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Abstract

Thirteen milligrams of a platelet aggregation inhibitor were isolated from 50 g of Saffron
(stigma of Crocus sativus LINNE). The IC;, values of the active substance against platelet
aggregation induced by ADP and Collagen were 7.5 xg/ml and 0.82 xzg/ml, respectively. The
active substance was identified as “adenosine” by *C-NMR, 'H-NMR, IR, UV, HPLC, TLC,

et al. The contents of adenosine in saffron were determined by HPLC.

Key words saffron, Crocus sativus LINNE, platelet aggregation, adenosine.

&

i

HEEA T T 0%, 7 T > (Crocus sativus LINNE,
Iridaceae) DHFEEB L T EREETEL- LD
T, —ikiz, $EE - 8 - B BAYTRERSH
DEELE L THW LT B,

I, EEVT7 TR, BEHFEXECIBWTENLE
oI NTEY, BhitlcdLHv3 283 nTw»
5o 5 MAT MR BH B B I KEERA L& T
HoHEVIEBND Lo, VT, BRFICOWTM
W BB TREF L INT WL, UL, 7
TR OWTRBRREREIN T wZ LiIcFHL, &
HOIEERY 7 T nEE - RERICRITTREC
DWTRE L, HEY 7T nBokL X 2575
Wotery K772 FvRMBLO 7ot
BMAEET 52 izt ) JisEEER, ADP B L O~
37— k) BRI NS /MRS £ RIS 2
YBH, 747 FRBICBW T XF—¥ 5
VIZ 77 2 3 U REIEEZTUET 2EH2AT A 2

2P 85Iz, AREEETIIT O X F— 0 b NS
TR BRIBIEEEHETAERERL TS
2 ndE L,

AE, TNHERD) bERICHRWERZRL 210
AHOREIRIEEZIZICL T, Y7 7o hafEdk
B % Bl - gL 20 THET 2,

MR L&

(1) & VSRR E oMt - BRI
Chroma # (FM) 877> 2Bz, /2, M
IMREEIHIE N Z A B OEREICIE Chroma
Bofbic, HAREE B 8 (ko EE), Sigma ft
CRYBIDT 7 7 > B & ORI (AR () 8
hEpE) 2w,

ADP i1 Sigma 8, 27—%"> -k 40E Hor-
mon-Chemie #:#, Adenosine i FIYCHiE (%) 8o
LOEFERL .

2 BB mEmks/o~v 574 -2k a5
B 7Ze & NI Fic 1 6000 A B S mik 7 v + K

*T 573 KRERAFHCA HiBIR K A2-25-1
2-25-1, Shodai-Ohtani, Hirakata, Osaka 573, Japan

Journal of Medical and Pharmaceutical Society for
WAKAN-YAKU 9, 175—181, 1992



176 W7 5 v o /R RN o) BLEE - T

»7, UBK® 4 > 2 x 75—, MODEL 440 Bi%45t -

g2 (LI Waters #:8) & X ¥ C-R1A B 57—
ZAEEEEE (BiE#) 2Hw72, 'TH-NMR & *C-
NMR Z~27 } )vif Bruker £ 7/ AC-200 NMR
27 b o A—2— (200 MHz), FRAMGEIRIT 2~ 7
Foriz B IR-420 BORSMRIR AR Y F o A —F—
(BaEs), $AHEBRN 2 ~7 iz JASCO
UVIDEC-505 B T3 4 Bt (H A8, e
Yo 1: JASCO DIP-181 BUfg st (HASGHD)
ZRVTHAEL 72,

(3 EHE : HEA@EY) X (#, KE 25~
35kg, BR) 7TV —L VEEA) #BEAK 2 HEL LW
R T THREE L 2o i vz,

@ TYFLI/IMRMBFEORES - 79 X O EHENK
5 38% 7 BT L/ W0EE AN
T AF oy 7RI L, 1,000 rpm, 10 4355050
BEL, EE»HRIL 2% £/t (platelet
rich plasma ; PRP) & 72, hig&RE 4 & 512 3,000
rpm, 155 [ o BE L, L3l o & i /s B 25
(platelet poor plasma ; PPP) #1872, PRP o1
AR F B B INERGT S Sysmex PL-100 (GEHR [
B8 2 FHCCHIE L, M/ MRE DY 3X10%/ pl
I27% 5 & 9512 PPP THIRFEARKL 72,

