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Effect of Extract from Paeoniae radix on Rabbit Platelets

Dong-Ju Son and Young-Hyun Park’

Dept. of Food Science and Nutrition, Soonchunhyang University, Asan 336-745, Korea

Abstract

Paeoniae radix has been considered as one of the most important crude drugs used in traditional oriental
medicine and has been employed as a circulatory tonic in care of weakness, night sweats, and lumbar pain,
etc. Platelet activation plays an important role in thrombosis and haemostasis. Active compounds for the inhi-
bition of platelet activation from Paeoniae radix were exiracted and fractionated into five fractions. Its fraction
two and three of ethyl acetate extract inhibited the aggregation of washed rabbit platelets induced by collagen.
Two active compounds, bezoyloxypaeoniflorin and paeoniflorin, were isolated from fraction two and three by
silica gel column and high performance liquid chromatography. The chemical structures were determined by com-
parison of their proton and carbon nuclear magnetic resonance spectra. Benzoyloxypaeoniflorin showed strong
inhibition at the concentration of 100 ng/ml. against collagen-induced washed rabbit platelets aggregation. It
is suggested that Paeoniae radix has become food material to preveni a cardiovascular disease.
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A

r

>

MEpFo] Ao g TEA
Z7hgel) whe} st g 3
o] oAl AL ol AA ).
9 AR doale] AR =
or} o] ol T Bt
21;:}.0 g,\,} x}oﬂi -a:}oug,}. H_C"_
HAEBA A3k A= Q) %4_
el 349 F2lel 71t
2pSrell o8 "ate) EakE
sy w o Ag WA

xa
)
Lo
N

)

I
r ol (A of

30 rlI[o O{N
T

0 &

O
o
2

ox, 2

S
S
ol
® 2

o

o
Ko )
[l |

Jlm
ot
NS T NS N L

2,
o £
f

-

e
)
&%
K

o & & 2 &

iz}
=
r 2l
2
2,
pass
g

&g 2 T

12
ofi
K3
2,

2 b
fmdl
rlo
o
po
@ I

i
b

oo &

o
mﬂ:m

lﬂ

[‘iHJ
?
oL
o
[

oZ
e

ottt

of
2 s
R

<,
o
H
g W
v
s

P
r
_L
:|=4‘
_Vi
il
o
2,

X!
by
ila}
o,
o
i

>,

il

i

)
xR
Pl

e

ol}l

2
o,
B
gk
2L
offl
o
Jo
i
P o
£
&
ich
2
ke
b=
r‘l
flo
Lo
>
i
i
Yy

[
N
Y
;94 _lm

£

o oft o

2
o
Je
0%
or & w
(O PN et
oF, Nﬁ oX,

fCorresponding author. E-mail: pyh012@sch.ac.kr
Phone: 82-41-530-1259, Fax: 82-41-530-1264

4 zpow welt utse 43 9 dF4o R o]

20 cm W&ol 2 &7)= EA A5 60 cm

o, [
&
Lo
I
L

o

oA A A AE w4, o]k, A3 A %94 < 7H4
FoEzen dux glen (5 7) #H29 A7 FEA
2h2.(Q), A 2}8-(9-11), 43 2H8-(1213), €3 &
A2k8 (14), FAHEN 2 3-8 7131 3zt A arachidonic acid
Zof gk o ALRHE-(15) So] B so] glth B AT E
zhoko g My H49 A3 JA S B3 715 AE
& st aa & 22, AAR LY EENE €49 5
A 2F-g-2- A Aslo] FAARS FAHICT

AI%Q—)E:' CI_I AlOﬁh

Ad ol AH3 BE7)= 25~3 kgH € FAHAS AdSA
gholj 4] el bl 2bekE A Bedr|ed A A A

ol 4] Zof ulo} x}&-3lg ). 3 _/J\_% 2] 3o AL-8-5] = A]ek
% collagen® Chrono-log Co.(Havertown, PA, USA)el A
Folslgdel 244 A eke 2 = HPLC$ methanol(Tedia Co.
Inc., Ohio, USA)S A}8-8+4 32, Column chromatography £
silicagel-2 230~400 mesh®] Kieselgel 60(Merck, Darmstadt,
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Germany )2 A8t 2.7 TLC platex Kieselgel 60 Fass
(Merck, Darmstadt, Germany)& AH2-8lgch. 2 A3 A}
43 BE $vle EF73st AHEslE T 1 9] A BF

