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5x1075M ZFin U7 LS AT BRIEE LAHIEE AW, # 2/ —viH¥Io -7 % / — VA
BoRYYAX VAT LU= 57 0 —iCHL, BT HPLC I &k D EBESZ25E L E T AERE
BRI ES 2BEEE L. AIETRZD 5 b O 1 DBBOIVMIEBENEERZE 75/, v v
THZCEEHOPIC U, 77/ Vv ERBEEEFELEEZD C LRI TRELEHL, 752 aEE
DBESGRIEEENYYD 0.04% -7 LT, Yr—T77— 4 v & —EBEDEAR 0.16% ThHot. &
ho77/ Y vABELTHE, R=~NF, 3753 VD20 THREND D, EHICL-TERBRRIENR
20 WTNEHEBEL TSIV Y abr=TRYDSEBIIZIN L LD EDPROENMETSH - 72

1. & E

a3y v avea Ry (Phytolacca americana) (3ib
KEEOEZFET, HRERY 2 v v FORMEBEE
ELUTHV» O, FikdH 2 0EEFERICONT
RBohFTHT DMREINTVIZY., —F, ZORAIC
DT, FRBEBETHINgYT=vEP)FARY
GE=ZVETHE 74 b5 v 3V FRDODTHERD
PDID, EICRZ YT =/ DN TRITY 2 e IR
TDNE YT = VEEMRSRIEIN, XTYT= U
BRI DD TORELTHLNTH SR8,

A0, bhbhbNBIvyavredTRKIORZYT=Y
FERERAR D A BEMICIC DWW TEME L7c & 2 A, I/
BENHZENSTED 5N, ULrd ADP BXUTSFF
VBICXZEEZOTNOIMHIT S &0 SR ENIIERE
MED SNI. T TCOERBIEROBEHRSICONT
B EfT - DTHET B,

2. EBMAE

(1) MEBXUEERE

Ay YL bR EEEOREEICHE, 2 4-D5x
107°5M ZHMLIY VA=A v—& R 7 — 7 IRIKEHS
R, 27°C, 110rpm TT7 H & & 1T REEEE T -
7o, ERICIERLIORBIU I HEOHEIRER V.
¥ Bl V=T —RAVE—ERETLDONTRE, IVY
TP TR DOEF C FVEEZRE U ERiEEs

W 40rpm, 26°C T BRIEEET -7

(2) MUNRESEEE R

HASBEY ¥ (H#, {kE 2.5~3.5kg) DOWHIR
HBENRENERD S 3.8% 7 = vBEF b Y 9L hHE
BEHE UTHEEE B 0 BN UK. 8 UK E 1545
fEOAEEL, FEBXOZMUVMEIM L &5 282 m
INREHER ZOZ /MR L &« 5 BXT 2eMm ADP,
20uM TIHFFVEEF MY LA, 10uM AT T A
/757 A23187T ZHNT, BIESTEHEOER
EEHIC X DRIE L. ¥ ¥ 7 VEEICEEHOIORD,
BB R 500 ppm THIZE L7z

(3) IM/MEEEREESOSE

A HEEB LU HRY 500ml =752 aTERLE
MR, A0, SHMBI Yy —7r—AVE—TH
BEUMREENENEE LY HRFHERD 25

BOAR —EMZ, Y ey ThrEYFAL UM

JERMBE M Lic. BoNicx 2/ — vk # £
J = VRER, KIKEELUA 5/ — vl E Lic. C
DAL ) =Rz F V=T, K, n=TE ) —
NEIRESMCAE Uictg, YU Aarvhsasa< by
57 4 —HE U7, (H{K; Silicagel 60 F 254, AHE ;
7n-BuOH : AcOEt: H2O 4:1:5 upper phase). &5
Niez7357vavid, ¥bic HPLC it K O HEZT»
7z. HPLC & HPLC pump 64 (KNAUER) B XU



CAPCELL PAK Cis (BE®RS) # 5 2%, 5%
AR ) —VTIRE XY Auo THRHE L.

