[(MEBRERTAES H3%K 1986]

BT OZBREEYE & m/MREESE ISR

2 gD - 4a mFY - km EBD . AAmmE? .
e BY - m” -k @Y .
( DEFERRTEEYNE PARs U =y s SR

Studies on Nucleic Acid Related Substances
in Food Stuffsand Inhibition of ADP-induced Platelet Aggregation

Takenori MOURII), Kyoko IMAKURAI), Takao OHTA2), Masahiro OOKUBO2),
Isamu TSUNASHIMA %), Tatsuro TANAKA 2 and Shigeo OKUMURA 2
UToyo Junior College of Food Technology
2) Central Research Institute, Japan Clinic Co., Ltd.

Thrombtic diseases have been increasing more and more recent years. Attempts
to control the platelet aggregation which is one of main factor of them has been taken
a notice of in the clinical field. Ohta et al. was fouhd that the oyster extract repressed
the platelet aggregation activity strongly but the activities were not revealed in another
food stuffs. In this study, we investigated the platelet aggregation control ability in
various food stuffs. The result was that the low molecular fractions, especially nucleic
acid related substances, had the effects of platelet aggregation control and the activity
was emphasized when they were boiled. It was suggested that substrates having
platelet aggrégation control effect were increased during boiling process by enzyme

sand other things.
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Fig. 1. Extraction of nucleic acid related substance.
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Table 1. Effects of various food stuffs on 5uM ADP-induced human platelet aggregation.

Foéd Final Activity Food Final Activity
concentration : concentration
(ug/ml) (ug/ml)
Macl{erel 486.2 —_— Enokitake 9.4 ++
Japanesa pilchard 364.5 —_— Common mushroom 2.4 ++
Cuttlefish (trank) 237.6 —_ Hiratake 2.4 +++
Cuttlefish (leg) 10.8 +++ AOolong tea 83.6 +
Konbu 848.8 e Amachazuru tea 655.6 e
Corb shrll 20.4 +++ Tomato 11.9 ++
Short-necked clam 56.5 ++ Spinach 392.1 —
Raw shiitake 2.9 ++ Sweet potato 153.8 +
Dried shiitake 0.7 +++ Oyster 10.8 -+
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LB RICONWT LT FORFRIER2DTEL ThoT

Table 2. Effects of various food stuffs on

aggregation.
Final concentration Final concentration
(pg/ml) (ug/ml)
o | extracted extracted
o
5 | with 60.5 % with 2.9
o hed
.| & |HcIo, 2 | Heo,
=1
E| o |Broth 46.5 5 | Broth 2.32
51 & o | ®
3 ~ | Solid 116.3 % Solid 11.6
J B
2 extracted £ extracted
o [
2 & with 11.9 s with 0.7
gl 2 5
12 E HC10, & HC10,4
& | Broth 10.6 3 Broth 0.16
& &
Solid 48.8 Solid 2.8
Final concentration Final concentration
(ug/ml) (pg/ml)
extracted extracted
4 | with 2.85 _ with 9.4
& < HC10,
gl 2 HC10,4 3 10,4
S| E |Broth 127 3 Broth 2.02
£1= &
£ Solid 12.6 Solid 10.5
'é extracted extracted
{Z]
Elg | win 2.85 with 9.92
=™ @
“ | HC10, - HC10,
[ =
g | Broth 0.89 & Broth 2.4
m
Solid 12.9 Solid 18.6

5uM ADP-induced human platelet
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Fig. 2. Effect of Tomato extract (HCIO,) on 5uM ADP-induced human platelet aggregation,
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Fig. 3. -High performance liquid chromatogram of extract from Tomato.
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Fig. 4. Fractionation of Tomato extract (*‘Boiling”) on Dozex 1x8 column.

Table 3. Nucleic acid related substance compositions of Tomato.

Peak No. 1 2 4 5 6

Retention time 16.7 17.7 19.3 20.5 23.1

Components ATP ADP 5'-UMP 5'-AMP uridine

Material

HC10, : extracted

with HCIO, 243 | 473 26.3 125.0 33.6

Broth: Broth of
extract with
hot water
(80°C, 10min)

15.8 37.8 23.1 109.2 22.1

Solid: Residue of
extracted with
hot water
(80°C, 10min)

Tomato (Wasedaruma)

7.4 10.5 3.2 18.9 4.2

(mg% dry wet)
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%61/ Lk. Fr. B—2, B—3,B—4, (7#YF>), Fr.D(5°—AMP), Fr. I
(UDPAG) IZi W ZhiR & B 7z,
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Table 4. Effects of each fraction from Tomato on 5uM ADP-
induced human platelet aggregation

Final concentration Activity
(ug/ml)
Tomato (Broth) 10.6 +++
Fr. A oo 65.4 . . S+
Fr. B — —
Fr. C (5’-AMP) 0.56 +++
Fr.D — —
Fr. E 86.4 +
Eluting solution
121 3la4afsl 6 |7 1 8 lolioli1
e 3t UDPX  ADP
Q A B 1. ATP
2 1A A 5 ﬁMPS’—UMP NF . H 1
T E
ok cop | K
I .
1_
0 L i i i i
500 1000 1500 2000 2500 3000

Tub. No.