Aekg Al-g-3hede)

@ HEde ZF_HI

E7) ¥ ‘&i% 1 EDTASH(d k] 1/10) g ¥
230X g2 108 Al 2251l o}, A5 (platelet rich plasma)

& FElsly 800 X g2 1087 A E=13 F A A E(plate-
let rich pellet)S Tyrode HEPES buffer pH 6.35 82 2
T A H3 & olx)et o 2 Tyrode HEPES buffer pH 7.35
gdon Bogled A4 o4 (washed platelet) g Z A8}
Ak 23 5 33 AvH o2 AZs ag $7)
4~5%10° cells/mL7} = =2 34 3te] Aol ALg3tgich.
Tyrode HEPES §-¢4 ¢} 24]2 137 mM NaCl, 2.7 mM KCI,
1 mM MgClL6H20, 5.6 mM glucose, 3.8 mM HEPES, 0.35%
Albumin(BSA), 04 mM EGTA®|c}. )

A E FM5 XE £H

daw Jelo] Wy SA4HAEL FFAE WIS o4
3 FHF 552 A2 (Aggregometer 470-VS, Chrono-Log Co.,
USA)E M3l E7] AR 49 349 250 i g 3
3¢ CaClz 1 mM-2 713} 32 1,000 rpmeil 4] subal= A 37°C
2 incubation*]Z] ¥ 3%-0] A= %4 collagen(10 ng/mL)
£ Tt a9 S-S s i F435) JA
2+8-2 collagen® 2 X% aggregation(%)& W2 F(A)2
2, 2 B ES AAed F =3 aggregation(%)2 Al
ET(B)22 sto o5 Al4EA ol ®2} inhibition(%) 2 vt
watet.

Inhibition(%6) =-4=B x100

A %100

A: control agg}egation (%), B: sample aggregation (%)
xjoto| AT BASlol Mt
A =ek600 g)2

Ao MBI 22
3 L2} methanol(MeOH)Z Al 2]

Paeoniae radix JMethanol extract

1
Ethyl acetate extract
chromatographed through an
open column of silicagel
fractionated with a solvent

chloroform/methanol/HO (7/3/1)
]

f
H2O layer

[ [ | ]
Fraction Fraction Fraction Fraction Fraction

I | m v v
chromatographed | chromatographed
through an open |through an open
Teolumn 6f silica |column of silica
gel 60 gel 60

Compound A  Compound B

Fig. 1. Fractionation procedure of the methanol extract from
Paeoniae radix.
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A 24X 7F -2t 33] Wb FZ31¢th MeOHFZEE5 b4
ethyl acetate(EtOAc) 2 &%+ ¥ silicagel Z R lA £-£3}
o 5709 £3-¢ dgith(Fig. 1). EtOAcHFEEFNA IS &
oy HEA L2 B L Yehie £4¢ TLC(CHCE
" MeOH : H:O =7:3:1, v/v/v) & #alsla HPLC(LC-10AD,
Shimadzu, Japan)® Cosmosil ODS Z # (4.6 X 150 mm), ©]
ZA}(30% MeOH); &34 254 nm, #% | mL/min®| &
A FEA RS £ AAsd AA=R 7 sgEe 7
Z='H-5} ®C-32}71%% (AVANCE 200, Bruker, Germany)
2 =g} o) AA s

Hl A 73 B4 L 2= EtOAcEE B4

Z
silicagel A3 o2

A fEAEE st 2549 £8E
< B3y} 24 235 4% JAAEL ollageh-»]
St date] T £3] 8] 100%2) 74 JA&E
el oy o8 £ oM E &g dAES vehl
vl A 49 ¢4 A4l 43 EtOAcTEE O #
3 22 silicagel 2Y o2 233l compound AE A