(6) I/ MRAREINGIEMEREE | M/ RS HH]
HEReLFF AN TL— Ly T T X
— & — (BELER LN 2H-THEL 72,

PRP 250 ul /i T A - 1288 MLz &
D, BiFEL (1200 rpm), SUEHAWE 10 pl 2z T 37
CT3afI7T v Xa—Lznh, HEER
FITANE 20 ] %M 2 EESAR MR L 72, SERIEH
12 ADP DB ERIBED 3 uM, 27— > DA 2
ug/mlic 7 b kS zEml 72, &g e L el o
R W Ic AR 22 72 OREHEE % 100 & L
THIGPAE S L, HfE 0w % 1C,, THag L
726

(6) MRS E OEBE | /RS
T F e U IR o4 - R8I 24T - 72,
Chroma #t (FE#:) o475 > 50 g 12 2500 ml &
BAKEMNZC 15 5rMfH L, BFEEE, EREE2E
T T X AREMABL 2, X AKE RS ) —
NTHIML, 2% 7 —NEERE L )V AX AT L
sae b 7774 —T20EFY)RLAHEL 72, &Il
BELIRERR L/ A T e — /K (THH
65:25:18, 2@ ;168 : 34 :10) 2 H
Wiz, 2512, 135N IEERS & EEEAK 7 2=
N7 4 — T 254 nm DERIMFIRIL A E = 5 — L
et LA L 72, 7 7 403 YMC-Pack ODS S-343-

15 (20 ¢ X250 mm, 15 ) ((BR) VA = 4) %M
Vv, BEIMIZHT 32%, Kic4y Trb=r)/
KOBEEFRAHCTHEY R 48 - HEL, AR
F &L CHAMREESEHIHIYE & HEE L 7o,

B L 7o i MREESEAHIYE o '"H-NMR, “C-
NMR D27 AT — 2 B L UTRSHOME %
PITFR,

'H-NMR (in DMSO-d;) ¢ ppm :3.55 (1H, dd, J
=35, 12.1 Hz, 5’-H), 3.68 (1H, dd, J=3.5, 12.1 Hz,
5-H), 3.97 (1H, m, 4-H), 4.15 (1H, dd, J=3.0, 4.9
Hz, 3-H), 4.62 (1H, dd, J-4.9, 6.2 Hz, 2’-H), 5.40
(2H, bs, 6-NH,), 5.88(1H, d, J-6.2 Hz, I’-H), 7.35
(1H, s, H,0), 8.14 (1H,s,8-H), 8.35(1H, s, 2-H).

BC-NMR (in DMSO-ds) & ppm : 61.5 (t, 5-C),
705 (d, 2-C), 73.3 (d, 3’-C), 85.8 (d, 4-C), 87.8
(g, 1'-0), 119.2 (s,5-C), 139.8 (d, 8-C), 149.0 (s,
4-C), 1523 (d, 2-C), 156.0 (s, 6-C),

JLFAH ; Anal. Caled for C,oH,; O,Ns-1/2 H,
0:C, 4348 ; H,5.11 ; N, 25.35. Found : C, 43.55 ; H,
4.85; N, 25.25.

(7) TLC %#%7 : TLC 7L — } i3 Pre-coated Sil-
ica Gel 60 Plate F254 (Merck) # M\, BtERxF
/Ay 7ax/— /K (65125018 ik 168 :
34:10) o 2fEBOREEEECREAL, BAHT
7" (254 nm) T L 72,

(8) HPLC &4

TR 2 M TaHTL 72,

(1) 77 243 YMC-Pack R-ODS 10 (4.6 ¢ <150
mm, 10 g) ((BR) 74 2 4) 2RV, 5%7 1}
=k Yok % 2.0 ml/min @ JEE TREH
L7z,

