ RE T
A=)l £ K - 4 ELHEMA(BHE)R 5.& ¢ HH4(ERL) HPLC
Bk A £ > B AL EFHEESSARS BN - BHAK(E)R
opLC Bit4e 20 SR BRI AN AR BEMEET KK A 20 o
%A R kAR A ELE RS M -
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B4z PLC BEE1LERGT 22FABT S 32FEGT
ML o A2 HPLC A HEH T HASHIFEEME (
retention time) & 24.63%£0.03 4 (EN) > fﬁtb#?#%ﬁﬂ‘ﬁﬂ%%ﬁ’%
BMUAERE RSB BE L E ) BEERFHRABTHLZEM KR
MZERBBREE  REEMIBRERLE  REFBEERTEHA
BB EE A HERL(B)IEESBLERS LRAESET
BHfss s M3 EP RGO KMBHABEIMESTRERL -

AW TVA Ames Test BB EFEMIER - ABAIAET » £
TAOSH FA7 2 B F KRBT (+S9 #£ -S9) ~ 4 &b H M (+89)R5. & F
B g (+S9 B -SO)VHE RGN » L U5 2 d HESEARE Mt
SO BATEREEERGmE o ETAIOOBBET 2 2P A TL(+S9 £ -~
SO)~ 4 ZHEEL(-SHELEFHAEL(-SOAKEEMR » LTS5
b HEAER LR 2% SO AATERREMEMNE K o #ARIKIA
T > % TA9S S TAI00 B3 kK s LELB LRI ETER LA KR
$i o B HAE(0.01 ng/plate) H TAIS MAKEEM - 2% TAL00
BB AHEEMN s B4 SO BATLHELERABEXE - KAHHE(
0.03 mg/plate) BRABMH TAI00 BFA B EEM » A2 A AR DA
F#%(0.01 mg/plate) > THEZAETIHLLHRTHE TAI00 BAMHA
BEAEA o

ICR & ARG MR Z4 15 8 B # Y cyclophosphamide (5-50 mg/
kg )8 NEF R4k > RAEEABTMER (BEHHE 3 h) BEZARRE
#% o0 ¥h 10004 B B A K A P E U & 500 18 polychromatic
erythrocytes (PCE), BRI A A ABEM(X L) ° KA BB
ZHEEBE(5 g/ke) BEHBERZARTRFGFPERBRY - &R
A BHT o HVEAHE 2 g/kg R 5 g/ke THAEH M-I HH
s AP 2B R RGO ELEERLE I ERMA EH (2 g/kg BB 5
g/kg) K o

i
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PHEA AR FEMRAA TR ARSI ATF MY
AR MAHAZRANTERBRUEF AR REESFXTR » R
RoBRVPEIBEAETH > WwiTHRBFLEZMNGRZ [ 3 ROB o %
B B8 QAABGEFETREFwAREMIBEE LT E
MEUHTABREARE O EREREM 2 TEREFIKS S KEN
SEF o ETHR RIS RS ANTEILEFRFEIMEAL
Te Ve ERFEIHEFTRAARIEM ARH wET > mELERK
R ERBRRILR REAMAINI—EBRA—FEH LR
AR R AR R A A4 AMBYWAESTHRRERIAAGANRALEALN
s BT A b B e sk it b 2 PR MERMBR AR RTAZTRTE
A BEEMZEH > AREELTEEFT AR PETRFELKE
ARAE BRI 5 AR A A RIMA c BEHERT S0 E BB T(
1EhBT)REYHAIRAGC(2E2F AT )G E HRLAENR
WO ERE mEPBAIEGC(3EFEYT )AL E B TAEY
WO AR c R LR M I MBE A LA F A REYE P ERFE
KD o  PERBERGIGLEGOAMDB T - KETRE
C BAFNEMERC S REBRA(EPHOREEHT)MR (1)

A 2Kt E R KT RAARA P EFTRIAMALRES » ATA
A RAKIMENEFE - LEZBEM I KWBEHE HPLC 2 ML
» B 1 EhBOR2EFREE 2 IPLC BEEFRMMEI £ 4R
e 2 ERBIER - WERRBMBITIHERYL > PRAFMEME
ARt m A RRAED LSRR RABELER - B9 #
3EFEGT (BB )ABKREERARSE SR AL HES
By o (20) c BAAMNAAIEGC(H)REREMEE > CRAKE £
bR —F#4T AL EPLC BEE 1L &L T EFEMM o FTAT R
Fl %41 o

AR B RS (#£)Z HPLC B4 E b KRS KA ALAT
ASRES o w2 HPLC BEXLRLEFHESARG - B LR
TR E P T E RS (PP AERERAED BT HEL)  BEEMHR
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TR & E RS ILE RANBERERARRET - 12d HPLC X AKE
Hrkk o BRENT N BHEES(H)HE4. 2 HASHHAELTHR
— b HT AR CHERBEIE s AHSIREFLE L 2HREEK
5.8 b B A K A LN THRALELERSTEARA &
RHEEm R R EPTE - |

CHAVEERWRIEE-~ZEALEE A TR AARF R
RERZHEIAEHYAREM T EH] > ARAUAKMRHIEERT
o SRTHI AL SRS IEHER DNA A AR(IDS)BIRER AR LEL T (H
)(5-20 mg/ml)% B %4 (#£)(2.5-10 mg/ml) & #HE DNA (5) o AHF A
3Kk B 7 B 3K G A ER (10-6-10-5 M) » 12 Rk AR Atk L g AR
DNA (BB AT ) o HARTEAAEA DS BB AR L
B2 kAR R A B Rk 0 REH KL ©

AATHF AR ER O(#)(152 # 303 mg/plate) AW IR EHRE
Kb TRV EAE TA 100 AABKEEMH 125 S9 A& T RIERK
% (5)edwbit > BHE(H)THELELFIALBRE T » ATAX
AR L EE SHMZHE(23.9 mg/plate) TAER » Bi&9 &
ek AMAARB X2 EFRHT » BlAMME E(21.8 ng/
plate) FHA TAIS ~TAI00 H¥AHEGEH - B HALBEEX2ET
ABEAEHEERZ ZRAL > ab L ERARET R HASBK
&2 R Bl TAI0 B THRERMEDE (B 4.34 mg/
plate » 2.614# B4 vs. 10 mg/plate ’ 482 HRMHA %K) : 24
TAOS MBI Ao » BEEABYE TAoS HAREEM - WERBT2E
AR AR LB R o |