(4) M/MUEEREYEORE

HPLC iz & b4 Ui iR £ EE 1, NMR
Kk DREEEFF-7. NMR {3 GX-400 (HAET) %
Ly 'H-NMR, 3C-NMR %H|E L7z

(5) 7F/ VVOEE

75/ vvid HPLC ik D EE%FT - 7. HPLC O
A& CAPCELL PAK Cis 4 5 & (&S,
4.6mm i.d.x250mm) (R ; 40°C, % E#H; 5%
MeOH, ¥ ;1ml/min) Z B, BHEE; 210 nm,
SEEAE; 10pl, &Lk CORBICBOTTTF/
YUK 19.9 Hicy v — SR E—7 EUTHEEEH,
BEBZIT 0~500 ug/ml OEFATHRALEAER (HHE
¥ 7=0.993) ZR L7z

3. ¥ =

9 HR 500ml =7 5 2 3 TIEL RO A 4
J =R, TFvz—Fv, K, n-T X —E]
EESCAHE L& T b, RZ VYT = VIIKEMCENY
Xhiz. TO3EHMCONWTT v S ET-7c&TH,
n-7 & J —VESC, b hicERSREY s/ (Fig.
1. —%, 4 BMEEEUCHROSEMNTE -/ iEk
BHLNT (F—2 ), DIBERICIIo HEEEL
oA RV .

DSNWCEEORED LN n-7 &/ —VESIZX S
Ky Y axrvhas s s aw b 57 o—icELicEC
%, Fig. 2 ®x 518 TLC #§%Rd 757 ¥ a v No.
1~No. 4 B SN, Tk, T=AT7TVFE FItk3HE
KEDEERSE LT R=VEEREATONS LHERlX
.

ZCT, BITSTVa v iCONTT vl ZfT-tck
%, No. 4 [CRNEMEDED Shi: (Fig, 1). No. 4
KONTE, BOE LML D HER L Z OEEEHEID
ol A, ADP, 753+ NV, ANV I LAA/ T 5
TIREBEELZNTNSET 5 LV HHRINIELE
kL7 (Table 1).

22T, XOHEE HPLC itk D 75 4 vav
No.4 (Plig, ¥V H#Fr V752 v a v No. 4 L3
5 OERES O E SR AT (Fig. 3). HPLC 0
Moz —7 SRR UERERE LI A -
7 A, BOAITEEMED Hh (Table 2), fioe—7
OFEM ADP i LTz 0~20%, 77+ FYBETR
0~17% QHEHETH - 7c. FEHESEDONICE—T A,
Bi=n#h H-NMR, BC-NMR (¢ & % &%
fFotelh, E—=7ARMIF b7 » v EHESIL
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Phytolacca "americana suspension cells, 9ds, 1600g fr wt
homogenized with MeOH
MeOH evapd. in vacuo
Hz0 added
Hz0 evapd. in vacuo
45.72¢g

extracted with ether

Hz0 layer
extracted with n-BuOH

ether layer
(ADP 1.3%)
(AA 0.8%)
(A23187 0%)

Hz0 layer n-BuOH layer 47.18¢g
(ADP 6.4%) (ADP 18.0%)
(AA 0%) (AA 0%)

(A23187 0%} (A23187 0%)
silicagel chromatography
eluent; BuOH: AcOEt:H20(4:1:5)

upper phase

r I I I
Nol 027g No.2 1.23g No.3 1.69g No.4 0.23g
(ADP 0%) (ADP 0%) (ADP 5.1%) (ADP 93.6%)
(AA 31%) (AA 46%) (AA 338%) (AA  33.6%)

(A23187 0.8%) (A23187 1.6%) (A23187 0%) (A23187 28.8%)

fractionated by HPLC

Fig. 1.

Fractionation of the inhibitors of plate-
let aggregation. The values in paren-
theses indicate the inducers of ag-
gregation and each fraction’s activity
(inhibition % at 500 ug/ml).

Spot § - e
| 1 |
Fraction NO. 1 2 3 4

Fig. 2. Thin layer chromatogram of each frac-
tion of silicagel column chromatogra-
phy. Condition : gel plate, silicagel 60
Fas4; developing solvent, 2-BuOH:
AcOEt: H:O (4:1:5) upper phase;
detection, conc. H2SO4 110°C/15 min.

(F—# %81, ¥72, ©—27 Bid 'H-NMR (in D:0) 6
3.86 (2 H, 5 —H), 4. 29 (1 H, 4/ —H), 4. 42 (1 H, 3’ —H),
4.80(1H, 2 —H), 6.07(1H, 1/—H), 8. 24(1H,8—H),
8.36(2H, 2—H)C—NMR (in D:0) §:62.6 (5'—C*)
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Table 1. The activity of fraction No. 4 separat-
ed by silicagel column chromatogra-
phy (%).

