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Abstract

A compound inhibiting noradrenaline (NA)-induced contraction of mouse urethral
smooth muscle was isolated from water-extract of pollen mixture (from 8 species of plants),
using ion exchange resin, reversed phase column, and preparative thin-layer chromatogra-
phy. This compound was identified as feruloylputrescine ( I ) by 'H-NMR spectra of I and
a dansyl derivative of I (II), by the hydrolysis of II, and by the synthesis of 1. The

inhibitory activity of I on urethral smooth muscle was greater than that of T-60.

These

results suggested that I was a major component inhibiting NA-induced contraction of ure-

thral smooth muscle.

Key words pollen, feruloylputrescine, urethral smooth muscle, mouse.
Abbreviations GBX, e#7 -t | > % 2 ; NA, noradrenaline ; T-60, £k T % 2.

&

i

T OEILEME I DV TIE, FIABENE=Y
VEDTERIZ BV TERT » F DERERER, <
2 A DHIEHER 272 2 OHUHRBE 0
MmiER Y RN B X oS EEE R Y B
Y P HESNTVRIITE v, £/, HRkY
BAEYIOTER Th 5 HEEH T I MA & L TRV S
T2, L RBERE L OESRS - OB
SEIZDOWTE, BEAEHET IR Ty,

—%, FELA, Fv0aLh Ll SEENHEY
NEATRLVHMEL 2K X 2B L U0T L > x
X2 %20 10FETELEH T X A8E (w1 =
Pk S ®) A3 TR SR R X2 BT 400 B O B

KA. TR T3, =L@
IR & LTI, PR B IR AR KHn
EERY ShamonTnwsd, 70, BICRY, BT
WS, IR RARE 4IRS HUR R A EIR T 5
LN TED DY DRI REEROET.) B
MNIED FA ™ 2k 2720 ThHD 2 EHRES
Tz,

FHHELIETTIZ L=V P ARIZE EHAHATEH
DIXFZBIPF7ER 2 BN X AIZREIL
A EIL, BERE AT A ER A2 R L, FERE
EFEA AT T2 V40, b R h
W ARAEBNDZ X209 b, Kkix 2 (T-
60) ICE B IEEWE AR T 5012, 2T A
RER /LT Fur) > (NA) IiEmSIfER % 15
BIZLCHEiL 7, SRR, EHWE0 1 ox#

*T198 WREEHFH M RLATL-7-1
1-7-1 Suehiro-cho, Ome, Tokyo 198, Japan

Journal of Medical and Pharmaceutical Society for
WAKAN-YAKUS6, 152--157, 1989




Feruloylputrescine, 7E¥= % 2 /o) FRENFEHIHIE 153

B - THET 5,
FHEESIUER

1. REFBHEXRIZL S ESEOFREAE

FE TR BEAOERIE, BRY okl
72, Thbt, KE29~47 g ddY R ~7 2
(BPMEBRRW) MR- Bk, HHELaBONE
HAEESE 2 UHEL THELHBEB L2, kI, SHR
)ﬁféf’]ﬁ%b SO CIRES IO BEL THEET
M %9 L 72, AL, 5ml @ modified Krebs
b [NaCl 122, KCI15.9, CaCl, 25, MgCl,1.2,
NaHCOs 15.5, glucose 11.5 (mMm)) # F 72 L 72 K
TorEd Iz E L, 100mg DERIEREZ BT L 22
FOSHEIZIZRE 7 2 (95% 0,,5% CO,) *ils L,
I7TCIARIE L 72,

% 488 J713, U-gage transducer ( I & -X7,
UL-2-240) = & D #i% L, Biophysiograph (HZA
EBRZE, 1236) £ L 1 DC amplifier (H A& &
=2, 615) TH4EL, pen ocillograph (B AER
5, 8S61ME-1-S) Riziiskl 72,

WHEE E L CEDy 248 52 BE (03ug/
ml) @ noradrenaline (NA, =3k) #Hun72, NA
Bz L BHELG - ETHD I EHERL R, &
ﬁz@ 0.3—1.0 mg/ml 5% R1Ic# 5 L NAIL

MEEEL 72, NA Bk & 2 00ES £ 100% & L,

T-60 & ¥ feruloylputrescine {2 D T3, NA
TREZ NS Sk, BEMCERSL CRERG
fh#s % k>, FER%E L 72, &8, NABLUE
SRR TERE, HRL TRV,