S AT R AR E A (#£)(138 mg/plate RAE) AWPIHEILRE
Bl b TR PIEAE TA 100 AAKEEN » #24 TAR HEAFTHA
B I ms2Rg  EREAKFEER(S) AR ER L ELKAS
# 25.4 mg/platedt TAL00 AR KGR 5 w5, &7 HAKNL 6.4 mg/
plate # TA9S & TALOOMMAHREAEM » EAZAETAE TAR &
EAWEIMS AL o MMM > B REBSFRMEAERE > A
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BEERbBRELELER zﬁ;"?“ﬂ"ﬁfﬂq’iéxzﬁi’ﬁ W BRE > M4 D,
FZPRAAIBREN ABETHRE - 2225 2T HE4412.9 mg/
plate(BP 2 0.284 mg % 4 ® /plate) T » £ TAL00 ®W A4 F LK
EHA > M TAOS MRBTFERIH TR  SHBREFRSE
&AL ECR A o

AT B Fe A R D B ifi-ﬂdw&4’é§i%ééﬁﬁﬁz(d%)(1o 5 g/kg)21[%
B (£)(0.6 g/kg)MAEEHE IR MR 48 DK > AREIEHT
G RAE S BREB O (E)RE RS () KEE.(E)  #
AAREATRTBREGT(E)E 1 g/kg Bl ETEPRE N bo A=
ZHAE S REES ()R 5 g/kg BETHABEIMNA  BAEER
B ()RR (B)EHKREN o st AR A A F 44
#E2 g/kgH 5 g/ke THHEHE I ERE  BTRARTT
DB P EGCARALE RS T EERAHATRREN B K
oo B B AN Y J R B AT A R BRI o

e [ ATE ) At %Efﬂ{i’\ﬂﬁiﬁiﬂﬁw Ay EM e R KGR
Bl R S EE > R R ﬁﬁﬂ&ﬁﬁ?zﬁm’Wﬁ%
%m%ﬁzﬁﬁ%ﬁﬁﬁfﬁﬁﬁ~%ﬁ%u2w)?ﬁ.wm:ﬁ
HABRERHRSEBRIABT TR FM(21) 2 1982 F » Mms%kﬁ%%f
FhEE KRR —EBEA (19) > M Schmeiser KR EHF M =&AL
B2 MRGERBORAE R G BB -DNASEE Y T R A M (22,23) ° &
M = BA PR TP EE %L'}% %32 (Chinese herbs nephropathy) J
ZRABHAE T ST HRAB-DNALEY > mREEHRARREELE
R R R E X AR R A R A DNA RE M EHER
RN BB Rm S THM(24) Ak wieHR4RIZNEET
h—%2% » AETEBAAZ IR SH HREBI L

o
BB ke gt ¥ BT A 2 R AR ’iﬂb/\% (25) &, 1soqu1n011ne
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AW (26)BEAMREES mOBELS WA EIERAMY LEIMEN Y
m@ﬁﬁﬁﬂﬁﬁ”“ﬁ@ﬂ HA Morimoto FA(28)R KM Yin &
ACHTEREXETHELAHRRES > AANELERIFEHNFL
RTBTFREFELARREHED (3-8) AN EHATEGLRER
SERENATETERPELARRERS o RUALHFELRA P
FRERFGRIEEEAIMB I P LETRERE | » HBRBEEFZH
FLHKRBETEGTIEH KA AT CHAZ HRAM T EHK
BB (24)  AWAM PRI EROREABRLENZHAE > ARG E
70 LRI TR B ar At 2 RIF N, SRR 8 & H 3045 7 A8 K 32
BEARRERI PEMNETESRAELRA o

L B ER o PERBE WEPEH > F4 5 1979

2 ATEIMAE o PERB T EMLE > £k 10850

3. Liao, J.F., Chang, S.C., and Chen, C.F. Mutagenicity testing
of the crude extracts of 30 Chinese drugs. J. Chin. Med. 3:
73-85, 1992.

4 BAEAR < FEFRERNIAL - FTHGHES T RBEER > 10
% = > 296-316 B » 1993 °

5. BER - #%ﬁw“&¢M<ﬂmﬂnm%ﬁ% FAREEA o ITEIR
MAZ T RESHR > H+—8 > £ =M > 530-564 E’19940

6. BAER M~ RAH - PEERUERAIMNZ(Z) o PHEFR
H+—H > F=M>193-212 B » 1996 °
T BAER  PEHREBEN AT (W) S5 F=FHEH TES

FA o FTEH o B0 223-246 H 5 1996

8 BEMR - PEBEKEUMAIANZ (V) FFZ+HEM - P HES
o Frwh o BM o 37-65 H > 1996 °

9 Ho, M.S., Li, X.L., Lo, J.Q., and Liu, J.C. Studiés on che-
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10.

11.

12.

13.
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F— WHITEEEEAC BT

E 2]

1. 242 ErGT (Aristolochia fangchi Y.C. Wu ex L. D.
Chow)HYEZIRAR '

2. BHADHT B85 (Aristolochia fangchi Y.C. Wu ex L. D.
Chow)HYEZERIR

3. ZFHEAC OB (Stephania tetradra S. Moore)RYEZERIR

4. ZILETER JLESa84(Aristolochia contorta Bge. )E’Jé’z‘,}sﬁﬁz

HEHE
5. ZH BT

JEE ¢4 (Aristolochia contorta Bge. )B’Jé");"k}iz

ARE

£ FEUKHERYI RR

= 0 R OO
%z 13.38
2. BEATHT, 13.31
3.%'43?%5755 26.84
4. 2L 5..69
5. B 16.61

x R (%) = CKMEMEE / FEMESR) x 100
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R= - FEIEEHREE

= ] Effes (ng/g)

