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SUMMARY

During the past few decades, there has been a dramatic increase in obesity,
hyperlipidemia and hypercholesterolemia in Korea. According to 2008 report of
the national data of the Korean National Health and Nutrition Examination
Survey (KNHANES) revealed that the rate of hypercholesterolemia population
slightly increased from 10% in 1998 to 10.9% in 2008 and the hyperlipidemia
population dramatically increased from 10.2% in 1998 to 17.3% in 2008.
Hypercholesterolemia is seen in connection with diseases such as
atherosclerosis, when cholesterol forms deposits in the artery walls,
cardiovascular disease and diabetes. Epidemiological studies revealed that the
risk factors of cardiovascular disease and diabetes are hypercholesterolemia
and hyperlipidemia. Polygonun Multiflorum Thunberg which belongs to
Polygonaceae 1is widely distributed in Korea, China, Vietnam and Japan.
Traditionally, it has been used to treat elevated serum cholesterol and
coronary heart diseases. It was also reported that Polygonum multiflorum
Thunberg has a strong antioxidant effect. The purpose of this study is to
elucidate the function of Polygonum multiflorum on improving blood vessel
system and develop functional foods exhibited the beneficial function to
prevent cardiovascular disease such as stroke. Several studies revealed that
the dried root of Polygonum Multiflorum Thunb. has varieties of
pharmacological actions, including anti—oxidant, vasorelaxant and
anti—atherosclerosis effects. We are investigated the effects of ethanol extract
of PM on blood lipid profile in the hypercholesterolemic Sprague—Dawley (SD)
rats of both genders. 7 week—old male and female SD rats (n=50, each
gender) were purchased. After a week of acclimation, each male rats (n=50)
and female rats (n=50) were grouped into six groups and placed 6 blocks of 5
male and female rats each. The animals were allowed free access to the either
a control diet or containing PM diets for 5 weeks. After sacrifice, serum lipid

profile was analyzed. Serum total cholesterol levels of PM treated groups were



slightly decreased than control groups in both genders. Serum HDL-—cholesterol
levels of PM treatment groups were increased and LDL-—cholesterol levels of
PM treatment groups were decreased in both male and female. Serum
triglyceride levels were significantly decreased in the PM fed male rats
(p<0.05). Also, serum total lipid levels of PM fed groups were slightly
decreased in both genders. These results suggesting that intake of Polygonun
Multiflorum might have a positive effect on hypercholesterolemia by improving
the serum lipid profile. And also Polygonum multiflorum Thunberg has been
used for the treatment of renal disorder, hematopoiesis, menstrual irregularity
and anti—aging in Korean folk medicine. The sudy was conducted to investigate
the effects of 80% ethanol extracts of Polygonum multiflorum (PM) on the
blood pressure in spontaneously hypertensive rats (SHR) and anti—oxidative
activities of its various fractions. The rats were divided into the following 3
groups: control group, control group treated with 0.5% PM, control group
treated with 1% PM. Body weight gain and food efficiency ratio were not
significantly different among the groups. But the treatment of 0.5% PMT and
1% PM for 5 weeks in SHR significantly suppressed the blood pressure rise
with aging (p<0.05). ABTS radical—scavenging activity of the ethanol extract
was stronger than the butanol and hexane fractions at the same concentration.
Thus, long term consumption of Polygonum multiflorum may be beneficial in
lowering high blood pressure in SHR rats.

Fibrinolytic activity was estimated by a modified fibrin plate assay of Astrup
and Mullertz. Fibrinolytic activity of Polygonum multiflorum was observed at a
high concentration of 200 mg/ml in 80% EtOH extracts. We observed
fibrinolytic activity at levels of 200mg/ml in 80% ethanol extracts. The
fibrinolytic activity of Polygonum multiflorum 80% EtOH extracts at 200 mg/ml
was equal to the activity of plasmin at 10 pg.

Polygonum multiflorum was extracted with 80% EtOH, and the concentrated
extract was successively partitioned using EtOAc, n—BuOH and H:O. From the

EtOAc fraction, lipid, phenolic compounds were isolated through TLC. The
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chemical structure of these compounds were determined as emodin,
2,3,5,4'—tetrahydroxystilbene-2—O— b—D—glucose, torachrysone—8—0—h—D—
glucoside, and b—sitosterol. Based on our results, Polygonum multiflorum has
great potential in the development of functional food material has potential use

as a cadiovascular protective food
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Table 1. A3t 0.9F M09 kg ARy} o] &

78 qapre R

o §3-9) e e
anthraquinone 3}$HE preganane AlG<e] wjTA],
oFg A E emodin, chrysophanol, rhein, gagaminine
physcion
. o), 7 k), B (i), AFFQEEE), 978 G,
&
A& ()
o] & A, 2, =, a8, A4Rx2AE, 71 33E 9=

W3t~ Q = (Cynanchi wilfordii Radix)© YF7F2] 3 (Asclepiadaceae)el] <3F=
Gas gdx2A S5 diE, oA AAgt, ooz Mgt glom
282 (Polygoni mulyiflori Radix)®} <8%7] 454 2A&=3H4 719o] £

O AR meol 5 ol F¢ shojof ) Wlgtre o FAHARORE gaga—
minine, wilfosideKIN, wilfosideCIN, cynandione A, cynanchone A%S°] o uk
W Aol FAEL anthraquinone, flavonoid, stilbene, tannine ¢ 3}3HE©0]
ATt dHA ok WEree] aFoRE AYLH, HEol gJom AHiEFo
gagaminine> in vitrool A hapatic aldehyde oxidase® @Alo] &l oA XS
7FA] 3L BEFE cynandione AT AAAEZS] &S JAGTE B Y= 5 SHAbst
ol maAolgtar dA Atk Wt T, vt B2 Ao AL ARE
ofAfolm F= Ao E Bol ARgsta il wldM e BAERE, A&
A=, TE5E oA At Welae s 4 Bol Auiety ARgstal 3l
. el Aufsts st il SoolA FE5e AT e AoE Fu
ofd Aot ot L Bl Aol B Ao]E Hola o EeHoAE
= op AHstrert =t Aot 3 Al Hetgent okart X %
Ao A ot o)Hd HaoE 1990 70had] AujHEH A 228E0
A g o 20050 242hae] AwHA A 3978 AAste]l 1990Wdef H] S|
e A ke 28] o] F7Fekaitt.(Table 2)
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e givtar Ba1skith. Emodine AP Aol £=A48F+= anthraquinone®] YFO =
Cassia, Rhamnus, Rheum, Frangula 52| 2= %o Ad= Aoz d#A A
om, Polygonum %9 21359 7|9 Hejo|x B2 o] shfuof v A3l
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3l o] AE 7Fed o] e emodin® monoamine oxidase A A, S EA,
=z

FEAA 1 Aol FUHE = Aor I A casein kinase I o A4S YF= A
B 311%™ anthraquinone 33+# % aloine 2| brain cortex ZAFSE A
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7h AdAE B dA
Al AMSE e Askaret T EA Wstee2d: (MR AAdt, A

3%S ARG Bre ARE @13 e wAx Sdsm 2]

o

(KA2610, Jworld tech, Gyeonggi—do, Korea)® 3ttt E4% EEAS 10
gol 80% EtOH 100 mLE = 7}8}le] heating mantle (Changshin scientific Co.,
Korea)oll A/l WZtts AZ43% 5 7hdste] &7] AlZE Ald S 7so= 3X3E &
¢ 33 whE & 5 ofFsiih. o FAE 50 °CollA St 5ot 21X
T EEE oo APARR AMRSIITE EER H AEE A A& @l
3t FE=¥E DMSOo| =92l 3 0.45 um syringe filter® o] 3}3te] H A3
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AFe] MD 2010plus Multiwavelength detector, AS—950—10 Intelligent sampler,
LC—Net II/APC, PU—-980 Intelligent HPLC pumpZ AF-&3}% ).

