FIBEPB S MERE 12, 147153, 1995

Kk (Temma) o I/ BRI VEH

w’a A FHEF PR ORIE

=, Tl F7, P A,

AR A

Yukitaka FUKAYA, Nobuko SENDA, Shinobu NAKAYAMA, Shoji IMAIfYoshimasa HIRATA
Matsuura Yakugyo Co., Ltd.
(Received September 2, 1994. Accepted March 6, 1995.)
Abstract

We investigated the inhibitory effects of Temma (EKk), Gastrodiae Tuber, Gastrodia elata BLUME
on platelet aggregation in vitro and in vivo. The n-BuOH-soluble fraction of Temma has a remarkable
inhibitory effect on rabbit platelet aggregation induced by collagen in vifro. Adenosine (1C5=6.4 ug/ml)
and p-hydroxybenzyl alcohol (ICs=323 xg/ml) were isolated as active principles from the »#-BuOH-
soluble fraction of Temma. The combined effect of adenosine and p-hydroxybenzyl alcohol, such as a
potentiation, was more potent than a sum of each activity. Furthermore, the protective effect of Temma-
extract on acute thromboembolic death by arachidonic acid n vivo was examined. When Temma-
extract was continuously administrated two times a day for seven days, the protective effect was shown
to be stronger than that of single administration. The protective effect of Temma-extract was continu-
ously examined for four days after long-term administration. In addition, the protective effect of
Temma-extract on acute thromboembolic death by arachidonic acid in wvivo was increased by a
combined treatment with Choto-san (Diao-Teng-San).

Key words Temma (Gastrodiae Tuber), platelet aggregation, adenosine, p-hydroxybenzyl alco-
hol, Choto-san (Diao-Teng-San).

Abbreviations AD, adenosine ; CS, Choto-san (Diao-Teng-San) Vi ; HA, p-hydroxybenzyl
alcohol.
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Inhibitory effect of Temma (Gastrodiae Tuber) on platelet aggregation
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W ORI DD T L 72 D TIRET b, 72, 1Cso 12 HBIETOREHFTER E 3~5 Wlfrv, NtbOE
i & 0 kL7,
mH e AE 3 RERODEHZE PR 2 7 7 — L
Wik KICBE L, =T —T WKL -7 8/ — TRy
(1) SEEREhM © MEVE AT {AREY X (KR 2.5 kg) BlL, n-7% /7 —LBisrconwTL Yy Arnhsnsa
ook ddY RMEvEe 7 2 (6 M) % )Hb‘ co Bl TTERIEIL 27T 4= HTE LI i‘“f%ﬁ“«’. RO
figahie, —EDBKTH A 7 VL OBTFE T, RO S-3 Wi %13 (Fig. 1), #, 85 1#7 Tl L7 K0
ElF (CE-2 X3, HAZVT) #Hv, PN KRR KA S-3 sy & S-3 s D HMIS M 7 o=
B E e, b 757 4 — MR EESERE RS TRHEGE L 7o, SRIZ
2) in vitro BRRZJICE T 3 M MRE S EEITH)E R S-3 Wiy Ut 7 a2 b 757 4 -2 H T,
Tk L X 0KEIRS 5, 3.13 % Sodium citrate # it 7o UV IR A (254 nm B EE) &G B (p-7 =2
LA & L CERam LR M./)’C % Jfi )M A (PRP) TATE R -{b’:ﬁ?‘i’ﬁéﬁﬂi“?"i")r'i?fiﬂll/ﬂw\f‘i') LM a4
(230 % g, 7400) & Zi/bMrimiE (PPP) (2,000 g, 10 PETm L, o MEic kL 72, TLCH 7L — R i
eI & 472, PRP oo t/Ne# % 4 Mt e G 155 i PSC Fertigplatten Kiesel gel (Merck) % Hlv», #ig o
Particle Counter PC-601 (ERMA INC.) % v Tl Foex g /=)Lt (5:3) &bt s U TR L,
L, MBS 5 X10°/ @1 7‘*6 X 91z PPP THARH MRALE (254 nm) BRGF KN p-T = 2T AT e R iR
B 7z, S RGEAERERN A H Z B PRP 200 € % WTE 4 110°C 5 2r MIMIBLEL TR L 72,
37°C T 14y HiHidtik, DPMSO _mf@'FL A 7S N A B @) S’-3, ARUBHROMDORER | Xtz zotr
ik, ERHRAURMTT & L T collagen (F&UEEE 20 pg/ml, AR EN T3 adenosine (AD) % gastrodine @
HORMON-CHEMIE MUNCHEN GMBH) #i#iL, aglycone THAKPNACEHATL & Y, i/ HGEE BRI
N R Y e 2 AGGRETEC TE-500 (ERMA R s LT S T BT pohydroxybenzyl
INC.) (2T Sz eb§ A4 M Lz, £ alcohol (HA) sihisriz A7 T 57 TLC # 1w