French mashroom

1 1 1

50 100 150 200

Fraction B

Fig. 5. Fractionation of French mashroom extract (‘“Boiling”) on a Dowex
1x8 column and fractionation of fraction B on a Dowex 50Wx4 column.
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Table 5. Nucleic acid related substance compositions of French mashroom.

Peak No. 1 2 3 4 5 6 7

Retention

. 16.7 16.8 17.7 19.3 20.5 23.1 49.1
time

Compositions ATP UDPAG ADP 5'-UMP 5'-AMP uridine agaritine

Matgn'al

HC10,:
extracted with 232.8 690.0 .| 135.6 6.4 11.3 15.8 226.9
HClO,4

Broth:
extracted with
hot water
(80°C, 10min)

23.3 420.0 54.3 65.5 116.3 122.1 211.5

Solid:
Residue of .
extracted with 11.2 160.0 14.0 11.5 10.8 38.7 25.6
hot water
(80°C, 10min)

(mg%dry wet.)

Eluting .solution
1 21 3 lalsl 6 | 7 lslo

8
N J 00 C
2] B, 38 5-UMP scyp ATP

si-amp| [ g o

g F ADP

0
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5
4 A
2t 7
‘ 3
20
1t o
1
0 50 100

Fraction C

Fig. 6. Fractionation of Shiitake extract on a Dowex 1x8 column and frac-
tion of fraction C on a Dowex 50Wx4 column.
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Table 6. Effects of each fraction from French mashroom on 5uM ADP-induced human

platelets agregation.

Final concentration (ug/ml) Activity
French mashroom 1.27 +++
Broth
Fr. A — —
Fr. B 29.5 ++
Dowex 1X8 Fr.C — —
Fr. D (5’-AMP) 0.11 +++
Fr. E (5°-UMP) 49.5 +
Fr. F (UDPAG) 0.85 4+
Fr. G (ADP) — _
Fr.H — —_
Fr. B-1 — _
Fr. B-2 +++
Fr. B-3 1.2 +++
Dowex SOWX4 Fr.B-4 —
Fr. B-5 —_
Fr.B-6 0.8 +++
(agaritine)

DAY ORERS EMMTERENSIE o1 5 rMHEOWR s n 75 A RR6ICRL
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Table 7. Nucleic acid related substance composition of Shiitake.

Peak No. 1 2 3 4 5 13 15
E;t:nﬁ"n 16.4 174 | 197 | 206 | 235 473 55.5
Composition | ATP ADP or | 5-GMP | 5-AMP | uridine | lentinacin | deoxy-
others | 5'-UMP ‘ lentinacin
Material '

. [Hawo, 190.0 | 103.9 9.6 6.5 19| 726 1.7
z?g Broth trace | 115.5 34.2 39.4 477 62.2 63.4
%3 [Sold trace 58.1 9.1 10.4 13 14.3 0.9

. |HCI04 20.3 28.9 69.8 75.4 | 1345 157.8 83.7
E:g Broth trace 217 | 1237 | 1130 60.1 | 1270 | 58.4

5

Solid trace 6.5 32.0 37.8 18.9 31.4 27.3

o |Mycelium | 2387 | 1292 | 20.0 27.3 6.4 | 1545 6.1

2

8 ;‘;1;‘;’6 128.9 | 1201 7.2 9.0 11.5 65.4 12.6

(mg% dry wet.)

Table 8. Effects of each fraction from Shiitake on 5uM ADP-induced human platelet
~ aggregation.

Final concentration (ug/ml) Activity
Raw shiitake 232 . 4+
Broth
Fr. A — —
Fr. B 26.2 ++
Dowex 1X8 Fr.C 1.8 +++
Fr. D(5’-AMP) 0.2 +++
Fr. E(5’-UMP) 68.9 +
Fr. F(5’-GMP) 3.8 ++
Fr.G 57.2 +
Fr.H — —
Fr. C-1 _— —
Fr.C-2 — —
Fr.C-3 e —
Dowex 50WX4 Fr.C-4 — —
Fr.C-5 0.85 ++
Fr.C-7 23.6 ++
Fr. C-8 —_ =
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