2]
AAXHOZ 105°CAA] 4A17F Axse] A3 3, 3|82 550—-600°Col|A] o g
AlZE 7k ete] Alm7E e s]ulAle]l = uj7kx] 3] stsie] SAeRitE 2
A2 Kjeldahl? A4 AP or Ao, AdaAa 6.25658 Abgsto] gHitkst
St AL dEHEFEFHORE Ao, dFe AETdd AdbHA YA
alo] S ELH AFE Agste] HA 100 g 59 2wl xxu 2 g5EE o

N

Aol Fo]| EAlete AxAECR 47 emodin® Wang 59 #y Po

MN

sto] ASor Axe Asre, WalEe, AMANREe A4S 1064 T

of
2
)
ol
S
=
x
oo
o
R
&
O
an
—
o
o
=)
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i
N
=
ol
o
2
w
o
H
offl
2
w
toby
r]I
sz d

sonication
=odn. FEES o9 § #HdEFele] 22 dA"AI § ether® Wi d
i, oAl AEHE w55 HPLC MeOHe 5o HAE 20 mL2 & %
0.45 um membrane filter® o3k AL 7ANo=Z slPTE Z=LN ZAS 93]
X+ emodin (Sigma, St. Louis, MO, USA)E& HPLC MeOH®| o] 62.5, 125,
250, 500, 750, 1.000, 2.000 pg/mL &%= 3} 0.45 um membrane filter= o]
#akedch. o] W Emodin #4]2 JASCO (JASCO Co., Japan) HPLC pump (Model
PU—-980), column oven (Model CO—965), autoinjector (Model AS—950—10) %
UV/VIS detector (Model UV—-975)&2 4% HPLCE ©]&3t>] Nova—Pak C18
column (60A, 3.9%300 mm, Waters, Milford, MA, USA)2.2 30°C, 254 nmol A

AZ3Y o, Table 19 2702 BA359)
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Table 1. Condition of mobile phase for HPLC analysis of Emodin

Mobile phase A 100% H:0
B :100% CHsOH

Flow

Gradient table Time (mL/min) %A %B
0 1.0 100 0
5 1.0 100 0
30 1.0 0 100
35 1.0 0 100

Al AR QIRbe] AAH F¥d A2l HUVEC A3E= Biobud,
(Seoul, Korea)ol|A HEnHiqtom — <lzte] ZHA|¥<Ql HepG2 AX+= ATCC
(Rockville, MD, USA)elA kol Abgsiitt. AEwlds #lsf 10% FBS
(Gibco)®t 1% penicillin—streptomycin (Gibco)S #H7}dte] HUVEC X+
EBM—2 (Lonza, Walkersville, MD, USA) ®iA]o| 4 HepG2 A ¥+ MEM (Gibco,
Grand Island, NY, USA) A& AF&-3le] 37°C, 5% CO, 7oA wl s}t
329 EtOH F =L MTS assay WHo=z FEA54
o}, 07 o)== Ao}l ulEZrglolo] dehydrogenaseo] 2&] w=gle] MTS
S Y= 29 formazanl® W3 E = AS FA
7oty HUVEC M3E9] Z9-oli= 96—well plateo] 1x10° cells/well®] &%
2 BF33, HepG2 AXE9 Ao 1x10° cells/welld] w52 EF3le] 2447}
2

N'
ey
i
1
o
b

fr

2,

tetrazolium compound”’} 2}

—_—

=E5& w54 (0, 25, 50, 100, 150, 200 pg/mL)= A gsle] 2443k
o WFHAT. 244

"

o
a

s

Zo] welld 20 pLe] MTS solution (Celltiter 96%
Aqueous One Solution Cell Proliferation Assay, Promega, Madison, WI, USA)<
A7Fske] 2417 B<F 37°ColA ¥EEA]Zl F microplate readerE ©]-83}o] 490

nmel A FFEe] WEE 54, g2l t AxTAES HEEE BASI

a4, Wl e D Au) WMElEe 3% 80% EE FEES Ao
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Aok & SR o= el =4S A7 0.5 mLol FFF 3.2 mLE HHe &
0.15 mL® 5% NaNO, ¢} 587+ wh-gAZt ' 58 5 10% AICl; &9 A7}
st ThA] 187F ¥-8eA171 3 1 M NaOH & Y 2z Ao]Fm =4 510 nmol A

EYEE AL, F Behuxolt §FE cateching o §3te] WEojW EE

A}, Total phenolic acid $H&

% ¥ =3%2 Folin—Ciocalteu's phenol A]9FS ©]-83+ colorimetric analysis'™ <
o] gatqrt W A ;8N ZF4 2.6 mLY Folin & Ciocalteu's phenol reag
ent 200 pLE H7lsto] & A2 5 621t Aol wESAIZ T E9gk & 2
mL2 7% Na.CO; solutione 7} & 1A13F 308 &<k HAAIHAT. 750 nmol A

EYEE S4Pov EEFA PFAS 495 A9 gallic acid o] §-3Helv.