Powder of Temma(Gastrodiae Tuber) 500g

F——reflaxed with MeOH ( 1000mé X 2, 30min )
F—condensed to 100m¢

——added with H,0 (100 mé)

——cxtracted with Et,0 ( 200m¢ X3 )

r ]
Et,O layer H,O layer
'—cxtracted with EtOAc ( 200mf X 3 )
I 1
EtOAc layer H,O layer
'»extracted with n-BuOH ( 200mé X3 )
i 1
n-BuOH layer H,0 layer

—evaporated in vacuum

mBuOH extract ca. 1.5g

—Silica gel column chromatography

cluted with CHCI,

S'-1
CHCL, : MeOH (9 : 1) S'-3 90
> - mg

Fig. 1 Fractionation of Temma.

CHCI, : McOH (19 : 1
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HIBEDE T ik

TLL Fosrbr skt onid L7, TLC 7'v — M & HPTLC
Kiesel gel 60F254 (Merck) #JHv», B FIL - =%
J— VA (5 1 3) 2 BRI S L TheB L, SR (254
nm) #MHR p-T= AT LT F - WkERIENT%
110°C 5 orBlngsn el oae i L 72,
(B in vivo RERFRIZH \"Lfﬁfﬁ*?ﬂi‘cﬂl:\’—x
(Temma-extract) OFABLIITE ] [EpE AR 4 2 4:

120 g & 10 54K T 1 B st L 1% (10
Aoy o), IE A uLUrEE (8,000 rpm, 15 401 LT -

%L 120 mliz i itdw L, Temma-extract & L
T in vivo FEBRIZMLL 72,

6) $-3, A, BRURKEKHHETF X (Temma-
extract) ORDTER | Fido 0 #Hr & 4Fiz T HPLC T
AD MO HA oint %47 72, # 7 213 Develosil ODS -
7 (4. 0><30() mm) (NOMURA CHEMICAL) # Hivy, #
T LI 45°C, K EFEIATE U TEidiE 1.0 ml/min &
L 720 Bibi3 ik bE 254 nm W)L Tlllse U, #Ene i
dirEht L7z,

7 in vivo RERFRICE T B M/ MREREREICITT 2%
RV RAMMMREIEICTER— vV 20k
HHIRZ ISR EE HE AR P T d A arachidonic acid 80
mg/kg/10 ml (SIGMA) # e -3 5 & Witz ik
1250 5 BINIZWEL T B0 S A LRI k)
T 5 NIRHOKA = X 2, $9ilETC (= 7 T §Uilk i %
2R, KM, AD, A o PRSI & Hunlkd 14
—’j—, R T HIBIEELTHE G- (1 11 2 D) M orsidye 7 H R
Pelis (1 12 ) 1% 4 1TIRRSEIE o 3 BRRID SEBRATE, — M
10 Ve et U, SR St & B Bt oo 505k
Hr 5 LUN O & L SEIEAE 2 S L 7,

BsePlAe (%) = (1 — $BERmE o Bokss/
KIEEDBEAS) X100
WK E RERIC R Y- L e, i LI o)
oy 1.5 BRI, BRORHRGEE &
DR TRz i