1.ZLHT | 0.047£0.001

2. FhAHE | 0.199+0.033

3. ZhENT 0

4 LB 1.242+0.002

5. Eh BTk 0.022+0.006
WIHE () | 0.22440.004
B (8) 2.119+0.04

| EREIRLTEEAREREE (n=3) TN
%0 PEREOTIERGERIELHE

Revertants/Pla;ce
TA9S TAL100
Bl

(mg/Plate) +S9 -S89 . +5§ -89
B85 48458 2441 164+17 122+8

1. ZIBAE 23.9 90 24 220 113
2. ZhAHE 21.8 384% 88% 356% 319%

3. EHEC 6.7 55 28 143 147
4. ZALEEH 25.4 103% 24 317 311%
12.7 65 45 270 210 -

6.4 62 42 186 147
5. ZhETaes 25.9 1192% - 35843% 219 33003%
12.9 1420% 470% 236 658%
6.4 1026% 289% 296 393%
EgushEs 0.01 84 40 826% 588%
0.03 47 27 353% 328%

8 WA TZHRIE Z FEHEHRERZETFOR - WA E 2 FHE
=R '

¥ FREREEERRREHEM

¥ FREENNS —160 —

N i



KA -~ hEOKEHRYE/ M CHHRRECRE

WY Bl= n  MECE  MECHIRE (8)

#IRE 15 0.33+0.16  0.07+0.03
Cyclophosphamide 5mg/kg 9 0.67+0.29 0.13+0.16
10 mg/kg 9 1.11%0.20%x 0.2240.04%x
25 mg/kg 9 1.0040.24x  0.20+0.05%
50 mg/kg 6 1.1740.31x  0.23+0.06%
1. ZJEfE 1 g/kg 9 0.56+0.24  0.11+0.05

g/kg 9 0.4410.24  0.0810.05
5 g/kg 9 1.56+0.34%x 0.31+0.07%x

2. ZEHALAS 1 g/kg 9 0.5640.18  0.1110.04
2 g/kg 9 1.89+0.45%x (.3840.09%x
5 g/kg 9 0.33+0.16 0.2040.07

3. BrhiEps T 1 g/kg 9 1.0040.24%  0.2040.05%
g/kg 9 0.89+0.20%  0.18+0.04%
5 g/kg 9 1.56+0.34%x 0.31+0.07*x

4. 2L/ 1 g/kg 9 0.56£0.24 0.1140.05
2 g/kg 9 .2240.32%  0.2440.06%

5 g/kg 9 0.4410.24  0.09:0.05

—

5. Bh B 1 g/kg 9 0.78+0.22  0.16+0.04
9 g/kg 9 1.2240.32%  0.2440.07%
5 g/kg 9 2.1140.42%% 0.42+0.08%x

EHT () 1 g/kg 9 1.11+0.26%  0.22+0.05%
2 g/kg 9 1.33+0.29%x 0.27+0.06%x
5 g/kg 9 1.1140.26%  0.2240.05%

EEHS (B) 1 g/kg 9 0.78+0.22  0.160.04
g/kg 9 0.89+0.26  0.18+0.05
5 g/kg 9 1.00+0.28%  0.2040.05%

8. = 3-5 £ IR NEEERIRENEBEERAIELR (B8 3 A BAEE
500 {8 polychromatic erythrocytes (PCE) HHIRZ/IMZAZEKE - BEREY
@l 0 FEST FHEAREREERT

% p < 0.05, %x p < 0.01, ZE#H vs. BERAE
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% %% + DOH85-034

AT E A %')'Tﬂf@/\&ﬂ'ﬁ. A B EF
fa R bR A e ) T AR

Evaluation of the Chinese medicine on
the fractrue healing and on the metabo-
lism of tne osteoblast cell line.

AHEAEEFNPEBELEGARE  AEREAAFTHF@EOR
A MRPEFHGEALS AR o EREEEAESARETF
kR R BB T TRERERETRMEMANE > A AW -
ko BB KK A BREAE RARRE Fal s RARHEE B
1 AR E T (10(-10)mg/ml ) 75 A £ /%iﬁﬂ*témﬂ@ifwwﬂiéﬁ}u‘%
HUERBERAYAARNKREARA  EALMKEEEZNEE
B ¥ 7 £ e vATE A Bk FE AL H A0 AR A, o

ABSTRACT

The project is designed to evaluate the traditional Chinese
medicine on the metabolism of the osteoblasts. Seven herb drugs,
includingM B A5 » A K4 » 3% = - KB > KK > ALAF > B were
screened in the in vitro osteoblast culture system to evaluate
the possibility of stimulation effects on the cultured osteob—
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last cell lines. According to our preliminary daatas, the B
# has the greatest stimulating effects on the ostoblasts at
concentration as- low as 10 (-10) g/ml. Hopping that the in
vitro osteoblast culture system is useful .in screening the
Chinese herb drugs. Clinical trial and Chinese herb on animal
fracture healing will be further evaluated.

By
F]l

.U\\\z ’

»%ﬁzhﬁﬁiﬁﬁ%’timﬁx BRI S A T3 e
AR GEHARGELTEHEEHA > WEFS FH YR $#%
FIR BB mp ARG TREFAE TR BAE TP EEME T A
P AR B B R B A T L o

g SR Bk REIBRERCARTSEWGES - £
$ﬁ%w#ﬁm,&w%m %%m%#ﬂﬂ%%Aiﬁﬁ ﬂ%é
HETE o BHBLBRIRER  HARELZIME  —RRBEFTH
M6t 7 MR £ & B W REEH TR hBRE @&%ﬁ’ﬂM%
ffbgE s AR B 2 4AB M E P ERFRALIERER o FITBTE
am*@&’/ﬁ&ﬁ%m,#éﬁﬁwﬂwMﬂﬁé%A &%’EW

BSHEMAAL  MAENFE - BERHE—RPEAFROFH= %(1) e
BRGEGRE BAPEFHE-MABEFG H A (hemorrhage ,
hematoma) * fibrinZ & EMK (edema) B £ ; “l’ BB R = 7 5
ﬁ)T A osteoik callusBwoven bone®9 ¥ mAa g ;s M ¥ & rﬁ-gﬁ—;g -ﬂﬂ A

7589 callushy A #bone remodeling*ﬂfﬂﬂ.ﬁ%ﬁﬁVl‘kﬁ("@/\a\ A
4:.@%”‘“]’7%‘ FSERO I BREFRTHRBTRANHZGEE -