Ao By QoA wrEoAE RE 38 2 ES FEo dEE PR AHE
o EAst=s AEE T UdA F3k AyEAd S 712 A EES phytochemical

olg} st} o] ¢t phytochemical & et =ol=1} HlumA $3HE2 radical acce
ptor=A] £-& conjugated double bond T-2= o] 73l free radicaldll H=}
Z Fojste] 19 gast zhgo] Hold Aom dejA gtk B AFdAE Hes
Qo H w40 o] gatsl & aTS YolR 7] 9lsle] 2,2—diphenyl—1-—picrylhy
drazyl (DPPH) &tz AAEA, 2,2'—azino—bis(3—ethylbenzthiazoline—6—sulfon
ic acid) (ABTS) #t]Z 2A&4 2 superoxide dismutase (SOD) A3 &A3&

=355t

1) DPPH radical 274
MAEZF Addetar zebdA AR = free radicaldl o] METE AkslE o] E44H
o dlE=y e Yol AElAl free radicaldl HAAE Fofste] 4bstE A

st @akst sEo] lvtar 4 A vk DPPHE AFAI7F QHA S free radicalS A
Ya Q= stz dikstEde o3 sy o] izt 78S ERlst=d e
AFEEE 2ot} U6 1D pppH Y7 AA%S AL Brand—Williams 2] HF
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He s83tel =439t Y. DPPH 100 uM3} 80% #WeheS E§3t¢] radical
GAE Azt 72t A= 50 uLell radical §9 2.95 mLS H7hste] 23 TollA
303t o Aol WASHAT. o W DPPH radical 4715+ vitamin C
equivalent antioxidant capacity (VCEAC)So. & YEMNUS™ 517 nmoll A SFEE

=43t

2) ABTS radical 2724
blue/green ABTS radicalsS ©]83te] 3499 &italss A3t 1.0
mM AAPH (2,2'—azobis—(2—amidinopropane)HCI)9l 2.5 mM ABTS® (2,2'—azin
0o—bis(3—ethylbenzthiazoline—6—sulfonic acid) diammonium salt), 100 mL<%] PB
S&NS =3 70 C water bathollAl 30%3F ¥H&A1AH ABTS radical solutions
THE9lth PVDF 0.45 um (Gelman)E ©]-83}9 radical solution® Hf&S 4
= % PBS bufferg o] &3t 734 nmolA 0.650 £ 0.0209] SF == ABTS-

(stable oxidized free radical) solutiones 324138}t 980 plLe] Radical solution

::J‘

20 uL9 sampleS 10%3F ¥k2 % 37 C, 734 nmol A absorbance reduction

S =43} vitamin C equivalents antioxidant capacity (VCEAC)=Z e SITE.

3) SOD &AEA
SOD+= At &9 7ot df o EAlstes A2y 242 73 AAE Al
Ast= 9S dhth. SOD FAFEA &2 LS phytochemicalel]l &3l E& o] SODe}
FARSE 98 3}l superoxide radical®] WHEA S oA, ABAE HISST HA
go] gk ¥V SOD fAFRA e 42 SOD Assay kit—wst (Dojindo, Rockvill,
MD, USA)E A}&39tt. 96 well plateo] sample 20 ulLE 3 & WST
working solution 200 puL¥} enzyme working solution 20 plLE& Yl H¥H-SA]Z T}
uL
9

dl

-

2] o]

il
olo

Blank 29} 39+ dilution buffer 20 uLe} WST working solution 200
A Z . micro reader® AFE3FY 450 nmolA SAsa I AdE U

skl SOD 2ALd& AU,

Ean

)

SOD activity (inhibition rate %) = {(Abiank1—Abtanks)— (Asample = Aptank2) } /
(Aptanks = Aptanks) X 100
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2
w Ao Addds "Hed 28R g8 o)A A2 Sigma Plots

Fo, WMo, Aujatmsiye Bre] AukAR A A= Table 2
= 7-10%= HERRLTE
Ast4oe] A9, BEstEo]l 81.92%% JPY Bow oA 4.47%, 3E

ZA 0.27% A2 UERsh wWEkEe (el A% ©@stE]

80.27% = 7F4 wWgkomw ZFuhwlz 671%, 38 2.44%, =AW 0.86% =A=E U}

& gejol7] miel 3744 H5e BE SR
}

-1 =
Ebtt}, 2pAAL WE= o A EFRElE o] 78.45%, YA 8.60%, 3]E 3.59%,
AR 1.97% A= YEST Wet = i skl vls] 24 2 2w
Holq =2 & Holsd dA wol A8sta & Aty =AW 2 0.5%

olm Zutul Aol AL 157%0|t},

.

Table 2. Contents of nutrition facts

Contents
Kcal/100g g/100g
. Crude Crude Carbohydrat
Calorie Water . ) Ash
lipid protein e

A2 348 8.89 0.27 4.47 4.45 81.92
o540,

356 9.72 0.86 6.71 2.44 80.27

(A wH)

W= Q. 366 7.39 1.97 8.60 3.59 78.45
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=

729 AREAQ emoding #2438 Emodin®] %% Fig. 29F #Zom 2
¥+ emodin® ¥EFE9S ZAEe] HPLCE W48, peak WA I} FF+8 9
o] FEE WFE sto] HARME st 1 A3 62.5-2000 pg/mLe] FE
WA y = 2974x + 19970 (r¥ = 0.9985)¢] Aulg #AZ el (Fig
3) retention time= °F 30.6%°]|th #X o2 A3, Wk, AujLt
Mot el fis] HPLCE w48ttt (Fig. 4). 2 A3 374 st & A

St oAt emodin®] 0.015% &% . HPLC chromatogram ZA3E 73
(@)

emodine A3 vte] AuEAYS gQlgd & A, 37 saed
chromatogram©] th& Z o & Hol 37[% 3ot 2% v E2S o 4
AT
OH O OH
. JJ\ S
jﬁﬁ A e HQQ
. /“ ‘
- O “w;f OH

Fig. 2. Emodin 7%
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Fig. 3. Emodin &34 (r* = 0.9944)
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Ie=

Fig. 4. HPLC A Zv}E 1%, emodin (A), d3t5-2 (B), WMal-2 (AuH), C), W3}
4% (D)

1 . .
Nova—Pak C18 column; mobile phase: Water—MeOH; flow rate: 1 mL/min, UV detector: 254 nm;
oven temperature: 30 °C.

t}. Flavonoid % &&A
Feel 80% oS FEES ZEniolm 3 B A Fig 59 ¢
Flavonoid®] #&o] =7} S7ted5 A F7kste] 0.01 %9 =4 14.56

mg/L, 1% EXolA 76.7 mg/L9 flavonoid TS el oW A8 £79 =g
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Fig. 5. 3t AR Fa& &8 ZEols I

2}. Total phenolic acid compound A% &4

ool 80% dEE FEwel T dAud sgEe I Fig 63 £k 0.01%9
FEoA AlEE 8.29 mg/LolA 9.10 mg/LE H]523F phenolic &S H P oL}
1% sXolA Al 78.68 mg/LE 7F4 & s B, Au) wWaleo =
45.37 mg/L= 7V $2 @& YeEidt AR 25 s=7F S7HESEE phenolic
o] g Al FIFeRAIRE MwbA o ® A3k 2 9] phenolic ol 7HE s=ar, Ajw)

W59 9] phenolic $FF°] 57 % A== 71 w2 @& YERSITH
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Fig. 6. 342 A89 F=E %% total phenolic compound &3