HHEAELS
(% arachidonic acid
LTI 72 aspirin DGR
EET TR TG L 72

8) ﬁ§ME'ADtHAm%MWm*WTéﬁ“
RSO AEOF A TFNAT 5L, Paired £-test {2 & DR
VR e, ey Z AN MR B R O R IR L
S i‘]‘ﬁ‘ Al AgA 5 E, Fisher exact probability
test {2 & D BT &2 AT 72,

A& R

1. in vitro EBRRICE T 2 M/ ) MR EEEIHIEMER
SNBEFRE

Fig. 1 opiJjiiz v, S-3 iz orl 7z, 25
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Table I Adenosine (AD) and p hydroxybenzyl alcohol
(HA) contents in each fraction and Temma extract.

AD HA
S-3 53.1 mg/g 24.8mg/g
A 256.1 26.6
B3 7.8 26.9

Temma extract 0.123 mg/ml 1.42mg/ml

IC.,, (e g mf DAISO)

100 90

28
6.7 6.1
0 = ez

§3 A B AD HA AS

Fig. 2 Inhibition effect of each fraction, adenosine (AD),
p-hydroxyhenzyl alcohol (HA) and aspirin (AS) on rab-
bit platelet aggregation induced by collagen (20 gg/mi).

2, §-3 5 90 mg A SN 7 a2 7T T 4 —
2T, A (UV RIS 34 mg 4 08 B (L) 16 mg
Oy L, Nl L2 AL, A 973 il L) vl
WPEs R 2 e (Fig. 2), }\M\ i AD 2 .,4‘1 iS#L
VBT EDHINERTE D B B

ISOAT BT B, IH/ xrmﬁ\nbﬂlhhllﬂm 4‘15
SRS AT B 22, A, iR S R

s e S e A, B S-3igriz-owTAD o
{iAE 2o U7z, 20, TLC T AD & k7 REAi
o A0y P S 4L, HPLC 12 & 28wt Tl
AD % Al 25.61 9%, S™-3 Misri3 5.31 %, B3 0.78 96 %
ATL T BEZ AW L 72 (Tablel), lilkFiz, gas-
trodine @ aglycone T/LEWWNACEES T L J’: 0, I
YRR HIA TR & L’C+”' 2w’ HA lZow
T4 HPLC Tadin L 72+ = Az 2669, S -3 4y
22489, BizZ2699% 13 ’fi iL’Clﬂ 7z (Table I),
a’*uuo}m(.ﬁ P2y AD sk iRl & 9 2 LT 25
726> AD J ¥ HA o i/ sk S nesnfilin o 2 e L 72,
ZOMAE, A, B RS -3 iz E e AD i
O HERE S LA IGIE & LB L Canitlds i o 2 (Fig. 2),
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Inhibition (%)

concentration of AD and HA . . .
(ug/ml DMSO) a combined activity a sum of each activity
1.25+12.5 46.5=7.5 (n=9)** 33.1+ 5.3 (n79)
2.5+25 67.4£5.1 (n-9) *** 40.6% 6.2 (n-9)
5+50 68.55.0 (n=9)* 56.7+ 5.6 (n=9)
104100 68.529.3 (n=6) 66.9:£10.8 (n-6)

Fig. 3 Inhibitoin effect of combined treatment of AD and HA on rabbit platelet aggrega-

tion induced by collagen (20 gg/ml).

*H<0.05, **p<0.01, ***p <0.001 compared with a sum of each activity (Paired ¢ test).

F 72 HA (ZM]45r > 1Cs (2N 5 3 T M &bt 2o
ATz,

LI &, KR /M REBIRNEG Y2, AD
il & LT KR o sy (HA 58) & Ol fEHI A
»HulfetE g 2 Nz, 22T, AD o HA L Dl
RN D THRETT & 728, in vivo DI TH T
5 RSP = % 2 (Temma-extract) #1¢> AD &
HA s in % HPLC TITVw, #0241 AD A 0.12
mg/ml, HA #°1.42 mg/ml(Table]) Tk ~ 722 &b,
AD & HA # 1 10 DG a e TG L 7204 & §iho
1K ToiGPEN I &2 I L, Z DA 2 MEt L 72,
Z Ok, AD 1.25~5.0 wg/ml ORIES 154> C ki
PEORTE ) LA TOMmESAEIZC, FRHIC LY
IRz G A 5 L 7 (Fig. 3).