(2) #7213 YMC-Pack ODS AQ-312 (6 ¢ X
150mm, 5 ) ((BR) 7 4 223 4) 2w, 5%2%
/—=n/50mMm ] »EEREEWE (pH2.1) R EH%
1.0 ml/min O HE T L 72,

W5 & LW 254 nm DEMRRINTE=F—L
7z,

9 /MEENSHENEE V77T
Ty EH R EERR I et 777 4 —TE
w72 3 E0.2g # 100°C FEEIK 100 ml T 15 4
Rl L, BARFIEE R0 BB 2 2 CIERE
I2100ml &L, #9020l % h 7 2ICEAL R,
HPLC i& -5t HPLC 57 (2) D5 TiT- 72,
REEREM 6.2 590 ¥ — 7 % W K 254nm DR E T
HEL, MEmERETERL 2,




&

MRS 488 (Vol. 9 No.3 1992) 177

S

. M MEESEIIEME O - BHEE

H75250g DEKI X A5,

i AR EE S

EME ARSI L C Fig 1IZ/R T TR To M - RE5
L, AR E LT 13 mg o il/IMrEEEIHI%E %
HEEL 72, KEisr ol &R EEESHIE A
Table Tic/R"d, 77>
(125g) % 4% /—VTHET 5 & &I 2 5/

—VAEER (7.1 g)

25g % HEKT ¥ AK

s sz, 1TEHED Y A7

NHZL7a? T T77 4 —TFr. A-3~4 DEisG
IZHRZ SR TEMEDTEE H 1L 72 D % B 721
LY 7 T2 25 g bR R  FERALEE 2 1T

vy, Fro A-3~4 1243 5 [E4
NoLEDMEG % F 7z (1.36g),

(909 mg) =44, =
F Loz 2

R A5 NATara<eh 757 4 —THH

L7245, Fr.B-4~6 OEigic

iERE R L2, 2

s DWE DR Th LA IEELZ IR L 721G M 5

Crocus
l H.,0, 100°C, 15 min
freeze-dry
Extract
¢ MeOH
MeOH soluble Fraction
Silicagel Column Chromatography (1)
EtOAc/isoPrOH/H,0 (65:25: 18)

o1 T 1
FrA1~2 3 4 5~8

Active Fraction
Silicagel Column Chromatography (2)
EtOAc/isoPrOH/H,0 (168 : 34: 10)

I T T
FrB 1~4 5 7~11
HPLC(ODS) (1)
l 2 % CH, LN/H 0, 9.0 ml/min
[ T
FrC 1 2 3 ~24
lHI’L(, (ODS)(2
% CH, (,N/II 0, 9.0 ml/min
FrD 13 4 6 711

HPLC(ODS)(3)
4 9% CH,CN/H,0, 9.0ml/min

White powder

Fig. 1 Isolation of platelet aggregation inhibitor
from Crocus sativus 1.

Table I Inhibition of platelet aggregation.