Inducer
Exp. No. app Sodium- . . A23187

Exp. 1 500 ug/ml  93.6 33.6 28.8

Exp. 2 500 ug/ml 527 93.3 —

Exp. 3 500 pg/ml  62.7 100. 0 _

Exp. 4 500 pg/ml 82.0 86.0 97.0

Exp. 5 500 pg/ml 100 = —

250 pg/ml 100 — —
50 ug/ml  95.1 100 Lo
25 pug/ml  90.2 — —
Exp. 6 500 ug/ml 86 - C—
250 pg/ml 76 — —
100 ug/ml 46 — —
50 pg/ml 33 - —
25 pug/ml 17 — —
A B
- =

A 210

Wy

0
Fig. 3.

Table 2.

486 12 16 20 2% 25 (min)
HPLC chromatogram of silicagel frac-
tion No. 4. Condition : column, CAP-
CELL PAK Cis (10mm i.d.X25cm) ;
mobile phase, 5% aqueous methanol
(pH not adjusted), 4.5 ml/min ; detec-
tion, UV 210 nm. Activities of peaks
A and B were shown in Table 2. By
'H- and 18C- NMR analyses, peaks A
and B were identified as tryptophan
and adenosine, respectively.

The activities of peak A and B
separated by HPLC (%).

Fraction

Inducer

ADP Sodium-arachidonic acd

PeakA
PeakB

100 20
100 60~T70

The pH of HPLC eluent was not adjusted.

71.4(3'—C), 74.5(2'—C), 86.6 (4'—C), 89.2 (1’—C),
119.6 (5—C), 141.58 (8—C), 149.4 (4—C), 153.5 (2—
C), 156.6 (6—C) ODBMKILBRART P W ERLT T/
vvEEEIhI. ¥—27 BizcoWTid UV BIER <
7 bV (Amax=258nm), HPLC T &k 2 EERERT 7
/v EEL =L, WINREEREEAOEHD KL
—HG R EMNLTF /) VY ERELE. TF/ YYD
a8 HPLC v—/miglhic ks &, v IA5vT7 5
7 ¥ a v No.8c 0.7Tmg/100g dry wt, ¥ U A V7
57 <3 v No. 4z 40mg/100g dry wt ZNEFNEE
N3O TERMEAMICIE 40. Tmg/100 g dry wt 4%
T3 EHfEEI .

—~F, E=7ARFERSLLTR IV v 77 %
EATOED, PIF 77 vRENEES -7 EE
BREBOOT (F—2EH) )7 +7 > Y DADE
BB OREITEI NI FCTE—7ACAENS
TEMR A E X ST § % 7o, HPLC oik:E
Belick D pH2TICHEHE LI 5% A 2 / —nitLick
A, YYVHAFNT 5 s ¥av No b iz Fig. 4 0k
S 2 —vERL, 757 Y5~ No. 4 & No.
9 [CEMMSA LT (Table 8). HPLC O/EEES
FUM/MNEBEE EEEOHB LD, 777 Ya v

A210

W

L8 12 6 20 2 28 32(min)
| ] [ [ 1 it |
FractionNo. 1 2345 6 78 9 10

Fig. 4.

HPLC chromatogram of silicagel frac-
tion No. 4, in acidic mobile phase.
Condition: column, CAPCELL PAK
Ci8(4. 6 mm 1. d.%x 25 cm) ; mobile phase,
5% aqueous methanol (pH 2.5), 1ml/
min ; detection, UV 210 nm. Activities
of each fractions by HPLC were shown
in Table 3.



Table 3. The activities of HPLC fractions (%).

Inducer
Fraction ~ADp Sodlum- = pp31g7
arachidonic acid
No. 1 11 4 —
No. 2 0 0 —
No. 3 0 0 —
No. 4 60 3 —
No. 5 11 4 —
No. 6 25 8 —
No. 7 0 0 —
No. 8 4 0 —
No. 9 98 - 93 83
No. 10 14 3 —_

HPLC eluent was adjusted to pH 2.5 with HCIL

No. 4 OFFEHRTF/ Y Vickdd 0 EHEIN S,
7523y No. 975/ v vPAo, UV Y
BRI BOEEEOVBELR LT3 C EMEEs .
COME OB RSN, EERBETHI2H L0
BARETHLIDICHEEET7S57vavELTEBS T
EBTLTHUL, BETLEBCRE > THR.