FPEEGAGRT AT REEI0 > A FEIBEAR > BEER
B EEHRALEZE R R B ABRESE > CFS
HETRERFF @B R LREF@P I 4 » oInsulin-like growth
factor I and II |, platelet derived growth factor, transform
growth factor beta®(2-6) fEE %R F %A L FaEA » m K BAER
FAER » Hee P @AM AEEF XERE IR0 B L REL > MA@
m<¢%ﬁ BEmB ARk BRRETHES  RIBENAER

—163—



RENE AETATANTRGSTER o

P EAEBHEEESNRABRER TR > TREES BRI
B mImE, A ERAEEXRITRRFILLSE - WA ELBFT
BEREE BEIR ZREE > EFG HEAL FhERFTL
Tk s B ki B N E o HLE RE BEEFRATHE
SEME B P RPAE LG FREFF Fa B Eg o BE
NGB BEEERF AR TREMA NG N T8> BELE
ZeEmME (1,7,8,9) ° W BB &7 (Cartham us tino—
rins  linn) T s wRE 0 AR s R AR A 0 Bk o
HIER o NI BB RF 0 A B RGZE  LH R L
s A ES 0 KRB o BARAvRE o IR T HMA 0 E A
BTG EY » TRAEMERER - fBokd > B HF
s Aok diok R A AMLEYER > £ B RAKITRYG > A S ALK 0 K
JEAERAER c LAERF X oBB AR A HHMRFHER
B o kY > M AELRAMAER o FEH (Angelica
sinensis Diels) Mi& » sk F > NN » oS - T 1 TR B
s EAB AT kA o B KRR F - HF o SEALE 0 Akt
# o REFHESGHER (10,11) °

AEHRTHEATF@Pp > THR b BHEET EREAT T @
B ERBOTR TR N mEEATRECHTIE  BRM > RE
koo BB AR AR BAMEREE  c BUBNSEERETRADY
B %% ( in vitro and in vivo experiments) 35 A B A A RS
AK4 > B > BB KK i FRMEETEFALETEGR
BARAT REAFFEBRhIARARS - ZALR > ATEREE
&2 BATBATE R A o |

MRS 7 ik

AAGE@mBARE ARG P EREFT T @B A ROTIRRE - A
B dm PE MK B L35 KR ¢ CRL1547 » MNNG/HOS  cloneff5#aff & & 135 &
A s B8 (osteogenic sarcoma) &% X fmptk o B Al M Eagle's MEM
with non—essential amino acids and Earle's BSS 99% & A& o 7 1
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%3E£H37°C 0 5% =R ACHK 8935 A/ F > vAgem B A% 3 A& w3 & Fmon—
olayer * B ta fFEA 06 well-plate® £ FRRE FEARAREZX
% VAMTT testiR Bltampb 4 RFI o

## B % 025gmAm A1l 2 60% alcohol, 400 lambda X H B » Aw
Aculture media 3.6 ml start solution [10(-1)] *» F4&/F ¥Aculture
media#f #4410(-2), 10(-3), 10(-4), 10(-5), 10(-6), 10(=7), 10(-
8) alcohol M i& o shohdlethyl acetate, Hmethyl alcohol¥A—#
Wy 7 kB ATHERBEME > Bl MFethyl acetate methyl alcoholX A FE
BEEBE - ARE > WE R HE > AR A BRMELAREE
BRATFE o

AHEPERATEEREGLERTE  ERETRAREIFPEEZRY
(410(=3)ug /m12110(~12)ug/ml) > # e N ba 32 A ¥ > 3 AMIT
kitBlR e KB EM A L o

&
THREFBETERBEBER > BRE ER > GB > KK &
> B P R R ETFmb s EREE - BPEAEAERKEET (10(-

10)mg/ml) FAHRBEEmpEERBHZIR > tETERFF@B
A B R F T o
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FEIE = alcohol EEVRAERIT

concentration
control
10 (-1)
10 (-2)
10 (-3)
10(-4)
10(-5)
10 (-6)
10 -7)
10(-8)

"MTT OD reading
0.428 + 0.755
0.018 + 0.0061
0.0403 +0.014
0.3117 +0.1215
0.334 + 0.0733
0.377 + 0.0622
0.3613 +0.0631
0.3417 +0.0646
0.2997 + 0.0944

no effects on stimulating osteoblast growth

BBIS 2 ethyl acetate ZEENBIGERITT

concentration
. control
10 (-1)
10 (-2)
10 (-3)
10 (-4)
10 (-5)
10 (-6)
10 (-7)
10 (-8)
R EBRR AR

MTT OD reading
0.428 +0.0755
0.133 +0.0445
0.4263 + 0.043

0.386 +0.0282
0.406 +0.0414
0.4683 + 0.0589
0.4777 + 0.0122
0.408 +0.0632
0.4297 + 0.1018

FiBJE =2 methyl alcohol FEERBAERIAT

concentration
control
10 -1)
10 (-2)
10 (-3)
10 (-4)
10 (-5)
10 (-6)
10 (-7)
10(-8)

$REBRARIARR

MTT OD reading

0.428 +0.0755
0.0037 +0.0035
0.1167 + 0.0059
0.3547 +0.0386
0.3813 +0.0838
0.535 +0.1596
0.56 +0.085

0.5463 + 0.0456
0.441 +0.0092
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B[ & alcohol ZEINRERINT

concentration
control
10 (-1)
10 (-2)
10 (-3)
10(-4)
10(-5)
10 (-6)
10 (-7)
10(-8)

some effects on stimulating osteoblast growth [10(-4) and 10(-5)]

MTT OD reading
0.249 + 0.1115
0.005 + 0.0087
0.1587 +0.0586
0.2143 +0.0336
0.3293 +0.0656
0.3177 + 0.0465
0.268 +0.0571
0.298 +0.0608
0.296 + 0.0452