- Silicagel column chromatography (1)—

—Silicagel column chromatography(2)—

ADP : Collagen : Inhibition(%): Img/ml
hif R Samples | Yields
Inhibition (%) Inhibition (%) .
Samples Yields (mg) ADP | Collagen
(mg) |10 mg/ml| 2 mg/ml |10 n.g/ml| 2 mg/ml FrB-1 29 0.0 _
MeOH Ext. 83.8 - 100.¢ — 2 82 8.3 —
Fr.A-1 427 76.9 - 100.0 — 3 148 0.0 -
2 505 100.0 0.0 5.1 4 138 38.2 87.6
3 314 100.0 95.0 — 100.0 5 32 50.8 92.8
4 141 100.0 90.0 - 100.0 6 407 26.9 27.8
5 233 96.2 20.0 - 100.0 7 162 3.1 1.0
6 566 53.8 - 100.0 — 8 131 5.4 -
7 1871 26.9 - 16.1 - 9 66 0.8 -
8 2490 0.0 - 0.0 - 10 37 6.9 —
11 44 0.0 -
—High performance liquid chromatography (1) — — High performance liquid chromatography (2)—
Inhibition (%) : 1 mg/ml Inhibition (%) : I mg/ml
Samples Yields Samples Yields
(mg) ADP Collagen (mg) ADP
Fr.C-2 42 75.5 100.0 FrD-3 5 0.0
3 1,6 0.0 81.2 4 1 4.0
4 5 0.0 28.1 5 6 538
5-21 13 0.0 0.0 6 3 71
7 4 42.9
8 0 30.6
9 2 47.8
10-14 16 0.0
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Table II IC;, values of inhibitor in Crocus and
antiplatelet drugs.
1Cs (ﬂg/ml)
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ADP Collagen
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Fig. 2 Inhibition of ADP-induced and collagen-induced rabbit platelet aggregation by the
inhibitor in Crocus (A,C) and adenosine (B,D). Platelet rich plasma (250 ¢1) was incubated
for 3 min at 37°C with a sample solution (10 1), then ADP or collagen (20 x1) was added.
The concentration of sample solutions were (A) ; (1) Inhibitor, 0 zg/ml, (2) 10 xg/ml, (3) 100
wg/ml, (4) 1000 gg/ml, (C); (1) Inhibitor, 0 xg/ml, (2) 5 ug/ml, (3) 10 xg/ml, (4) 20 zg/ml, (5)
50 xg/ml, (B), (D); (a) Adenosine, 0 mM, (b) 50mM, (c) 100mM, (d) 200mp, (e) 400mM,

2. M/EEEESIHIERME

8 5 N2 IEPE R I IEHE I SR V> i MEREE SR HII TS
HERL, Fig 2l T LIt ADP B L2 7 —
T DWTNOBRAIC L ZEEICHL TLHER
WELTHRIL, 77 /> LI3TEBEOIHER
L7z, FOWERER & HIROPUM/ K & DI
% Table I i27°7F,

ZOEWNWEIR, ADPRERA L ED

ICso filE 7.5 ug/ml, 27— > DEAHZ 0.82 ug/
mlTHD, 77/ 3IRLTH -2, ZDE
FHIROPUMAMEE S W § 5 &, TH7v 74 F
2L sh, TAEY R0 FE—0, A
WT 4 T2 8 L D3 ) G HIREE &
o Twiz,

3. EERSORE

Fig.3i2'H-NMR 2~ 7 } )1, Fig. 41z *C-



FEEE

B ISk
f?‘"é:\ww

(Vol.9 No.3 1992)

Hx0

179

™S
DMSO-dg
Y L
ppm 100 | eo | &0 70 &8 50 40 30 20 10 00
Fig. 3 'H-NMR spectrum of platelet aggregation inhibitor in Crocus.
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Fig. 4

BC-NMR spectrum of platelet aggregation inhibitor in Crocus.
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Table III Physicochemical properties of inhibitor in Crocus and adenosine,

Inhibitor in Crocus Adenosine
m.p. 235~237C 234~236C
[a] o -62.4" (0.5, H,0, 207C) -61.7° (c0. 706, H,0, 11°C)

UV A max nm (&) 204 (20200)
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NMR 227 }F LD F v — F 2R,
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S EWRETE DT, HERDIZDEDMOYIR
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Platelet Aggregation Adenosine
Inhibitor in Crocus
T T T I T T
0 4 8 0 4 8
Time (min) Time (min)
Fig. 5 Identification by high performance liquid
chromatography.
Column : YMC-Pack R-ODS 10 (4.6 X250 mm,
10 )

Mobile phase :5 9% CH,CN/H,0O
Flow rate : 2.0 ml/min
Detection : UV 254 nm
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|
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Fig. 6 Chromatogram of hot water extract from

Crocus.

Column: YMC - Pack ODS AQ -312(6 x 150
mm, 5 u)

Mobile phase: 59% MeOH/50 mMm, Phosphate
buffer(pH 2.1)

Flow rate: 1.0 ml/min

Detection: UV 254 nm
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Table IV Contents of adenosine in Crocus and
Carthami Flos.

Samples (Origin) Contents (ug/g)

Crocus
Japan (Ohita-ken) 580)
USA 250
West Germany 444
Carthami Flos
China 144
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