2, EHLEMOERE

T-60 iz 8OO (FELA (£ATT
)y, t7EBIL, TLLF¥, ~—EL, X
axXFX, NavF¥, 772X 7, »V) &K
THHL2BRLX 2T, ABwUR L THES
nrzzLHr N,

Dowex 50 (x2, 200 — 400 mesh, Pyridine %)
% 0.2 M pyridine-acetic acid buffer T pH 3.1 iz
AL, NE10 mm, &X90mmDy 7 u%EE
L7z, T-60#75¢g % Fic buffer &L, &

IZEH L 72, pH31 D buffer35 1 (4 A, B,
722 L Ald@AE), pH4.6 0 04M pyridine -
acetic acid buffer 1.7 1 (5B C), pH 5.0 » 2.0 M
pyridine-acetic acid buffer 3.5 1 (5r& D) TIEX
Fl, EErE D33 g #1872,

i D 1lbg kBN FETHEL 2
Dowex 50 (R#&50mm, & 550mm) DA 7 L
IZ&HL, pH3.1d buffer16 1, DWW T pH46D
buffer 5.0 | THH X7/ (D1-D5), X512, con-
cave gradient (pH 4.6 ¢ buffer 5.0 1, pH 5.0
buffer 2.2 1) Ti#HE (D6—D8), #&#%iz pH50 7D
buffer 10 1 Tt &7 (D9, —D9%), &EHHIL

16)

%57‘ KETTOWNMES > HiHEL HEH L 2. 0.1ml ¥2REFIZL Y, ninhydrin B&L , %9
Table I 'H-NMR spectral data for compound I, ferulic acid and putrescine.
Compound 1 Synthetic Ferulic acid Putrescine
(D,0) (D,0) (CD,0D) (D,0)
C,-H 6.48 (bd) 15.1 6.45 (d) 15.6 6.31 (d) 15.4
CsH 7.45 (bd) 15.1 7.43 (d) 15.6 7.60 (d) 15.4
C,-H 7.26 (bs) 7.22 (bs) 7.17 () 2.1
Cs-H 6.80 (bd) 12.6 6.90 (d) 8.3 6.81 (d) 7.8
Co-H 7.13 (bd) 12.6 7.15 (bd) 8.8 7.06 (dd) 2.1, 7.8
Cio-H 3.92 (bs) 3.89 (s) 3.90 (s)
C/-H 3.34 (m) 3.33 (m) 3.05 (m)
C,/-H 1.67 (m) 1.67 (m) 1.76 (m)
Cs/-H 1.67 (m) 1.67 (m) 1.76 (m)
C/-H 2.92 (m) 3.03 (m) 3.05 (m)

d : doublet, bd : broad doublet, s : singlet, bs :

U
—CH,—

broad singlet, m . multiplet.

2 3 4

CH,—CH,—CH,—NH,

Compound [ (feruloylputrescine)
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Table II Yield and inhibition (%) of the fractions (D1—D9) from T-60.

Fraction Yield (mg) % Yield % Inhibition® Constituents

D1 — — 0

D2 — — 14.4

D3 — — 42.8

D4 — — 33.7

D5 — — 14.7

D6 1182.6 0.22 34.9

D7 14185.5 2.69 45.5

D8 2027.0 0.38 64.9 cadaverine, putrescine

D9, 712.0 0.14 16.4 histamine

D9, 835.3 0.16 — tyramine

D9, 463.2 0.09 —

D9, 81.5 0.02 90.8 feruloylputrescine

D9, 182.7 0.03 —

@ 1 % Inhibition of noradrenaline (0.3 yg/ml)-induced contraction of mouse urethral

strips by each fraction (D1—D9, 0.3 mg/ml).

za by — i THEL 2,

TGS E DY, 81.5 mg #ERIOKICAMEL, WAES
Z 2 (lobar column, size A, Lichroprep RP-38,
Merck) 1AL, 5K 100 m! (R1,32.3 mg),
50% methanol 100 ml & & t¥ methanol 100 ml
(R1), 2% acetic acid, methanol : 2% acetic acid
(1:1) %100ml (R2,21.3mg) TIEXRKHL 72,

KT, R2 % silica gel TLC 7V —F (0.25
mm, 20 X 20 cm, Merck No. 5715) (ZH ki 28
F L, n-butanol : water ! acetic acid (4:1:2)
TR L, &/3> Fii n-butanol | water ! acetic
acid (4:1:2) THEHL, FREELIERR &
sEeR L, EELA D (BEERIE) %187, L&MW
1 »'H-NMR 7— % % Table 1, &FEDKE
SEVEERAEAR Iz XY B ILARITH] & E % Table 11 127R
K

3. A EEY I DAL LUEHK

L&t 1 7 3mg % 0.2 M sodium bicarbonate.

