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Abstract

To study the effects of substances in paeonia seeds (Paeonig lactiflora Pall.) on lipid metaholism, crude methanol
extract and secondary ether—soluble fraction out of defatted methanol extract and trans-resveratrol were
prepared from the seeds and added to 0.5% (w/w) cholesterol diets for rats. Male Sprague-Dawley rats weighing
120111 g were divided into six experimental groups : control group with no extra supplement, 0.1%6 (MP1) and
0.2% methanol extract (MP2) supplemented groups, 0.05% (EP1) and 0.1%6 ether—socluble fraction (EP2) supplemented
groups and 0.02% resveratrol supplemented group. Experimental diets were fed ad libitum to the rats for 3
weeks. Body weight gains and food efficiencies were not different among the six experimental groups. Relative
liver weights were lower in EP2 group compared to those in control group, but serum GOT and GPT levels
of paeonia seed groups including trans-resveratrol group were not different from those of the control group.
Serum total cholesterol levels reduced in EP2 and resveratrol groups but HDL-/total cholesterol ratios sig-
nificantly increased in the four paeonia groups except EP1 group compared with the control group and serum
triglyceride level lowered only in EP2 group than that of the control. However, liver cholesterol levels lowered
in the five paeonia groups but triglyceride level lowered in MP2, EP1, EP2 groups than that of the control
group. Fecal cholesterol excretion significantly increased in MP2, EP1, and EP2 groups than that of the control
group, but hile acid excretions were not changed except that a reduction in EP2 group. These results suggest
that paeonia seeds contain substances improving serum lipid status mostly via HDL pathway and resveratrol
as monomer is one of the effective components but others including resveratrol oligmer are involved in the
lipid improving effect.

Key words: paecnia seed extract, resveratrol, serum and liver lipid, fecal cholesterol

N = & Ak Rt B ase] wANE A7l 5E 2o
sho] FodvhB), 2t o] E A2 ATHOE ofo R
AHoH (A peony)2 B A8 M Ranuclaceae) FHobEr A} 83 & a2 Ee o] 93 Helglern] yi Fap WAlg

(Paeonia)d| %3l oF 32824 SeetelA A=
AL 2759 Paeonia lactifiora Pall.e| 5=, Paeonia
Japonica Mivabe et Tanaka®l] 2¥H<, Paeonia obovata Max

omwl o]l 45w Hr|Ea gl Ao},
2 ATl

o] zbeby] ol soyhean hpoxygenase Al

% 74‘3}74] Assts Exe] Sl&& HEstEn©), o] B
o 1HE 5 AAHoE 3F giF o2 g gl o} F =5 2Eg A Aefpe]ee Ao }—XH%V] ‘”‘C resver—

0| Paeonia lactiflora Pall.e| tH1). THtel A = ”%EWS]
Eishe =y 2 waleky) gakeko 2 FR gl B
A]—%—H]—E] E. x];g] Z]EH ‘r:?o]}:]:] —T?S:]G]- 1:!] 0‘-17- ;]i;:ﬂ

e o] g3l gt o] ofefag9] FAE L paconiflorin, al-

atrOlJ—]' 2 FEARE o 2 982
KT,
2 zeMeA wdEs

). Resveratrol(3,5 4" -trihydroxystilbene)-2

gdstel wag )

q;l:;qo

phytoalexin® 2.4 ELF¢| hg

WA%E AE ) o BAE Y Yeld B4t

binoflorin, benzolypaeoniflorin 5-2] monoterpene glucoside o] A3 regveratrol?] dhabEaRA(8), b 3bd A =g
2 ey 9lopi-4), wgh Aok 2 2 5 28 4 9 2 3= A 28 monocyte 72 ZﬁHIO 2 £t
o} FZEe] AFY2EE Ao FriE €A FoHE o o] Fo|zlrie dmEe] g o w o]z]d Zg-L ek

*Con"esponding author. E mail: shcho@cuackr
Phone: 82 53 850 3524, Fax: 82 53 850 3504



zteH( Paeonia lactiflora Pall) # FE& 53} Regveratrole] 85 AW 2 Al #z)= 48 1103

(1), <& =27] 9129 Fe] 9= 22 B asg
o} Bk ol 2} resveratrol - estrogen ¥ ¥ estrogen® i}
=7 OE bt phytoestrogen. 2.4 &] #Hg-% Al A}
?'5} SieH(13), v FA s A g R e] AR
Alghda djalel] v)A)e resveratrole] o gke] o3k ol 1
= 2T hepatoma® 713 HE o] &3 A7(14) 2 HepG2
Azl IDL 84 v S7HID) 5 2]l o5 4L Holoh
upepa] B dF7le] Aeky o Eof gle AlREe] A A
AL WA FAAS AL QAAA FF YTHE B
7] #8hed oA 2] ArepREEN Apef e 2 FE U res-
veratrol-& FH 2w E4 o Hrlshe] A6l A AHH A A
AW AN E FARIE 53] Ao ol 2aH ] &
AWEE resveratrol monomer? | i3 A S 2851 oF 0.13%
7} g-f-= 9bd dimer, trimer % oligomerge] A2 2344 =t
Fobs Aeolde] 9le(T) 7lE8] Aol AbEE 22 e
A FeEl A F4g monomers] £ trans-resveratrol