M &3 2|4 compound BE 2429 &% -3 A=t

< collagen(10 pg/mL)2] 3% 3t-g-of] )3l compound
A7} 1003ig/mLe] x4 91% 2 7 4% SA 9A
2o vlehdlgl vt 53 55X o4 compound B 13%
2 9% 4% 3 QAL vreb e (Table 1).
Compound A, B2l TLC(CHCl3: MeOH:H20=7:3:1)
o] Ry & 27} 048, 0.252 vielydt. o2 ¢ compound A,
Be] HPLCEA oA Fig. 2048} 7Fo] zbz} 50%, 9.14¢
A peak® #2)3}e] 'H-2 “C-NMR(CDCly) ~# E2t2 7
zZ lstgcHTable 2, 3). (
'H-NMR 244 compound A% C3¢] 2HE 617,
1.85(ABq, J=18.2), C5¢} C789] HE §251(m), C7 2 & H=
5 1.68(d, ]=10.4), C82] 2H+ 8 4.68(s), C99 HE= 4 5.40(s),

Table 1. Effects of solvent extracts and ethylacetate frac-
tions from Paeoniae radix on the platelet aggregation in-
duced by collagen

Collagen
Samples Aggregation (%) Inhibition (%)
Control 78
MeOH extract 79 0
EtOAc extract 70 10
Fraction 1 72 8
Fraction 1 0 100
Fraction I 70 10
Fraction IV 75 4
Fraction V 75 4
Benzoyloxypaeoniflorin 7 91
Paeoniflorin 68 13

Washed rabbit platelets were preincubated with sample (100 rg/
mL) at 37°C for 3 min-before the addition of collagen (10 ng/
mL).
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Fig. 2. HPLC chromatogram of compounds from Paeoniae
radix.

Table 2. 'H-NMR spectral data of compound A and B from
Paeoniae radix (in CDCls)

Proton Compound A Compound B
3 1.7 and 1.85 191 and 2.00
(ABq, J=18.2) (ABq, J=12.0)
5 251 (m) 26 (m)
1.68 (d, J=10.4) 147 (d, J=10.0)
7 251 (m) 2.5 (m)
8 468 (s) 477 (s)
9 5.40 (s) 5.46 (s)
10 1.25 (s) 1.39 (s)
1 456 (d, J=6.4) 452 (d, J=6.0)
2' 3.32 (m) 3.26 (m)
3’ 3.42 (m) 3.32 (m)
4 3.36 (m) 3.28 (m)
5’ 3.40 (m) 3.29 (m)
6’ 3.81 (m) 3.83 (m)
2", 6" 8.05 (d, J=6.9) 3.08 (d, J=7.8)
3", 5" 7.48 (dd, J=6.9,7.2) 7.51 (t=8.0)
4" 757 (d, J=7.2) 747 (1=8.0)
2", 6" 8.00 (d, J=8.9) -
3, 5 7.06 (s) -

C104] 3H(methanol)= § 1.25(s)& &3] monoterpene 7%
2] pinene type2] A& & F 9)od glucose F+2E C1'¢
= 8456(d, J=6.4), §3.32, 3.42, 3.36, 3.40, 381 (m)=E & &+
glew €279k C6"el HE §8.05(d, J=6.9), C3''7} C5'' 2
= 8748(dd, J=6.9, 7.2yl C4"' ¢} HE 8757(d, J=71.2)2
oxy typed] benzoic acid®] +2E Za = A ¢+ YL
v C2''¢} C6'''2] He 68.00(d, J=8.9), C3""'3} C5'''7.06(s)
2 2 benzoic acid F+F£E Z3 e AL Fadtdnh
Compound BE C39] 2H+ 6191, 2.0(ABq, J=12.0), C5
2} C782] HE 6 26(m), C7 e & HE §1.47(d, J=10.0), C8¢]
2HE 54.7(s), C92] HE 8 5.46(s), C102] 3H{methanol)= &
1.39(s) & E3| monoterpene F32| pinene typedl R-< ot
4 9o glucose T2 C1'Y HE §452(d, J=6.0), o

At geof) T AT 513

Table 3. *C-NMR spectral data of compound A and B from
Paeoniae radix (in CDCI3)

Carbon Compound A Compound B
1 89.2 89.4
2 87.2 87.0
3 444 446
4 106.1 106.5
5 43.7 44.0
6 23.0 235
7 71.8 71.7
8 61.5 61.8
9 102.1 1024
10 194 19.7
1’ 99.9 100.2
2' 749 7.1
3 717 779
4’ 71.8 71.7
5 75.1 78.0
6’ 65.1 62.9
17 1214 131.2
26" 134.4 130.8
3R 110.1 129.8
4" 168.0 1346
7" 160.0 168.1
1 133.8 -
21 e 131.1 -
3,5 130.6 -
4" 134.4 -
7 167.7 -