AKIBET 200 pl 1B L, 20 mg/ml dansylchloride
acetone & 200 1 00 2, SEiEIC 3BHMEL
¥ (DNS) {b#47- 72, DNS bk, K%
iz, ethyl acetate it # 17 - 72, Ethyl acetate
& 13 preparative TLCIZ X W ##L, k& 1 %
[ETAN

el o—E %80 6 N HCl T105C, 4 8
Bk or R % AT - 72 1%, DK E N2 ethyl
acetate i # 17 - 72, Ethyl acetate i3 iBH#&1%,
TLC 5 L ° MS o#&EF (MY m/z427), & 512 tri-
methylsilyldiazomethane (2 & 3 £ FL{b# (M*
m/z441), B o kE (TLC, MS) 2k - T

ferulic acid & @l%E L 72, KEIL#8#E%, ninhydrin
D DNS FBEARTH L 2 & ##ER L, % DNS
fb# TLC 8 L r MS (2 L D diDNS putrescine (M*
m/z 552) +RIZEL 72,

Ferulic acid 388 mg (2 mM) % pyridine |2 &8,
L, K% T dicyclohexylcarbodiimide (DCC) 412
mg (2mM) O pyridine ¥ # T L 72, KiZ,
putrescine 352 mg (2 mM) % pyridine (282 L,
HKiG T ferulic acid-DCC#EAM%Hm L7z, 18
fMgEAL, ERlckzmz 1 N HCLTEMEGZ L
72#%, ethyl acetate TR L 72, K% 1 N NaOH
TP Y MHEIZ L 7244, n-butanol THIHI L 72,
= O #h ¥ # alumina column chromatography
(neutral alumina, CHCl; : MeOH : 10% AcOH
(65:24 1 4)) {Z TH#® L, methanol & 0 #& &1L
L2ze Zoboon&E2~27 LT — % ferul-
oylputrescine M CHkE" & —EK L 72,

8, 'H-NMR 227 [ iz JEOL FX-200,
MS {2 JEOLD-300 # W T@EL 72, B 7 2=
Fo77 40— (TLC) i3, ERE L THEEKRD
AL silica gel (Merck) 7213 avicel® (72
) RV, BEEE S LT n-butanol ;| water :
acetic acid (4:1:2) # M7z, Dansyl (DNS)
K O 3 A 13 silica gel T B W T B B2
chloroform ! isopropyl alcohol (20 1 1) F 7213 n-
hexane : ethyl acetate (1:1) #Hw72,

4. Feruloylputrescine (1) @ noradrenaline
YHFEIIHIE AR

[icoWT, =7 2AREYRIZEITENA (03
ug/ml) WEEIZI 2 IHIER % T-60 & L 72




Feruloylputrescine, TE¥3T % 2 Fp o) FREHEI S E 155

—6 -5

<

LOG CONCENTRATION (g/ml)

—4 -3

INDUCED CONTRACTION
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% INHIBITION OF NA (0.3 ug/ml)-

100
Fig. 1

FP

T60

Log cumulative concentration-response curve for inhibition by water -extract of

pollen mixture (T-60) and feruloylputrescine (FP) on noradrenaline (NA, 0.3 xg/ml)-induced

contraction of mouse urethral strips.

The data for T-60 is replotted from Kimura ef a/.(l1). Each point represents the mean

(n=5—7) with vertical lines indicating S.E.M.

(Fig. 1).