B 22 ethyl acetate ZEEVRERUT

concentration MTT OD reading
control 0.249 +0.1115
10 (-1) 0.0323 +0.0227
10 (-2) 0.2153 + 0.039%4
10 (-3) 0.3533 +0.0512
10 (-4) 0.365 +0.0056
10 (-5) 0.4113 + 0.1282
10 (-6) 0.4513 + 0.1217
10 (-7) 0.4453 +0.0777
10 (-8) 0.3763 + 0.0456
#10 (-3) B 10(-8) HRIMBR
B#A8 2 methyl alcohol ZEENRAE RUNT
concentration MTT OD reading
control 0.249 +0.1115
10(-1) 0.0007 +0.0012
10 (-2) 0.0773 +0.024
10 (-3) 0.3693 + 0.0962
10 (-4) 0.4443 +0.049
10 (-5) 0.4633 + 0.0299
10 (-6) 0501  +0.0537
10(-7) 0.4037 +0.0401
10 (-8) 0.3477 +0.0234
#£10 (-3) B 10(-8) BHRIEHIFR
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RuM=R 2 alcohol ZEANARASSRINT
concentration ~ MTT OD reading

control 0.5685 + 0.2487
10 (-1) 0.133 + 0.0159
10 (-2) 0.53 +0.0817
10 (-3) 0.6103 +0.0616
10(-4) 0.5303 + 0.0954
10(-5) 0.541 +0.0722
10 (-6) 0.6333 +0.132
10 -7) 0.652 +0.0832
10(-8) 0.581 + 0.0276

no effects on stimulating osteoblast growth

- HUMER 2 ethyl acetate BALRERIT
concentration MTT OD reading
control 0.5685 +0.2487
10 (-1) 0.0 +0.0
10 (-2) 0504 +0.1105
10 (-3) 0.7003 +0.1026
10 (-4) 0.706 + 0.0568
10 (-5) 0.7323 + 0.1653
10 (-6) 0.726 + 0.033
10 ¢-7) 0.7993 +0.181
10 (-8) 0.584 + 0.0098
10 (-3) 2 10¢-7) HRIBMBR
HI% R 22 methyl alcohol FEERERINT
concentration MTT OD reading
control 0.5685 +0.2487
10 (-1) 000 +0.0
10 (-2) 0.1547 +0.0095
10 (-3) 062 +0.034
10 (-4) 0.7183 +0.0485
10 (-5) 0.7277 +0.0457
10¢-6) 078  +0.0246°
10 (-7) 0.7367 +0.041
10 (-8) 0.771 +0.0686

TE10 (-3) Bl 10(-8) FHHIRMMR
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408 32 alcohol BEVAAERINT
MTT OD reading

06938 + 0.1002
0.0833 + 0.011
0.067 +0.0545
0.824 +0.0436
0.8627 + 0.0909
0.7707 + 0.0689
0.756 +0.0702
0.7613 +0.1033
0.6647 + 0.046

concentration
control
10 (-1)
10 (-2)
10 (-3)
10(-4)
10(-5)
10 (-6)
10 (-7)
10(-8)

some effects on stimulating osteoblast growth [10(-3) and 10(-4)]

BT 2 cthyl acetate ZEVREERIMNT

concentration MTT OD reading
control 0.6938 +0.1002
10 (-1) 0.0497 + 0.0055
10 (-2) 0.5177 +0.149
10 (-3) 0.8703 +0.1289
10 (-4) 0.831 +0.0322
10 (-5) 0.6733 + 0.0896
10 (-6) 0.7387 + 0.1042
10 (-7) 0.698 +0.0541
10 (-8) 0.623 + 0.521

10 (-3) B 10(-4) BRIBMBR

R 2 methyl alcohol ZEHGRERINT

concentration MTT OD reading
control 0.6938 +0.1002
10 (-1) 0.0823 + 0.006
10 (-2) 0.13  +0.0061
10 (-3) 0.777 +0.0575
10 (-4) 0.7487 + 0.0206
10 (-5) 0.662 +0.1422
10 (-6) 0.657 +0.0355
10 (-7) 0.6713 + 0.036

. 10(-8) 0.6 +0.0971

RRRABYR
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7R} 22 alcohol FEMNAASRIUNT
concentration ~ MTT OD reading

control 0.4316 + 0.1792
10 (-1) 0.111 +0.0364
10 (-2) 0.148 +0.0443
10 (-3) 0.3787 +0.126
10(-4) 0.3177 + 0.1103
10(-5) 0.339 +0.1187
10 (-6) 032 +0.0719
10 (-7) 0.324 +0.0322
10(-8) 0.234 + 0.0822

some effects on stimulating osteoblast growth [10(-4) and 10(-5)]

AR 72 ethyl acetate FEENRERUT

concentration MTT OD reading
control 0.4316 +0.1792
10 - 0.0557 + 0.0245
10 (-2) 0.2567 + 0.0372
10 (-3) 0.4627 + 0.0321
10 (-4) 0.355 +0.1192
10 (-5) 0.4877 + 0.0657
10 (-6) 0.4057 + 0.64
10 -7) 0.344- + 0.0436
10 (-8) 0.408 + 0.0937

RERHBR

AR 2 methyl alcohol EEVREERIIT

concentration MTT OD reading
control 0.4316 +0.1792
10 (-1) 0.0533 +0.0212
10 (-2) 0.0897 +0.0032
10 (-3) 0.365 +0.0359
10 (-4) 0.4987 + 0.0246
10 (-5) 0.4953 +0.1173
10 (-6) 0.455 +0.081
10 -7) 0422 +0.117
10 (-8) 0.613 +0.0135
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{2 alcohol EHVEERINT

concentration ~ MTT OD reading
control 0.5789 +0.1721
10 (-1) 0.0213 + 0.009
10 (-2) 0.3797 +0.0117
10 (-3) 0.5953 +0.0568
10(-4) 0.6283 + 0.0625
10(-5) 0.6093 + 0.0745
10 (-6) 06593 +0.1672
10 (-7) 0.6717 +0.804
10(-8) 0.5757 + 0.0692
RERRMYR
A2 ethyl acetate ZEENEASRANT
concentration MTT OD reading
control 0.5789 +0.1721
10 (-1) 0.0973 + 0.0045
10 (-2) 0.6097 + 0.0898
10 (-3) 0.657 +0.08
10 (-4) 0.65 +0.0981
10 (-5) 0.7397 + 0.0771
10 (-6) 0.7627 + 0.1294
10 (-7) 0.7303 +0.0825
10 (-8) 0.5203 + 0.0844
#E10 (-5) B 10(-7) BRIBKE
H {2 methyl alcohol ZXERREERIT
concentration MTT OD reading
control 0.5789 +0.1721 .
10 (-1) 0.034 +0.0078
10 (-2) 0.1817 + 0.0405
10 (-3) 0.65 +0.0974
10 (-4) 0.7374 + 02441
10 (-5) 0.8163 +0.1556
10 (-6) 0.5387  +0.1329
10 (-7) 0.5627 + 0.0455
10 (-8) 0.5963 +0.0131
FE10 (-4) B 10(-5) BRIFBR
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B 72 alcohol GRS RINT