3.26, 3.32, 3.28, 3.29, 3.83(m)2. 2 & 4 3loH C2''9} C6”
o] H: §808(d, J=7.8), C3""7} C5'' 9] He §751(t=8.0)°]
I C4''9) HE: 6 747(t=8.0)E benzoic acid®] F+&2& Z3L
ole AL & 4 9) e compound AgtE thE A benzoic
acid 27} 1700) 22 Sanjgol 111112 F57 vt
£ AL Fakd

BC-NMR ¥4 ol 4] compound A+ monoterpene®| pinene
type T2 §89.2, 872, 444, 106.1, 437, 23.0, 71.8, 61.5,
102.1,19.4% 53] & <= 31-2H Clell $1 A & glucose 7=
599.9, 749, 777, 71.8, 75.1, 6514 3 & 4 gl.o.o, C8e]
2] 23} benzoic acid FZoI4 C1"'2 §121.4, C2''¢} C6'’
L 51344, C3"'H C7''-& §110.1°]1 32 C4''= & 168 oxy
typedl 712 o %= ) 2 monoterpene?] pinene type +&
2} oxy type®) benzoic acid7} B &3t 9l C7''(COPh)-2
8 160,022 rehdel. Glucose?| C6' fAe C17"'2 §
133.8,C2'"' &} C6'' "2 131.1, C3' "¢ C5''' &= 51306, C4""’
= 13448 o) FAYS o] F& x AR el 6719 carbonel
EA 2325 9)i benzoic acid®] TE AL & 5 3t
glucose FZ#} benzoic acid7} A§3taL ¢l C7'7'(COPh)
2 516772 viebgrt

Compound B+ monoterpene] pinene type 73+ 6
89.4, 87.0, 44.6, 106.5, 44.0, 235, 71.7, 61.8, 102.4% 8 &
2= gl o] Cloll ¢ X3} glucose TF+ 6100.2, 75.1, 779,
719, 180% B8 o 4 glew C8dl =3 benzoic acid
FzoA C17-e 81312, C279 C6''& §130.8, C3'%
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C7"’& 512980, C4"" & §1346¢& 53 & 4= 31> mono-
terpene?] pinene type %2} benzoic acid’} 28t UE
C7'(COPh)& §168.1% vlefytr}

o2k 4] compound A monoterpene?] pinene 3ol 4]
Cl 915 ol glucose F+2& 712 glucose +%2] C6' YA
o] benzoic acid F+Z& 7}A 2 C8 9] A 9| oxy type?] ben-
zoic acid T2& ZF= benzoyloxypaeoniflorin®l 222 &
215 ¢ e}, Compound B compound A4 C8 4 %] of) ben-
zoic acid TZo]™ glucose 7F2] C6 $} =]l benzoic acid
F27} 91+ paeonifloring! A2 #l= Ark(Fig. 3).

ztokol f AR © 2 1= paeoniflorin, albiflorin, oxypaeo-
niflorin, benzoylpaeoniflorin, benzoic acid, tanin 5% ¥]-%
3k ofe] Aldo) okeixd ieH16-23). 2L 5 paeoniflorin®l 7}
A A 27F H = Bl rhokgt 2Hgo] BaEoejA glov
£ AFAT A i SH A AE2 v F e A}
5 o] 2lt}. Benzoyloxypaeonifloring Ikeda 5-(16)e] =tek
o) Mgk FEA T B gkl gl o oo tigt A28
off #g B 3= vln(3E Aol v] Kang 5(8,23)0] =heke] §
FA ¥ Z methyl gallate®} paeonol®] 4T -3 oA
45 il e Zleg oF B usled oy} bezoyloxypaeoni-
florin®] 4% $3 =S d 2uE Yook 28
v 2 d 49 224 d3} benzoyloxypaeoniflorin®} &%
AL A Z el owgt 2pL- 71HE ZeA o) A
A7t A ejol g}

o
i
@C
]
HOQCOHzc

Benzoyloxypaeoniflorin

Paeoniflorin

Fig. 3. The chemical structure of compounds isolated from
Paeonia radix.
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