2. in vivo EERRIZE T 2 M/MREIEREICXT T 2%
R—v X2 MibmRHsticd 2/EH -

Fig. 4 12 X AN IE LB 5 S5 12 B FMTE D BB i)
#EURL 777 746 L 72, HU#S & Re iR A 4 o0 TR

T, TSR L R LD B SR F o
MhsA E R AOR R A, KR FIBERA T T 5 =
& TR DR R S 72,

EH OERitE & v Bl 5, 7 TR RS %40
MW LR 2B L 72, 2o, ROEUKRRIN = *
2+ SUIEROERTE, HA R, SUBEEGEN T AD Bz W
TR P - & Yo LRk A asiled s iz, L
L, KRG8 Tl R 8 & MR D BT
OB ATR S 4L, RBREAKAI = % 2 5 g/kg #e -0
BTl REIME RS L D BB S RS N
72,

R BOHIE = % 2 10 g/kg #eH-BEE 2 0 &AM 8t
@ AD (0.738 mg/kg) & HA (852 mg/kg) KM X% Dl
FofgtRl e ea gLz 2 A, AD X HAfFHIC &
LD 1 5HE in vivo DEBRARTIIMLTE L -
Tzo LU B d, KIREOKMH X 2 10 g/kg #8958
13 AD & HA i BIBEL D L i BUtiifl$ 2 o1 L 72

(Fig.5),
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Temma extract 1

O—
4GS .25 1777777777777 A

Temma-cxtract 5 |
5+Cs 1256 |l
AR
10+CS 1.26 Y 7777777777774
CS1.25
AD 0.2
HA 0.2
AS 025 *

Temma-extract 10

single administration

Temma extract 1

14Cs 105 MEZLZEZT777 777 A
Temma-extract 5

5+CS 1.25
Temma extract 10

10+CS 1.26

C$1.25 s .
AD 0.2 AL AR NN

HA 0.2 2 . *

long-term )
~\administration (7days)

1%
Z A %

Temma extract 1
1+CS 126 b

Temma extract 5 )]
5+CS 1.26

Temma extract 10
10+CS 1.25 |1
CS 125
AD 02
HA 0.2 |

S s e A 0 U B B B B L 2 IR B B B B

10 20 30 40 50 60 70
Lethal inhibition (%)

long-term administration
(7days)*twithout

adminisltration (4days)
*

(u/kgg)

Fig. 4 Effect of Temma-extract, Choto-san(CS) 1.25 g/kg, AD 0.2 g/kg. HA 0.2 g/kg and
AS 0.25g/kg on acute thromboembolic death by drdthd()IllC acid (80 mg/kg/10 ml) in mice.
*p <0.05 compared with control (Fisher exact probability test).

% =
90 - * % ok
o T, KRR LM R s 90— & LT
€ 0 R 2 4172 adenosine (AD) 4, Kz T2 704
E o . ﬁﬁﬁ%ﬁf%ﬁ]ﬁ%ﬁf%éu&ﬁ#“éﬂfﬁ
E o , B BT 2 X LT B s e e b
£ ow JMXﬁ Z iz thiéﬁﬂﬂ HoTid ok
20+ DRI E N T 5 i 72, AD SRR L R R 7
101 A FE T N ﬁiﬁ‘é%ﬂlﬁlhu Mo & L T ﬁi EENTW
0 " % 1" AD (% adenosine A, Tk % CTT 57 =L
Temma-extract AD HA AD+HA AS
— ——— 77— EimMib L, cAMP % lﬂ"ié“ﬁ“ Ca** o
ong-term administration (7days)
RS2 5 DA & ARLIN T oL S OB BLET 5

Fig. 5 Effect of Temma-extract, AD and HA on acute 16/

thromboembolic death by arachidonic acid (80 mg/kg/10
mf) in mice. *p <0.05, ***p <0.001 compared with control
(Fisher exact probability test).