concentration ~ MTT OD reading
control 0.3662 +0.1684
10 (-1) 0.158 + 0.0298
10 (-2) 0.058 +0.01
10 (-3) 0.7253 +0.3967
10(-4) 0.6773 + 0.1071
10(-5) 0.6637 + 0.0372
10 (-6) 0.5683 +0.0885
10 (-7) 0.666 +0.0948
10(-8) 0.6537 + 0.091
#£10 (-3) B 10(-8) FHRIAIR
B 2 ethyl acetate ZEENRESRINT
concentration MTT OD reading
control 0.3662 +0.1684
10 (-1) 0.1353 + 0.0235
10 (-2) 0.3657 + 0.0719
10 (-3) 0.7007 + 0.2076
10 (-4) 0.6017 + 0.0381
10 (-5) 0.8773 + 0.0239
10 (-6) - 0.6503 + .038
10 (-7) 0.7763 + 0.0405
10 (-8) 0.616 + 0.0235
#E10 (-3) B 10(-8) HRIRMR
B 548 =2 methyl alcohol ZEEVREERUT
concentration MTT OD reading
control 03662 +0.1684
10 (-1) 0.1143 + 00123
10 (-2) 0.247 +0.087
10 (-3) 0.5097 +0.2243
10 (-4) 0.4993 + 0.2436
10 (-5) 0.5293 +0.0419
10 (-6) 04273 +0.094
10 (-7) 0.61 +0.1604
10 (-8) 0.4997 +0.2464
#E10 (-3) B 10(-8) BRABR
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B A4 W% R B H A alcohol, K ethylacetate, & methyl
alcohol X B R H BBt T4 2 2 M A RO E o Gl » Ay
alcohol, #.e thylacetate,methyl alcohol % BUik % B & fm o, 1ol A 4% 53
R AERGHE - REMIE > KRB alcohol , fethylacetate, met— -
hyl alcohol B ik ¥t B Btafl, &) & K693 R o

THEMATEM AR ER > BB EIRH BBk
ARBEIRBAEROKXE WA CRE > TRLEEM QBB RMEAR

) BRBIE  MAEFGHERIAEITEEAURA > HEL > BB
HEH BRSO » BAB RS > %% > 'ﬁ’ﬁ%ﬁﬁﬁ g 7 2 2B A
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FE %% : DOHS5-CM-035

REELEE —RHK (Z5K) BE
ZZRIEE B zﬂﬂ:& e E T AR A
B AT 5,

AR T IR
BABER
EEF

R BRERME > LA~ B R b BASH
Ro B 6 M B~ BB~ BRekAp ~ SN RATIRG > RM &
RZRRERATL ~ FFAEAL T A BRI RE » A CBBTAET
BB ERE © (1) K&FA (Euphorbiaceae) 4 3= % # Mallotus
repandus (Willd.) Muell.-Arg. ¥ EH IR~ L2 BAHY ; (2) EH(
Leguminosae )% 4 ¥ #£ ABauhinia championii (Benth.) Benth. ¥ Fi
R R 5 (3)% £ (Rubiaceae) 4 6 # 49 ¥ Uncaria hirsuta Havie
land #* 49 69 3 3 B A% (4) & EH (Rubiaceae ) 449U, rhychophylla (
Mig.) Jacks. #4569 %38 H4E o

BTHGEALZETE “MBh” HBEEEM » 477 X FeCl2h
B RBY R K B EA 2 L% » 3 VAESR spin trappingd
WAEE BRI FRAFTRER c KRBT TELRE AWK
FRWHIEHBANRER A F RGN RANIAEAEFTELHE
R FEARKBRIFER » AU LEHRER TE AR A
WA RGERE RRIFE IR L LGB o

BHERFREFNFIRE » EXFRRAAKREH MY ESHE Mal-
lotus repandus (Willd.) Muell.-Arg. 8 “Méhik” KE & o Bi#E—
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FTRALABRS » EFTEFRIE S ERSIRANERRAE - F
BRERBETAENRG LM LB R 2 superoxide radical scavenger &M
R o B RARIEE T B BB R &% 2 K Bhydroxyl radicali®
Mo | |
WHNETHRAEEFTRATEZHEZC. lucidum, G. formosanum%
G. neo—japonicumZ HAITF &M I A AE M 2 B 1% » PEH 7 E 4T ACC14
FA M E M AFeCI29 B £ AT R K % s K 8 A1 B AESR-
spintrapping# M » WAL EREM BRAERIMIE - THRERH
w o TEZHMHEXG. lucidum, G. formosanum®G. neo—japonicum’® A&
A 2k A B B & ECCI4AT E B GOT ~ GPTRLDHME ARG » R EpHEH -
BEAR B EFEREW » L PG, formosanumBREZRFEWEH
R F R E S o

MlAEe : Mk AR HALKR M %k FE BX 5 ¥
ZRAER s A K ERA s BRAFH®RER -

ABSTRACT

"Thang—kau—tin", a folk medicine of Taiwan, has been used
as an insecticide, to stop itching and as remedy for - fever,
rheumatic arthritis, snake—bite, hepatitis and liver cirrhosis.
- It has been demonstrated that the origin of "Thang—kau—tin" on
Taiwan market is derived from the following species: (1) the
stem or the mixture of stem and root of Mallotus repandus (
Willd) Muell.-Arg. (2) the stem of Bauhinia championii (Benth.)
Benth. (3) the stem with hooks of Uncaria hirsuta Haviland and
(4) the stem with hooks of U. rhynchophylla (Miq.) Jacks.