BNTBI Ve —77—2vA2—T9 ARERE LM
JEREEL, 77X aEElikoBa & Fkichl, &
B, BEET-7cEChATF/ vy EEBREOZE LN
REICREL -7 %2R0, ZOY—7%20RLIET
ABROIVIMREREREFEREZR UEEOR®RII T 7/ v
vEX—E LUk ¥, TF/VVEBRE—-/ER
Hizk 3 & 160mg/100g dry wt EHEEZINL7C.

4. = z

PE0k3ic, av¥yavedRyERMEL DN
INTMVMUEEREE IR, SBOTF/ VY IE
HELUTHEC EMBHLMICE - .

UL, BSERICE, T7F/ Y VE2EDIET =
VRIUZFTF FPNEERT I R—VRBIEET S
CEBFONTH DY, KERBEEEERPTC DX
SREEDT T/ VY BERIN TS LE—RICIIE
Zicd v, EE, hE TRikkBEEEERRS:O 7 5
) v vaEE LT Datura'®, Nicotiana'® {2\ TH
EXNTVSEY, 2hoR0TFhd 3.7x107g/g fr
wt, 2.4x1077g/gfr wt THY, 3y avzTHKID
#7 1/10~1/200 BTH 5. Lichi-> T, BARMICTEREE
SICEFRTOITT/ v ik, bEd EHBENICEE
LT doliftic, HiERETHIROKR T 74—+
kb AMP, ADP, ATP Y vEbsiEsET A &
&> TTRICERINTE b DD, PROETNH
THWBEEZ NS, UL, 2U¥abreTEIDT
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FIYVBRUTF= VR VAT FORBEHELT
HBE, FOEBERT7 I A EET Tlamol/g Ir wt,

Ty —8ET 3830 nmol/g fr wt TH Y, Datura (34.4
nmol/g fr wt)'¥’, Catharanthus(49.7nmol/g fr wt)'®,
Nicotiana (58. 4nmol/g fr wt)'? 75X DEEFEHIEP 5
4 & F (40.3nmol/g fr wt)¥, I A F (42. 2nmol/g fr
wt)®, A4 A F (69. 4 nmol/g fr wt)'¥ OIEFER & Hig
LT BV —RETZOFENED T EMHT
botc Fio, HERQ T F/ vy ERELUTRAE
(16~550 ppm, EEHIIC L D ELB)®, 735 (260
ppm)® T ONTOHERLONEZNCNL EHELT

C b, VYR T RYOERESNCETNET TV

V3K 3~100 1% (¥ & —EEIUE) R0 EWE
TH-Te.

ETAT, AEORERIPLRTF/ v v PAOERER
SOEAESRBRINTNS (Fig. 3). COE4SI UV
BIRETRE 18 2 18, RYPEBHETH 2icdic UV
BN ERE - lcEbBL o0, S OICHHNBRET
5. UL, BEOEBERICOWTCETASLE, 77/ &
Vi3 ADP T X ABEDOHEMNET Z0ITH LT, v
HHENT S5 v av No 4 (Tablel) BLU 752 v
a v No. 9 (Table 3) {Z ADP, 75 & F VEE, B
YAA A T TOOTNOERESE SHET BIEANS
o, TTF/ Y VvDEEEE—EUE . Likcd-T
CORMBAET T/ v ERES 24 TOYETH B
EEbh 3.

YV b eTRYERMEERE N, ERIC
Ble-» TEKRTHYE, CTREZBL I LickhiEBgies
(RALRFEER) W BRHBLE 7. 27, 77/
Yy ORBICEAUTRERBMYEZHD F U ERER
T (BHORRRFEEER) CORIEHBLET

X B
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Summary

Inhibitors of Platelet Aggregation in Phytolacca americana Suspension Cells

Yoko Gozu, Mineyuki YOKOYAMA, Kenji KITAMURA, Ryujiro NAMBA¥,
Seiichi YosHIDA* and Susumu SETO

Shzsezdo Basic Research Laboratories, Toxicological & Analytical Research Center*
1050 Nippa-cho, Kohoku-ku, Yokohama 223, Japan

Reseach was made on the existence of inhibitory substances of platelet aggregation in the methanol
extract of Phytolacca americana suspension cells cultivated in Linsmeier and Skoog medium con-

The

extracts were purified by way of silicagel column chromatography and HPLC. At least two inhibitory
substances were identified, one of which was adenosine which has been known to have a strong
anti-aggregation activity. The yields of adenosine differed depending on the culture methods to be
employed ; 0.04% of dry weight of the cells by a flask culture and 0.15% by a jar culture, re-
spectively. These values were much higher than those extracted from safflower or saffron reported
in the literatures.