Q17+ A AW A NI E HUVEC MEL Q171 7FAEZQl HepG2 AL
ek Asle, Wl Aujak WEEo o] AEEAS Uolr ] 93] MTS

assayS 333t} o] W] HUVEC Al¥x= A7 34 MAads dolr 7]
A Aojunw dAUIAERA MAE3E Zlo]al, HepG2 AEE 402 AFT
o] gt oA 7H A sEE7] ute] (FEAS dotry] 98] AEstal
Uk oR A Aol e AEEAo] YEhr] AAste s RE AR FE=E
5% (0, 25, 50, 100, 150, 200 pg/mL)ZE 24A17F =<2k AHEsk A3}, 200 pug/mL
o] F=MAE F A AEF BF 545 YA &g (Fig. 7, Fig. 8). ¢

, Fig. 79] AdlM Aot FE=o o8 AE7F F4 ek AAH HolA|nt
I+ A3l F25 179 Mo MTSE SAste Iddlol 93-S vH, 1+ 9

A3z e Aolx AEZA o] dojibt AL op),

)

o

F
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Fig. 7. Effect of Polygonum multiflorum (A), Cynanchum wilfordii (B)
and Polygonum multiflorum from Baengnyeongdo (C) extracts on the cell

viability of HUVEC cells
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Fig. 8. Effect of Polygonum multiflorum (A), Cynanchum wilfordii (B) and
Polygonum multiflorum from Baengnyeongdo (C) extracts on the cell viability

of HepG2 cells
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v}, gatksieyd 54
1) DPPH radical &7 %A

4o Aol DPPH #Hl2 27452 wad A3 Fig 9 ANGAT. a5

2 AR Abole] o9l Aol UEA Ygtont FUH FrelA wasest
A e 275 Uitk 0.1%9) SRl Hae @ A wairoe] 4
217} 29.1 mg/L, 30.36mg/Le] 2% S tEhlglom Welret 27.8 g/l 744
Re 2A%S uet. AAdon wEel me HsEest 237 ~ 98.6
mg/L® 7P ¥ e dabs 24 vehgl

120 -

fo

O
L X

4 o o
4 4
o

100 -

O =
1
fo

B0
60 -

a0 -

B N A Y O

0.01 0.05 01 0.3 0.6 I

{7/8w) o uweya jo Jusuoy

Concentration (%)

Fig. 9. 359 A 89 F&& 5% DPPH radical 27 %

2) ABTS radical 2A&4
ABTS &t Z-& o] &3k 3itsl €442 Fig. 109 & a9 Al m7re] fro 3¢l
2ol = UEHUA Zov swvt S7ESE kst &4 Frtskgith Astr L,
T i 01 %9 koA aAddLe 742
mg/L, 9.5 mg/L, 7.4 mg/LE YERNASH 1% solAx+= ZH2F 43.0 mg/L, 4
mg/L B 56.2 mg/LE YEHHAT A5 & zo]E HolA| kot Aot
FEHEE 94 ~ 89.2 mg/L, MEFLE 9.5 ~ 97.2 mg/L, AujA W= o] AL
7.4 ~ 89.0 mg/Le] WHHAE udERO] Azt WEgEe ] A tha e Ak
A4S YERA T

W W ME 0 (X
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Fig. 10. 3l A5 &5 5% ABTS radicalS ©]

3) SOD A~A%A

SOD

A 84 A A7E= Fig. 119 AA|

(2]
=a

o A

SOD A &so] YeYA] ¢

1
s

Lol A

=

e

)
S

kil

[e}
%k

3ol 7V =

&
44, ABTS @S o83

7}, Flavonoid, Total phenolic acid®]

o 7% DPPH #6lZ 27

p

=
[e)

Ao v,

=0
B 2 B

]

o A

n_mO
B
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oA sl FH2HE A 5% 19

1. HMG—CoA reductase A& &4

Ao AHRHE st Astret xR RA Wt 2% (AAR, AH) F 3T
= AREsElY skl AR @48 viE wizkA] Sdskar E47] (KA2610,
Jworld tech, Gyeonggi—do, Korea)@ a3ttt E4ld EEA5 10 gofl 80%
EtOH 100 mLE % 7}sle] heating mantle (Changshin scientific Co., Korea)ol A
Wz d4d3 & Jrdete £7] AIAEE AlAE 7SR 3AIZE Eet 33] whE
T 5, oHetadth AL 50 °CollA Y wFot] T2 F EER o)
of AFAER AMESITE HER H AlRE Ao AFES] 98 Zads s
=

DMSO9) =9l % 0.45 um syringe filter= o] #}3&}o] E 23 o] A}8-3} ).

-

. HMG—CoA reductase inhibition activity

A& % 5-(SD, Sprague—Dawley, male rats weighed 200—220 g)& ¥l AR

of 19 FelzHl B A7MG ARE FHstel 791 ASFYLh Alge] Ty A4

= AHRRLAL, siRete] e A Este] FAE SASIY AEd 3 1g9
2

ice cold buffer (50 mM phosphate buffer, pH 7.0 with O.

i
o
L >1L

mL
mM dithiothreitol) & 3 7}3%F & PotteriElvehjem type glass homogenizer® 15
Z23F AdEHER A% §, 15,000 gollM 1023 dA Eesisltt. e Sl &

Bow 93] AASL thA] 100,000 gollA 7083 29

AR Ete] AS NS B g]al microsome pelletS FH3Th thA] buffer AZ mi
g

_I

N

crosome= rat liver 1 1 mLA H7}ste] A& 3k 100,000 gl A 60537F =¥
A3 v s A2 Wi —20 CollA Basdvr. —20 Tolx Ha 243

AA 4 7+ B3H microsome pelletS A=A s $, 3 mL/1.5 g rat liver
9] pbuffer B (50 mM phosphate buffer pH 7.0 with 0.1 M sucrose, 2mM di—
thiothreitol, 50 mM KCl, 30 mM EDTA)E 7}ste] #43¥ . ©bA] 7 mL/1.5¢g
rat liver®] buffer BE H7}sH $of A-2oA 30&3F WAg v 100,000 g, 20
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axdoR sl AL W 7hA =7

o
ol

bl 2

oy

ol
oh

ol

Tl A 607 =4l
0ColA Hyatitt.