To examine the pharmacological activities of these crude
drugs, the following experimental models were employed: FeCl2—
induced rat liver homogenate lipid peroxidation. Using ESR (
electron spin resonance) and spin trapping technique, the free
radical scavenger activity of these crude drugs were investig—
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ated. The results indicated that the different of "Thang— kau-—
tin" on Taiwan market showed anti-lipid peroxidation and free
radical scavenger activities. It has been reported that "Thang
—kau—tin" on Taiwan market also showed anti—inflammatory -and
hepatoprotective activities. These results provided the scien—
tific basis for the usefulness of "Thang—kau— tin" on Taiwan to
be used as anti—inflammatory and hepatoprotective agents. Th-
rough pharmacognostical and pharmacological studies, it was
suggested that M. repandus should be taken as the name of "
Thang-kau—-tin". |

Since M. repandus which has been reported to possess anti-
inflammatory and hepatoprotective activities, has the possibi—
lity of a scavenging effect on free radicals as one of the
mechanisms of action, we investigated the scavenging ability Qf
the~fractiona1 extracts from M. repandus by ESR (electron spin
resonance) spectrometry using 5,5-dimethyl-1-pyrroline-N— oxide
(DMPO) as a spin trap. The ethyl acetate fraction of M. rep—
andus” (stem) showed the greatest superoxide radical scavenger
activity and the n— hexane fraction of M. repandus (stem as
well as root) the greatest hydroxyl radical scavenger activity.

There are many kinds of "Reishi" were found in Taiwan mark-
et. In order to realize the relationship between hepatopro—
tective effect and antioxidant effect of three different kinds
of "Reishi" on Taiwan market, Ganoderma lucidum, G. formosanum
and G. neo—japonicum, the following experimental models were
employed: CCld—induced hepatotoxicity in rats, FeCl2-induced
rat liver homogenate lipid peroxidation and the active oxygen
scavenging activity were also investigated by using ESR-spin
trapping technique. The results indicated that the levels of
glutamic oxaloacetic transaminase (GOT) and lactic dehydroge—
nase (LDH) in the serum caused by .CCl4 were markedly decreased
by treatment of water extracts of these three kinds of "Reishi"”
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on Taiwan market. Furthermore, these three kinds of "Reishi"
also exhibited antioxidant effect in active oxygen scavenging
and 1lipid peroxidation inhibitory activity. G. formosanum
showed the greatest antihepatotoxic activity and the greatest
free radical scavenging activity.

Kcyword ¢ Thang—kau—-tin; Mallotus repandus; Bauhinia championii;
Uncaria hirsuta; U. rhychophylla; Ganoderma lucidum;
~G. formo—sanum; G. neo—japonicum; Hepatoprotective
effect; Anti—-lipid peroXidation; Free radical s—
cavcnger activity.

B
|

BoOeWAEE VMK HEZEREBERE

=
U\\\l

fZ2E WG L L F BMallotus repandus (Willd.) Muell.-Arg.
B4 ~ ¥ > H I KBauhinia championii (Benth.) Benth.Z Z X
69 7% » #9# Uncaria rhynchophylla (Migq.) Jacks. B & # 8 HU. hir-
suta HavilandX #4969 836 » K&/ Wik 440 - BAT Al A
HHEERBRRIEER > WREGHRRER D > £ carrageenan®R(C1 AT
B R IEREBA D » M A (Reactive oxygen species, ROS)#r ¥
FTEAE c ETHAEGETE WK R E - RFEHREZLRAA
EME A% 0 B ATBA (thiobarbituric acid) & BIAT & &4 “Hi49
M7 A H BAAIHAER > BEHRAET A LK (electron spin
resonance, ESR)Z'E F44 42 (spin-trapping) ¥ fif » A#HMAEE T E
4 WK H superoxide radical (0~ , 5.0H)Z hydroxyl rad-
ical (MB)XFEMEEY » AL RBUHTEZLE “MHKR” X K
PFiE e R sk » HE—F oM > A EBRARE S E AR o

B BEEATRKETERMRIARER > BRTH & KN
AR EF I F M. repandus L EBBRE L AHRLEH S B
BEBEMEBHN  —HERAIRA - REZFAER > FETM. repandus
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ZREBERFRFIVERNBE#EE - ETHAERBE » REEFRE » 1FF
HHEARBHAMY I F BT, repandus B “HHB” il - E—
P MBAILEB (M. repandus) ZBAMEN R 0 BE—F AH MIEE
F B E 9 #34 (fraction) » VAESRIL AT Bl L 4n A E M (superoxide
radical and hydroxyl radical scavenger activity)° A& FHE—F
THELIERD > BEHIERSINEE - RFAELRAAERA
#—HERE » AR LR T B A RS

—% GWAELE MBS R TR
#E

bS] =

BHTBAR B ERAEZFik » KM S BT EETELME MK
7 H/AR %UZﬂi(kéﬁﬁ%ﬁ@@&<%gkﬂ%ﬁg’i%%
BB XR T BETEETE R EELREAIER -

E—H1 #E - |
- 8K @ A AL R JE (1ipid peroxidation) R £ WM & AL E S (
oxidative stress)(l)—f“&iﬁ!] Al AHEYHATERG—BGERR -
BEHBERATRAER@BENRERL BEYFEN -  AHRGEFREALR
2HETEREY BRAYBRY A BBRAN ) AIBALEAET -
2% AABEEAE AR EAEE D kKo REZEZHRE L b2t
FBACH 6912 ) R F TR b, S0 % T 1 8 09 45 2 o ‘
CEELE SRR CBAWIFERER  FETH  carrageenan
%%%ziw&ﬁﬁmlﬁéﬁ<ﬁiﬁ@%ﬂﬁW%&wm¢%@
carrageenan$®CC14#7 & ﬁ( FEAE S .2 Y &S0 AR O A 14)
KBRS H M > UTBAR AR T ELE MR #4AR A A
REs s BAMENLTTENHAER  MENTHMBRTELE
Mk IIHAMAERAEH o

SEH BERMRESE

—179—



— G TE LA AR KIBeE

B E A M MK [ F % (M. repandus) X EFH -~ M
repandus Z &3 ~ H# A (B. championii) >~ ¥k (U. hirsuta)®
$7% (U. rhynchophylla)]%-2502 5 » A1 2 4K » 24K & A
1B REBE > bk TR =R AHZ kR HERE - ARIE
o HE BARFHO.2%~ 8.42%~ 12.8%~ 9.85%& 10.1%°
- FTRERREM