sh 4ol Fel® Wl mabshmat shedet,

]
>1}L

Nﬂ:l

Az Y
ot 2EET rosveratrol 3 AEME
AR ool AE Aefe mRE A AFHze dE

b &3 apgEksd e Abek ] 300 g& ¥4 F ek
< 74ale] Aol A 244170 33kE 23 F 40°CellA
o T PEE 225 375 g8 Hgld o] HEE =
FEEL 80% kg 89 1 Lol A=A2] F n-84k 500
ml& 7hsled 23] €k %?]fﬂ' F dejql g 2 5
sl o] B5E 55 g2 20% HwhEe ohA] L8z =
Jde= 1 LE 23] HP% F=3 24 dle|E £ 788 g%
dalct, o] oHE 552 silica gel 60 2 EEUPEJE}
o) o) 4] %ii_—}_m/ﬂﬂ HE501, vV EGoE $247]
TLC}‘J'DH/H 501 22 ;_].o]g H;]Ey;]a Uo]. fEo 2 L].
Falar o] oWl B&8 071 o0& o}A Sephadex LH-20 2+
Fznte 2ebE 2 A A S resveratral 018 g2 A7),
B odTe] Aol Ao e Aok HeE 25EE5 23}
oel 2 FHE 2 AAd A2k regveratrolS ARl

A A oo 7] BAIE4] casein, vitamin mix, mineral mix
o} w8 FA4 e "rE 9 2AE 22 Teklad*HTeklad
Test Diets, Madison, USA)elA S8t ar, celluloses
Sigma-AldrichAHSt, Louis, USA)A], 54 AE2 4F
WAL A FE, 71k AR dEd ek el -4l §)
o Abgsksdoh Al e Hed kit Ao of4bA 2o
A, €4 GOT GPT &4 3 £12] bile acid kit A 2F2
Sigma-Aldrich el A 24 F26 F 3 F7] 80 72 7]
e} slubAeopd SF5-& Abgabedd

el

n_\\iN

ﬁ

A
EEE A5 120 g W# 2 Sprague-Dawleys <5

w2z ofn
o THo

E el & Alml mal el edsle] Agsg Tl dut
AR 177t AFSA A Aol A-3A 7] F e
2 7% sefe) 2 Al sty 6702 v | Table 1¢] 29
7l npeh e 638 Z=A| Ao 24 33 ARSI Aol e
AIN-93(16) A« w2 7Aoo e ~HES 05% 5
F o7 #Artsle] ) E2Fcontrol) 2] Aleo] 2 sl o zhek
AETE2] AF deg 25 01, 02%w'w) T2
Aleldl Hrzbgt MPL, MPZ2E, 27 <&z 23 E& 005
0.1%(w/w) 52 2 713 EP1, EP2F, A" =oF res-
veratrolS 0.02%{w/w) T2 718 resveratroli 2.
2 F 57elgdd Aol ASe AGEFARA LY FEA
SAI 10 00~05°C, A HE B 55-60% 2 F s
7:00~19:009] dark-light cycles 33t}

A

U GOT2 GPT 24

o] 2 27 Bk AN HAHES 4
el 22 PEA wkaAH 855 A F dls
B 8L H sl 2000 rpmeil A 2042k A4 s
2 ot g4 F2Z¥UAEF 2 HDL-Z 9 A0 F
Aupe 2t kitA obg AlgEl ERgEReE &
GOT<t GPT 4= Sigmarte] ¥4 kitg H&
ahed sl o)

AL slelAE 7P A Hela] el & A A o} fool
FE SAsg A, ulE olo] WA 2 b gl g=w)
F 2z 94 F4 FHAZ T 60°Ce) 2as
b7l EaA g R x}%s}oﬂﬂr Zkz 22 Folch WH(17)e] &3}
o FAR AL FE3 Lo, triton X-1000.2 A 7] d}o
AAupg "A ol 4] 8} 7h2 kit A oFE