HMG—CoA reductase A4S Kleinsek 5 “Veo] wlo] wa} =439 1
mL cuvetteo] 20 ulL® ZF A& , 100 uL9 phosphate buffer (0.5 uM pH 7.0),
100uLe] DTT (20 mM), 100uL¢ NADPH (3mM) , 100 pL¢ &4AY & 7}éta
HS o] w2 37C=E AAS A §Aske] ¢k 1057F preincubationd &,
100uLe] HMG-CoA (3mM)E 7Fste] @awtgS AlZsbalnl. wkgo] Alzg )
Al 340 nmellAl 57t FFE WstE 715318l ZF AlE+= DMSOd &3
AA Wkg ol H7}sled

ittt

—control blank® &3 %=
—sample blank® &3 %=

(controle] &34
fg‘i'/]-

Inhibition activity(%) = 1-—
e (sample 9]

T~

o A ®H oAz

=
80% NEFE FZ=E9° HE¥ HMG-CoA reductase inhibition activity=

a4
=A%t A3l+= Table 3% 2. 5= 5% 1000 ppm ©]AelA &S YHEeERA
o™ 1000 ppme] 4% HMG—CoA reductase inhibition activity”’} % s}42., #W3}

o 2 Au) Wt ARl 22 77.9%, 49.0%, 57.9%% YEFE ™ 10,000
ppme A 77 92.6%, 85.3%, 84.2% % A ;e ANBVF 7MY B @S UE
WA HMG—CoA reductase™ Zd|2=HE A dAA 2-831= rate—lim—
iting enzyme S Z X 2| EZo|L} o] Ay o|=A S5t Ee AP H2e T3 o
A9l mevalonic acid®] AL sl A = Aoz AdyA g YY) g3

2o2ug, 9% LDL-2e2e2e] $37k 225% By Agase oY

ol Atka el Qo] AFAA we THXHE ASASS ¥ A A
Bag Fol wuHm gk webd S4o] glu AT AE2AZYE Feox

2)
HE Akl /B2 v A7 Hdd Aom sddn
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Table 3. HMG—CoA reductase inhibition activity of 80% EtOH extracts

(unit : %)
= Bk W3} Q. WakE e (AH)
10 ppm —182.7 £ 22.3 —391.2 £ 459 —484.2 + 50.5
100 ppm —-72.3 £ 12.1 —-62.9 =+ 12.1 —87.3 £ 16.7
1,000 ppm 77.9 £ 8.2 49.0 = 2.1 57.89 = 3.9
10,000 ppm 92.6 £ 4.2 85.3 £ 9.4 84.21 £ 11.6

7h s 3O

D AdA4=

B Ao AlgH A9 (Polygonum multiflorum)®t s+ (Cynanchum
wilfordi e AXHE F &3] vkE wW7bA] FHska 471 (KA2610, Jworld
tech, Gyeonggi—do, Korea)Z w355ttt 48 +2A 5 2 kgol 80% EtOH=
1:10 H&2 Hrlstod x4 JAE AL F=7] (COSMOS-660, KyungSeo
Machine Co., Inchon, Korea)ollA #H7] Al&g AHE 7|Eo &2 6A17F &<t 95

Cold FZak3lth. FF 02 80 °CollM sk s=3dte] AlgAE= ARSI

2) A3 5= AlS 2 g2 o]
7752 250 ~ 260 g9 4H3F Sprague—DawleyE 507g]eF 330 ~ 350 g
T7285  Sprague—Dawleyd 507tg]E& @HegdEn] =R Y g who}

AFAES} BS AfEe] FHshAA ASAFT 17U AEA Iy
(randomized block design)ell we} A3} AL z217) supg]A 107402 Y+

557 Ad AolE FFEu. A¥Ed (Table 4)2 AAA ol (1)3} 9749
O 2 o] Aol A 0.5%9] Hotre HEw (1), 1%9 At
), 05%¢ wWat+e HFa (IV), 1%9 Walse HFT (V),
FH2"UE gzt (VD), FU2HE - 0.5% Fe5-e Bea (VD), Fo2dE -
1% A3t49 Bawt (D, FH2EE - 0.5% W a3 (X), Zd2HE
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- 1% W EET (X)R iro] Agsioirh. Adglel Akgd Aole
AIN-93MS  7lEo=z ®WEFste] A& FHUsHETe  ZHUzHE
AEEE AolFAe 1%7F 7ML, sl HbRE A7 Aol Al
0.5%% 1%% A7bslitt. B3t Aol A glo] gwsliar A 2= 22 +
0.5 C, AdiFE (55 £ 5%), B 1243k F7] (light 8:00 AM ~ 8:00
PM)E A A8, A Aol AT dFdel . A3 ARt

=
A

Oft

Fo] 2lo] g8 ARSI, 2ola & (Food efficiency ratio: FER)S w5

AFS7tEe 22 7I3F ¢ AFTE HoldAR ez o] AEsqlt
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Table 4. Design of experimental diet'

Group
Diet composition
(SD)
| Control diet
I Experimental diet containing 0.5% Polygonum multiflorum
(5 g/kg of diet)
" Experimental diet containing 1% Polygonum multiflorum
(10 g/kg of diet)
v Experimental diet containing 0.5% Cynanchum wilfordii
(5 g/kg of diet)
v Experimental diet containing 1% Cynanchum wilfordii
(10 g/kg of diet)
VI Cholesterol control diet
(1%, 10 g/kg of diet)
Experimental diet containing 1% cholesterol and 0.5% Polygonum
VI multiflorum
(5 g/kg of diet)
Experimental diet containing 1% cholesterol and 1% Polygonum
VI multiflorum

(10 g/kg of diet)
Experimental diet containing 1% cholesterol and 0.5% Cynanchum

X wilfordii

(5 g/kg of diet)
Experimental diet containing 1% cholesterol and 1% Cynanchum

X wilfordii
(10 g/kg of diet)

'1: Control diet, II: Experimental diet containing 0.5% Polygonum multiflorum (5
g/kg of diet), III: Experimental diet containing 1% Polygonum multiflorum (10 g/kg of
diet), IV: Experimental diet containing 0.5% Cynanchum wilfordii (5 g/kg of diet),V:
Experimental diet containing 1% Cynanchum wilfordii (10 g/kg of diet), VI: Cholesterol
control diet (1%, 10 g/kg of diet), VI Experimental diet containing 1% cholesterol and
0.5% Polygonum multiflorum (5 g/kg of diet), VII: Experimental diet containing 1%
cholesterol and 1% Polygonum multiflorum (10 g/kg of diet), IX: Experimental diet
containing 1% cholesterol and 0.5% Cynanchum wilfordii (5 g/kg of diet), X:
Experimental diet containing 1% cholesterol and 1% Cynanchum wilfordii (10 g/kg of
diet)
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AT 5 A 1247 B9 AT ES AT A2 QkepE oA A E
2 3,500 rpmoll A 1587 ¥9A1E2] (Desk top centrifuge, Hanikl Sci. Ind. Seoul,
Korea) st @& AF 5 4 A7HA -80C oA s HASAT
Q5 F FA Adees AF gEAA AT, e AE5H

Aol A4, duAR FRe AAR F AR SA9A%. x40

2 9 Triglyceride (TG) #241& triglycerides reagents kit, LDL—cholesterol<
LDL—Cholesterol kit, HDL-—cholesterol== Direct HDL—Cholesterol kit, Total
cholesterol (TC)+% Cholesterol reagent kit (Bayer, USA)E ©]-&3}o] dNA)3}st
A AAL AEEA 7] ADVIA 1650 (Bayer, Japan)® FA1819 0w, Total lipid=
total lipid reagent kit (Medicos, USA)S ©|83}o] Agilent 8453 photometer
(Agilent, Germany)= 413} t}.