1.Thiobarbituric acid (TBA): Sigma

2.Sodium dodecyl sulphate (SDS): WaKo

3.1ron (II) chloride (FeCl2): b4t BT ¥

4 n—butanol: Merck

5.Tris-HCl: Sigma

6.Spectrophotometer: HITACHI U-2000
ZNERT*®

()% BT B35 K % (homogenate ) X B4

B At yistar K& R > 491800 4 F » BT RAT - MK E
% BB 0 425 mM Tris-HC1 (pH 7.2)X &#&10 cc A A ¥ K AR
A (20500% , 3948 ) B ARMHH k> 2 BAB~C> D E~F~G 744
A e

A% &normal control ~ B4 &FeCl2-treated control ~ C-G# A%
MEMm > LHERAEL~3~10 mg/ml °

(=)FeC1,3% B % ST HEAE K 8 A1 R

AE ¥ 87 & Yoden15) & Kimuyal6) F A Z 7 &k A 415 IE fa g, o
EEBF EFH AT AER :

A B C—G
Homogenate 0.1 ml 0.1 ml 0.1 ml
Tris-HCI 0.9 ml 0.8 ml 0.7 ml
FeCl, — 0.1 ml 0.1 ml
B Ay — — 0.1 ml
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!

#A.B.C.D.E.F.CREARANHY

l

#37°CTFincubation 2/DEF

l

A AR X E % Z Homogenate®d 3 m A T 7| &%
l

A B C—G H

Homogenate}] 0.5ml | 0.5ml | 0.5ml —
d.H,O | — — — 0.5 ml
l

A — H&#SDS 0.2 ml

!

A g

!

Z-MmATBA 1.5 m1&20% Acetic acid 1.5 ml

| .

BB g 0 A5 CKIE 1IN » KB 5k

! |

& Mmn—butanol 5 ml * AAp R4

| ,

#25°C > 1000¥ T » #315948

l .

Bn-butanol B #4532 nm T A RAEE -
@im%EWﬁ$iﬁﬁ%T:
Tabs — Dabs

‘ﬁg{bb\ | S IOO: - - X Oo
@AM T I H R( 1%)= —— = 100%

Tabbsrzl FeCl2-treated controlX RAEE
Babs: normal controlX & A&
Dabs: EMZBRXE
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i LA KA RMEWHTIRLHE » ¥ hblank » REA o

SS=A1 FEREETR .

TE LM M HAFCl2B R A G RFBEE T %  (homogenate
VEEBERBEEARELGWHEH £ —FF - #£F3, 10 mg/ml M.
repandus E 3K R 0 TE 10092 IR « AR ATHERAMEE
P9 H B K 18 R ACE P (87~98%) °

BEH (RH) WEZE K RMMRE H REMA (Reactive oxygen
species, ROS) RE™ (1) - wEEH (RE—R - ) Bk BEBBR

2 _
.0 RH
J&(R - >ROO - —ROOH+R *—>---) » EE(ZR + —>R-R, R°
ROO - —ROOR, 2R00 * —ROOR+0') X 4k KB & ok » 2 B A &

KOS HEE > M BeA R » AHB0°+, - O, - CC1 % free
radical L ROSAT 5] B (B 2) - A B HE T @ KK X (&
malondialdehyde, MDA, CHO—CHZ—CHO) » 1% 7T $Z TBA(thiobarbituric
acid)RJ& » LA T EMDAR & » AR BT = :

NOH -HO N

Y + 2 HO
X

H

_N__OH

CH-CH=CH

BEACHEE (Lipid peroxide)® L » — A& AR AR B ROSE F+ f 2%
HEARFREHOER > B ETEE > BdHE(free radical) » FH
. (ROS) & B A ARG K (1ipid perox1de)/f£ J\Ji}iﬁg&?’é‘fbﬁﬁ#’%/ﬁ%
t246e". AF AotR|EH L AERBEEMF X (rheumatoid
arthritis) & & MR ¥ » LBEIEE A fgﬁ\i@ﬁé’ﬁﬂa) > i A AL
H?géﬁh\ﬁzﬁﬁ’iﬁﬁ#?(lysosomal enzyme )H B e MR o £ X E B4
B > R EREF LA Hl 4 superoxide dismutase(SOD) R 41t
FE o ABARIER HEKIE  (edema) M BB XRAE - B TR RIS
EHE(ROS)RBAMKE K AR X BRI EHELALT .
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A RVATBARFE G ETE “REKR” Kb B HIEHBAAG Iy
®EH c GRET A 1, 3, 10 mg/ml¥9BRET > M. repandus (stem), M.

repandus (root), B.championii, U. hirsuta &U. rhynchophylla %

BrAEBRHRAMRS  ShERBLEAR K ERRFZR LA 2
PE S FETELSE SRR YRAXERARFER  BREZ2E38 LK
AALtER 2 IS AT o

— @ E o b A M AR AT 2 TBAME 0 B4 T RMDAVASM K R EH
B MG REEARBERBEGREEY » BEAERNFLFR
EHER RS o AL AE—F XE T A 3% 3k (electronspin
resonance, ESR)AR & TR B (spin—trapping) * RFFALERLTH
AHERA(BIERTR DI ABHRIREALES o
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Table 1. Inhibitory effect of "Thang-Kau-tin" on FeClz-induced lipid

peroxidation in a rat liver homogenate in vitro

Concentration
Drug % Inhibition
~ (mg/ml)

M 4 1 92
. repandus 3 105
(stem)

10 108
1 98

M. repandus
3 96

(root)

10 95
1 95
B. championii 3 95
10 89
1 93
U. hirsuta 3 94
10 92
1 92
U. rhynchophylia 3 96
10 87

The absorbance of reaction solution at 532 nm was measured and

compared

oy e Tabs - Dabs
% Inhibition = Tabs ~Babe X 100%

Tabs: FeClz-treated control 2R &%

Babs: normal control Z "B &4

Dabs: drug-treated group ZREA
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Figure 1. An outline mechanism o