A
o g
L3

ft
R

o H & o pY
ofd e
o ol

50
28
Y

2o SYABET SEM 24

A A 3 ol =3le We A g2 ARSlr] Ao
“Grcel wBslc] 54 Axsld Fere S4T E 24
sle] Abgslget o U] E A S dFake A FA
22 Abgsty Crowelld Macdonald 8 (19)e) 2]8}e] =&
Table 1. Composition of experimental diet (g/ke diet)

) Diet group Control MP1 MPZ EP1 EP2 Resveratrol

Ingredient
Corn starch 480 479 478 480 479 480
Casein 150 150 150 150 150 150
Sucrose 150 150 150 150 150 150
Lard 40 40 40 40 40 40
Sovbean oil 75 > T R 7
Mineral mix 40 40 40 40 40 40
Vitramin mix 10 10 10 10 10 10
Cholesterol 5 5 5 5 5 5
Cellulose 50 50 50 50 50 50
Peonia seed

Methanol extract 1 Z

Ether extract 0.5 1

Resveratrol 0.2
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Table 2. Body weights, relative liver weights and serum GOT and GPT levels of rats fed high cholesterol diets with or without

components extracted from peonia seed for 3 weeks

n Initial Body wt gain  Food intake  Food efficiency Liver wt Serum GOT  Serum GPT
Group body Wt (g)  (g/3 wks) (@/3 wks)  (g/100 g dist)  (g/100 g bw)  (TU/L) (IU/L)
Control 122941367 17522951™ 47854159 361282 48320417 78516 4" 317237
MP1 117.0411.0 15892262 45714353 359248 434+0,35% 7324653 36.622.0°
MP2 1179+ 86 167 51203 47651672 3631473 46220.48% TT0E7 1 34,244 80
EP1 119.8=13.2 162.7430.2 461.4466.1 35.143.3 439+0,59% ARA416.1 30023.2%
EPZ 1146= 95 148.4417.3 45131613 329244 3.6020.31° 745289 3282167
Resveratrol ~ 122.3+10.2 1729+16.9 479.5+47.2 35.4+4.1 462+0.25% 726198 28.4+7.2°

UMale Sprague Dawley rats were fed 0.5% cholesterol diet with no other addition (control), 0.1 (MP1) and 0.2% (MPZ2) methanol
extracts, 0.05 (EP1) and 0.1% {(EP2) ether extracts and trans resveratrol from peonia seeds.
Falues are means+SE (n-8) and those in the same eolumn not sharing commeon superseript letters are significantly different

at p<0.05 hy Tukey's test.
NS not significant.
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Table 3. Effects of peonia seed extracts and resveratrol on
the levels of serum lipids in rats fed high cholesterol diets
for 3 weeks

Total HDIL HDL /total Triglveerid
Group” cholesterol cholesterol cholesterol (gy/cdi) ©

(mg/dL)  (mg/dL) (96) e
Control 575+36% 3882 5054645  828+37*
MP1 825+51%  454+2.5° 7432490 857:84%
MP? 821+51% 48125 798:53%  86.2:08°
EF1 651630 44.123.0°° 697164  8_0=94*
EP? 563254% 470445 844245 634:54°
Resveratrol 576+46° 44.7:56% 777:71%  §30:98°

URefer to Table 2.

Palies are mean*SE (n-8) and those in the same column not
sharing common superscript letters are significantly different
at p<0.05 hy Tukey's test.
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Table 4. Effects of peonia seed extracts and resveratrol on
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Table 5. Effects of peonia seed extracts and resveratrol on
fecal excretion of cholesterol and bile acid in rats fed high
cholesterol diets for 3 weeks

the levels of liver lipids in rats fed high cholesterol diets Group” Dry fecal weight Cholesterol Bile acid

for 3 weeks {mg/g} (g/day) (mg/day)
Group” Cholesteral Triglyceride Control 2670287 1191+132% 129+16°
Control 6452327 26.2+2.3 MP1 2782045 1258+14.1°  13.9:1.6"
MP1 488+2.3 92.2+35% MP2 2.97+0.27 16024173 12.1:0.4°
MP2 47.3+4.4° 19.1+19° EF1 2.87+0.11 17854101 147+1.53
EP1 37.244 9° 178+245° EP2 302:0.13 1936% 7.4* 7620.8°
P2 254445 188+2.7° Resveratrol 3.12:0.32 1324+ 8.1° 144415
Resveratrol 36.4+6.3° 272+3.3% DRefer to Table 2.

YRefer to Table 2.

Malues are mean+SE (n~8) and those in the same column not
sharing commeon superscript letters are significantly different
at p<0.05 hy Tukey's test.

NS not significant.

Malues are meantSE (n-8) and those in the same eolumn not
sharing common superscript letters are significantly different
at p<0.05 by Tukey's test.
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