X k) MG EEREII 2R 2 LT B,
A DEERRR LY, KRR L/ REH IR G

Temma-extract 10 g/kg

AD-adenosine 0.738 mg/kg

HA=p hydroxybenzy!l alcohol 8.52 mg/kg
AD+HA=AD 0.738 mg/kg+HA 8.52 mg/kg
AS=aspirin 0.250 g/kg

L T AD U4tz p-hydroxybenzyl alcohol (HA) & od#

SEAYTER DS in vitro D KRR TRD S, Hi—10r Tl
WA LR TH B RIROATHMED W 125 g,

Lo Lahs s, ZOfFEMERD £ 45 = X212 20T,
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RS HICHHT LU B b,

T AR & IR B Zgﬁf«m geAliz L, fi
IRMYIC o> E vy, HUG Y plkbadiyy, AT RIERIE 'I Jmc xf
LT bs i, %@i m\ri’u&‘)J‘)&fﬁ?:t’v éﬂ f(quxZg L E7,
B OWER A # R B 728, BRI (o ai
1 i, KCN #% M:fc TV A RIS Bl Lo AR AL
adcn()sme IR O & 4'1'?)“ Lo EnT
VB Al R T B BRI  VE 2 RR

M\@ml/[ BNl g S AR AR /ANIDN N ol J [E
B DEBON THBLGYEOME = %2 H 4, 5 L adenosine
)GJJ'L‘:JF//)TH:Fi*]f»i\'xi"ﬂ/lfﬂ PGB AL T LA, KRS
I} % adenosine O FELIGVE 40 & L TR YL 2.
b,

il N R NG 2 AT A AR & L Tl
HIL 72 aspirin i3/ 0, R AABINEE & 0 (3B Jr'/l’”é bt
LTI 5 40, B AP PRI A o UA & 7 Zgﬂﬂiﬁhubm
FePhl Ao iz kf U Tigse PRESIR DY ESH S LT Z)

m vitro OVUEERIZ 30T, AD L aspirin & EX ST 7 a0
/s '/Li%i'ﬁéﬁ%ﬂlﬁlﬂ]‘inri‘l"liff WAL Z & (Fig 2), &

AT NG U MR L2 N B R IR I A A
e AW (i O TP RO A S U O 97 2 I a2 L)

SiLb,

F 70, i vivo ORI 35 T RBR E AR & KR
dFU 7280z 1, F oS T Z,> f‘J)f%ﬁ?Ht: M
LRG0 (e il 6 10 BB D T L
DEAT RS/ T A e WP 3/ B S 397 N (Tl (s ey
7o PR 2 2R T 3, A% tetrahydrocan-
nabinol (= & 2 7E BB W 5 UG )1 7%
T2, E 70, ENZ 55 TR &GS, M/\
L 7Rk i )y & L f'/\‘l/r'diﬁfﬂj?éﬁ’mfﬂlw »lei;
D, wHIUFEAE - FURERRRE A - BRSO
HETUHERE « TAM A » Winide &z Arj'& naTw 73""L1 I

DWW in vivo DY 5 S LT HFRIENR
A, KR & BIESCE BET S AT IV S 22 5
o, LirLadis, ZOXAZ XA TIESGHS
SICHGE T B U B B

200

in vitro DA B30T B NEEERESII IG YR A
o LT &0, AR oo I s BT S AR R R 1
adenosine # 1Ll & L T, p"hydroxybenzyl alcohol =
N'ﬁé LAWK & ORI e RIS £ D AR E L T

“ffit]" AR L, 72, in vivo DEBFA S,

KRR SIS RCE SRR A A el &) BEIOIE e 1 1B

TR J AR s <, BRI A 2 8 TR

BT B Ik RIS DR S IR A s X
A, KR & B OB L B ATHIE L i 4T,

#t &

APEFRIZ O TARR AR A B O & L 72 Ol 73
SRV L B B R N B D R L
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