A ZFgk =

rulo

T2 BAE 7F AL 10% formalind 1A sle] et
1= =229 mounting 3t H&E |A& Aldist & FstdAn]7 (Olympus

BX51TF, Japan) o2& 1008]&=2 =& AR &9 ).

E_
=

Wy H
K
(03

A

e
rO
-
1o
Sl
rln
.
&
rir
w
—J
0p]
0p]
—
(\}
(e}
5
=

=
=

o,
@)

=

w

o

X

o

3
S

(o)}

D

il

o
Oft
o
s
uNS
M
1o
o,
=N

I} qTEAE Tela,  Agdel HAY  fFode deuix BAEA
(ONE-ANOVA) HAE Fdsidern, 7z Adde #9994 #HAH2 Duncan’s
multiple testol] &J3] 2l p < 0.05904 A A&}
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D AsS71, AoldA™ H Holas

A7 S AT, AoldAT R Aolass vagh dik= Table 59
Table 6°l ANA8tAth. =71 29 Aol AL Hy-iEo] oA F44<Q0 Aol
& HolA ot Vit (1% #Matr2), VIt (1% cholesterol, 0.5% A3t+2),
X+t (1% cholesterol, 1% gt )0l A ol Hlal Fol o= ZHastglom,
Aol A=e i Qe Vi, VI, Xato] AFTs7tde] foAow astal
, ek Aolad E3 Fo]How st (Table 5).

AR BF e Aol dHAZ (Table 6)2 IV (0.5% Hat42), Va (1% He42),
VII++ (1% cholesterol, 1% Z3t2), X<+ (1% cholesterol, 1% W&} )0l A]
el mls| fFojdor Hasidleon, AoldFFe] fHaw s Vi, Vi,

’

ul

k]

y

%)
Ass7rEFe] fFodom rsda, old wel Holgd LI

Vilwt, X+
Mo gasge. F3% GR mRAA AolAY 199 Wsred
AT BE olA oA AFo] fre o gadts AL FaAsgr
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Table 5. Initial and final body weight, body weight gain, food intake, and food

efficiency ratio (FER) in SD male rats’

Gr Initial body Final body Body weight Food intake Food efficiency
oup . . . .
weight (g) weight (g) gain (g) (g/day) ratio (FER)
I 331.94 + 9.49™  507.53 £ 16.41* 175.59 + 9.53° 23.50 + 1.05° 0.21 + 0.01°
il 333.85 + 10.11  502.13 + 20.14* 168.29 + 10.41®  22.98 + 0.49 0.21 + 0.01®
il 329.55 + 7.16  494.59 + 13.42° 165.05 + 8.74® 23.26 + 0.81° 0.20 + 0.01®®
v 335.54 + 4.75  503.28 + 16.60° 167.74 + 14.80® 21.57 + 0.70® 0.22 + 0.02°
\Y 328.76 + 6.32  449.16 + 10.37*  120.41 + 4.69° 20.04 + 0.58™ 0.17 + 0.01™
VI 332.05 + 5.23  504.19 + 16.66° 172.14 + 12.23*  22.49 + 1.22® 0.22 + 0.02°
VI 334.93 + 6.88  421.04 + 14.80°*  86.11 + 9.51¢ 19.26 + 1.54° 0.13 + 0.01¢
VII 335.57 + 4.06  472.65 + 17.31® 137.07 + 13.97™  24.08 + 1.29° 0.16 £ 0.01°
X 328.57 + 257  514.19 + 11.12° 185.62 + 11.85*°  23.07 £ 0.83® 0.23 + 0.01°
X 317.50 + 3.92 394.03 + 5.42¢ 76.54 + 5.65¢ 16.32 + 0.28¢ 0.13 £ 0.01°
1 . . . .
[: Control (control diet meets the requirements in the AIN—-93M
formulations), II: Experimental diet containing 0.5% Polygonum multiflorum

(5 g/kg of diet), Il: Experimental diet containing 1% Polygonum multiflorum
(10 g/kg of diet), IV: Experimental diet containing 0.5% Cynanchum wilfordii
(5 g/kg of diet), V: Experimental diet containing 1% Cynanchum wilfordii (10
g/kg of diet), VI: Cholesterol control (1%, 10 g/kg of diet), VI: Experimental
diet containing 1% cholesterol and 0.5% Polygonum multiflorum (5 g/kg of
diet), VII: Experimental diet containing 1% cholesterol and 1% Polygonum
multiflorum (10 g/kg of diet), IX: Experimental diet containing 1% cholesterol
and 0.5% Cynanchum wilfordii (10g/kg of diet), X: Experimental diet
containing 1% cholesterol and 1% Cynanchum wilfordii (10 g/kg of diet) All
data are expressed means £ SEM, n = 5 rats per group. Different letters in
a column indicate significantly different values assessed by Duncan’s multiple
test (P < 0.05). NS (not significant)
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Table 6. Initial and final body weight, body weight gain, food intake, and food

efficiency ratio (FER) in SD female rats'

Grou Initial body weight Final body weight Body weight gain Food intake Food efficiency
P (g) (g) (g) (g/day) ratio (FER)
I 256.17 £ 9.60™  365.86 + 21.15° 109.69 + 16.93°  22.01 + 1.14® 0.14 + 0.02°
il 248.87 £ 10.18  334.10 + 19.30® 85.23 + 10.77®  22.15 £ 0.42** 0.12 + 0.01%°
I 24347 £ 7.61  326.57 + 17.30®  91.66 + 8.67% 19.49 + 0.90™ 0.12 £ 0.01%
v 238.08 £ 9.44  280.27 + 11.28°° 4219 + 7.35% 15.61 + 0.71¢ 0.18 £ 0.01>¢
\Y 242.27 + 5.40 265.18 + 6.32% 22.91 + 2.68° 15.48 + 1.33¢ 0.05 £ 0.01¢
VI 24481 £ 5.76  321.89 + 12.96™ 77.09 + 10.93" 18.96 + 1.00° 0.12 + 0.01%°
VI 248.43 + 3.92  324.82 + 10.65®  76.38 + 9.36" 20.40 + 1.13" 0.11 + 0.01%°
VII 242.60 £ 4.29  296.31 + 7.26°¢  53.71 + 6.52 17.87 + 0.13% 0.09 + 0.01°
X 246.66 £ 4.43  316.52 + 15.20™ 61.61 + 9.53"¢ 22.92 £ 1.13" 0.09 + 0.02°¢
X 237.68 + 2.82 248.12 + 8.51° 10.44 + 8.03" 7.03 + 0.83° 0.07 + 0.03%

'1: Control (control diet meets the requirements in the AIN—93M formulations), II:

diet containing 0.5%
diet containing 1%
diet containing 0.5%

Experimental
Experimental
Experimental

Cynanchum wilfordii

Polygonum multiflorum (5 g/kg of diet), II:
Polygonum multiflorum (10 g/kg of diet), IV:
(5 g/kg of diet), V:

Experimental diet containing 1% Cynanchum wilfordil (10 g/kg of diet), VI: Cholesterol
control (1%, 10 g/kg of diet), VI: Experimental diet containing 1% cholesterol and
0.5% Polygonum multiflorum (5 g/kg of diet), VII: Experimental diet containing 1%
cholesterol and 1% Polygonum multiflorum (10 g/kg of diet), IX: Experimental diet

containing 1% cholesterol and 0.5%

Cynanchum wilfordii (10 g/kg of diet), X:

Experimental diet containing 1% cholesterol and 1% Cynanchum wilfordii (10 g/kg of
diet) All data are expressed means = SEM, n = 5 rats per group. Different letters in
a column indicate significantly different values assessed by Duncan’s multiple test (P

< 0.05). NS (not significant)
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Table 7. Liver, kidney and spleen weights in SD male rats’

Group Liver (g/100g B.W.)  Kidney (g/100g B.W.) Spleen (g/100g B.W.)
I 2.23 + 0.05" 0.57 £ 0.02° 0.16 £ 0.02°
I 2.24 + 0.06" 0.59 £ 0.02"™ 0.16 = 0.01°
I 2.33 + 0.08" 0.57 £ 0.02" 0.17 £ 0.01®
Y 2.37 + 0.05" 0.60 + 0.18™ 0.17 £ 0.00™
\Y 2.56 + 0.09 0.64 + 0.02% 0.18 = 0.01®
VI 3.10 £ 0.04° 0.59 £ 0.02" 0.18 £ 0.01®
VI 3.21 £ 0.07° 0.66 £+ 0.01° 0.19 £0.01%
VII 2.91 £ 0.16 0.59 + 0.03"™ 0.17 £ 0.01®
X 3.04 £ 0.17° 0.60 £ 0.01* 0.20 + 0.01°
X 3.10 + 0.09° 0.64 + 0.03* 0.19 £ 0.01®

'T: Control (control diet meets the requirements in the AIN—93M formulations), II:
Experimental diet containing 0.5% Polygonum multiflorum (5 g/kg of diet), II:
Experimental diet containing 1% Polygonum multiflorum (10 g/kg of diet), IV:
Experimental diet containing 0.5% Cynanchum wilfordii (5 g/kg of diet), V:
Experimental diet containing 1% Cynanchum wilfordii (10 g/kg of diet), VI:
Cholesterol control (1%, 10 g/kg of diet), VI: Experimental diet containing 1%
cholesterol and 0.5% Polygonum multiflorum (5 g/kg of diet), VII: Experimental diet
containing 1% cholesterol and 1% Polygonum multiflorum (10 g/kg of diet), IX:
Experimental diet containing 1% cholesterol and 0.5% Cynanchum wilfordii (10 g/kg
of diet), X: Experimental diet containing 1% cholesterol and 1% Cynanchum
wilfordii (10 g/kg of diet) All data are expressed means £ SEM, n = 5 rats per
group. Different letters in a column indicate significantly different values assessed by
Duncan’s multiple test (P < 0.05)
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Table 8. Liver, kidney and spleen weights in SD female rats'

Group Liver (g/100g B.W.) Kidney (g/100g B.W.) Spleen (g/100g B.W.)

I 2.19 + 0.07¢ 0.53 + 0.02¢ 0.15 + 0.01¢
I 2.29 + 0.07 0.55 £ 0.01 0.18 + 0.01°
I 2.29 £ 0.01% 0.54 % 0.02¢ 0.17 £ 0.01%
Y 2.45 + 0.06° 0.67 £ 0.01* 0.20 £+ 0.02**
\Y 2.48 + 0.13° 0.67 + 0.03* 0.23 £ 0.01°
VI 3.28 + 0.11° 0.57 + 0.01 0.19 + 0.02%
VI 2.98 + 0.08" 0.55 + 0.02% 0.20 £ 0.01®°
VII 2.77 + 0.03 0.64 + 0.02% 0.18 + 0.01°
X 2.74 + 0.09 0.61 + 0.02" 0.19 + 0.01"
X 2.78 £ 0.07" 0.70 £ 0.02° 0.22 £ 0.01°

'I: Control (control diet meets the requirements in the AIN—93M formulations),
Experimental diet containing 0.5% Polygonum multiflorum (5 g/kg of diet),
Experimental diet containing 1% Polygonum multiflorum (10 g/kg of diet),
Experimental diet containing 0.5% Cynanchum wilfordii (5 g/kg of diet),
Experimental diet containing 1% Cynanchum wilfordii (10 g/kg of diet), VI:
Cholesterol control (1%, 10 g/kg of diet), VI: Experimental diet containing 1%
cholesterol and 0.5% Polygonum multiflorum (5 g/kg of diet), VII: Experimental diet
containing 1% cholesterol and 1% Polygonum multiflorum (10 g/kg of diet), IX:
Experimental diet containing 1% cholesterol and 0.5% Cynanchum wilfordii (10 g/kg
of diet), X: Experimental diet containing 1% cholesterol and 1% Cynanchum
wilfordii (10 g/kg of diet) All data are expressed means £ SEM, n = 5 rats per
group. Different letters in a column indicate significantly different values assessed by
Duncan’s multiple test (P < 0.05)

SEZEH

- 56 -



3) dAY aspirate aminotransperase (AST)®} alanine aminotransferase
(ALT)®] 574
st HI7F e st 57 9o dAFAe I3 F AST, ALTY €4
S 543 A= Table 99k Table 1001 ANAISHIH. Parke] AelM = = 2%
d2~HE Aolo] oste] ALT9F AST €Ao] F7lsiitta Halstgis=d, 2 A+
ANME 1% Fd=HEe B35 (VI VI VI, VI, X) o4 &3 ALTSF AST &4
of iz (1) Bt} T7kste A3de BA oy 7oA <l Aol YeuA &t

=9
BVl AF 9 AST FAHE Haros Ware s BE FFA Ao Fo=
T BEFE HAATh Kime M= aXdT R G 2 Aol Wt FE=
& Afrzol FFHAE ol ASTe] FAo] tlzwd madle] Fads Ao B
stol ¥ Agteh AAFGT P Hg Aol AFsF HE AST 2 ALT #g2

- 57 -



Table 9. Serum AST (SGOT) and ALT (SGPT) activities in SD male rats’
Group AST (U/L) ALT (U/L)
I 107.75 + 2.39¢ 40.33 + 3.53°
il 103.00 + 8.53°° 36.50 = 0.96 °
I 98.40 + 2.93% 34.00 £ 1.10 °
I\ 99.00 + 5.97% 35.33 + 2.03°
\% 82.20 + 5.08° 33.25 + 0.48 °
VI 124.50 + 8.27" 50.20 + 8.38 °
VI 107.60 + 6.53"¢ 40.00 + 1.53°
VII 115.50 + 8.62"¢ 42.33 + 2.33°
IX 246.33 + 16.18° 125.33 £ 25.54°
X 141.33 + 12.44° 54.33 + 12.35"