113201 mg/mlizHv732.5+5.5% (n=5)
OIS T L 72, 72, 1lug/mlics 1.2+
1.2% (n=5), 3ug/mlizH\72.9£2.9% (n=
5) offlEERLA, T4bb, ik 3i061ME
RAOf/NBEIX 1-3 pg/ml EHEEZ L2, —H,
T-6001mg/ml iz & 2 FREULHE I H 5
2.9%1.2% (n=7) THH, FEEIHGHIERD
B NBIE L HEE S L,

L EodEs, 1 A T-60 %1 1/100—1/30 o &
BEL)RBNENHRIER 2600, HBRE
(0.1 mg/ml) TIZ10RELL EoMEER 2 R4 2 &
PFEEEE 72,

78, T-60 120 TIZBEM TR IZ 8T 5 ULEE
R SWMES TV, 1 B L UEESE
Dizizdlhr st hr » 72,

4, ~ 7 ZARRE D NA W HEIIG O & T 5 1515
IZ4rE L TS #L72 feruloylputrescine (1) 133
T2 Salsola subphylia var. dremaria YIS g ook
HEOEL RE » L LBBEIA T2, 272,
" kY g B B
LHEIATE), 2OMIc bEERT T 25
S5 HET L D AWEIN T, B
DZEPLH, TIEFRRIZILSCFET IR &5
nad, £72, BEHEILEW L L Tk, BREES cin-
namic acid @ amide T & % kukoamine A 2%,
BHOMERTRERWEE LTRREN T4
L BES T

LET-60027% L L1I0EU EnEEL2FED
ZEDHESI N, I OEEILBEECHIRIER O
NTEHEATEZIIETIE R, L L LD 5,
Kimura ef al’” (1984) (3535 L U HEORS T
& % paeoniflorin & L (f glycyrrhizin A¥ B T3
ERD e CIBETLIRELZBIZIE, EH2H0b
FTHE ("blend HE,) FHEL T b, TTIZE
#5103, RENEDSEIBNTT-60& T2z
¥ 2 (GBX) DHIZHEFEIERA» ALNE Z & ]
L Tws " $£72, AEBRIZEB T cadaverine
Y putrescine # LAz L EEI A LN, I
LDZ Eps, T-60 DRBIFEINHIERIIZ T &4
DR & OfE 2 A HBEERIZE D RB T2 6582 5
b,

T, BESIIBEBEBEMEGELRIIBVYT, T-
60 7" GBX Bt EA 2 M T2 2 L 2 BEL
Tvar"Y 1 L GBX OfER & 1 L 72 (R%
#Z, ZoZEn»bi, 13EED—HZIE) Z &
EAFIT S 7z,

S DFEF L OWFRILIER T ¥ 2 o FREHEN
HlE* BHET 52 L2 BWTH B0 T feruloyl-
putrescine N EEBEIEHIZ DWW T OBEIZ+5Th
<, M FiEHB L CPRHEEICHT 2{ERICDWT
34T Tk v, RFRICAVZREFEHIZ a-
adrenergic I L AR TH 22, 1 (ZREFED
XL T, BHMTREH2RETIZINANIEAZ
WL 720 7z, BESIZT 2880 T-605 NA &
BAWICHEITAEREF/ O 2T TIIHEL
Twd, =%, TiE43, 42, 9HXIBnT
MEMRTERZETS 2 ErdEInTwas ™ s
nHENnZERb, FMEH B IERETFEHD
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a FHEBICBEWTNA CHEEMNICHR T Z &7
HUNEND, 8, 1BLU0BEELAYOFELE
BRI DV T, BERRTH S,
LIED@Y, 158 X AR 82 REIGEIGHIE
R4 12 & L T feruloylputrescine 7 Hi B &
L, EWEPEH X ZOBEREEERO % 1H
SLDEEZ LD,

-

fiis]

1, ek 2 (T-60) # L1, =7 2FKE
DINT FLvFY CIHENRIERZE T 5 LaW
B, ARG e~ 57 4 —, WHEAT
L7a= k757 4 —, preparative g 7 o=
777 4=z kD) BB 7,

2. Zofbéspiz, '"H-NMR 27 F v L
MS, 7> nFEKD'H-NMR 27 v B L
UK, 7 b I ARIC £ D feruloylputres-
cine (1) &FEL 7,

3. 1= 2REFERIZBYWTT-60D
1/100—1/30 D{REE (1—30 xg/ml) L D #LH1E
MEzHosbl, FBE (01 mg/ml) (28T 2]
B T-60 & D10 ESE D » 720 L ED#R L
D, TIET-60I2LBRED /LT FLr+) 4L
FEIGIE SRR — %1 - 2 & RS L,
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