11

Control (control diet meets the requirements in the AIN—-93M formulations), 1I:
Experimental diet containing 0.5% Polygonum multiflorum (5 g/kg of diet), IlI: Experimental
diet containing 1% Polygonum multiflorum (10 g/kg of diet), IV: Experimental diet containing
0.5% Cynanchum wilfordii (5 g/kg of diet), V: Experimental diet containing 1% Cynanchum
wilfordii (10 g/kg of diet), VI: Cholesterol control (1%, 10 g/kg of diet), VI: Experimental
diet containing 1% cholesterol and 0.5% Polygonum multiflorum (5 g/kg of diet), VI
Experimental diet containing 1% cholesterol and 1% Polygonum multiflorum (10 g/kg of diet),
IX: Experimental diet containing 1% cholesterol and 0.5% Cynanchum wilfordii (10 g/kg of
diet), X: Experimental diet containing 1% cholesterol and 1% Cynanchum wilfordii (10 g/kg
of diet) All data are expressed means £ SEM, n = 5 rats per group. Different letters in a
column indicate significantly different values assessed by Duncan’'s multiple test (P < 0.05).
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Table 10. Serum AST (SGOT) and ALT (SGPT) activities in SD female rats’

Group AST (U/L) ALT (U/L)
I 97.20 + 2.91* 32.80 + 2.78"
| 77.25 + 2.87° 28.25 + 0.25°
il 79.75 + 3.20%° 28.50 + 1.32¢
\Y 86.75 + 3.54% 28.40 + 1.91¢
\Y% 94.00 + 3.11% 35.00 + 1.52
VI 109.40 + 12.21° 41.80 + 5.85%¢
VI 108.00 + 32.88% 58.33 + 23.62°
VI 98.67 + 4.10% 48.75 + 3.97%°
X 83.00 + 4.06™ 3550 + 4.17"
X 81.20 + 2.69% 28.60 + 2.56¢

'I: Control (control diet meets the requirements in the AIN—93M formulations), II:
Experimental diet containing 0.5% Polygonum multiflorum (5 g/kg of diet), II:
Experimental diet containing 1% Polygonum multiflorum (10 g/kg of diet), IV:
Experimental diet containing 0.5% Cynanchum wilfordii (5 g/kg of diet), V:
Experimental diet containing 1% Cynanchum wilfordii (10 g/kg of diet), VI:
Cholesterol control (1%, 10 g/kg of diet), VI: Experimental diet containing 1%
cholesterol and 0.5% Polygonum multiflorum (5 g/kg of diet), VII: Experimental diet
containing 1% cholesterol and 1% Polygonum multiflorum (10 g/kg of diet), IX:
Experimental diet containing 1% cholesterol and 0.5% Cynanchum wilfordii (10 g/kg
of diet), X: Experimental diet containing 1% cholesterol and 1% Cynanchum
wilfordii (10 g/kg of diet) All data are expressed means £ SEM, n = 5 rats per
group. Different letters in a column indicate significantly different values assessed by
Duncan’s multiple test (P < 0.05).
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Fig. 12. Serum glucose concentration in SD male and female rats (A) SD male,

1

(B) SD female'

I: Control (control diet meets the requirements in the AIN—93M formulations), II:
Experimental diet containing 0.5% Polygonum multiflorum (5 g/kg of diet), II:
Experimental diet containing 1% Polygonum multiflorum (10 g/kg of diet), IV:
Experimental diet containing 0.5% Cynanchum wilfordii (5 g/kg of diet), V:
Experimental diet containing 1% Cynanchum wilfordii (10 g/kg of diet), VI:
Cholesterol control (1%, 10 g/kg of diet), VI: Experimental diet containing 1%
cholesterol and 0.5% Polygonum multiflorum (5 g/kg of diet), VII: Experimental diet
containing 1% cholesterol and 1% Polygonum multiflorum (10 g/kg of diet), IX:
Experimental diet containing 1% cholesterol and 0.5% Cynanchum wilfordii (10 g/kg
of diet), X: Experimental diet containing 1% cholesterol and 1% Cynanchum wilfordii
(10 g/kg of diet)

Bars represent as means £ SEM, n = 5 rats per group. Different letters indicate
significantly different values assessed by Duncan’s multiple test (P < 0.05).
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Fig. 13. Serum TG concentration in SD male and female rats (A) SD male,
(B) SD female'

'I: Control (control diet meets the requirements in the AIN—93M formulations), II:

Experimental diet containing 0.5% Polygonum multiflorum (5 g/kg of diet), II:
Experimental diet containing 1% Polygonum multiflorum (10 g/kg of diet), IV:
Experimental diet containing 0.5% Cynanchum wilfordii (5 g/kg of diet), V:

Experimental diet containing 1% Cynanchum wilfordii (10 g/kg of diet), VI: Cholesterol
control (1%, 10 g/kg of diet), VI: Experimental diet containing 1% cholesterol and
0.5% Polygonum multiflorum (5g/kg of diet), VII: Experimental diet containing 1%
cholesterol and 1% Polygonum multiflorum (10 g/kg of diet), IX: Experimental diet
containing 1% cholesterol and 0.5% Cynanchum wilfordii (10 g/kg of diet), X:
Experimental diet containing 1% cholesterol and 1% Cynanchum wilfordii (10 g/kg of
diet) Bars represent as means £ SEM, n = 5 rats per group. Different letters indicate
significantly different values assessed by Duncan’s multiple test (P < 0.05).
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Fig. 14. Serum HDL-—cholesterolconcentration in SD male and female rats (A)
SD male, (B) SD female'

'I: Control (control diet meets the requirements in the AIN—93M formulations), II:
Experimental diet containing 0.5% Polygonum multiflorum (5 g/kg of diet), II:
Experimental diet containing 1% Polygonum multiflorum (10 g/kg of diet), IV:
Experimental diet containing 0.5% Cynanchum wilfordii (5 g/kg of diet), V:
Experimental diet containing 1% Cynanchum wilfordil (10 g/kg of diet), VI: Cholesterol
control (1%, 10 g/kg of diet), VI: Experimental diet containing 1% cholesterol and
0.5% Polygonum multiflorum (5 g/kg of diet), VII: Experimental diet containing 1%
cholesterol and 1% Polygonum multiflorum (10 g/kg of diet), IX: Experimental diet
containing 1% cholesterol and 0.5% Cynanchum wilfordii (10 g/kg of diet), X:
Experimental diet containing 1% cholesterol and 1% Cynanchum wilfordii (10 g/kg of
diet)

Bars represent as means = SEM, n = 5 rats per group. Different letters indicate
significantly different values assessed by Duncan’s multiple test (P < 0.05).
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Table 11. Serum glucose and lipid profile in SD male rats’

Total— HDL - LDL—- . . .
Glucose Triglyceride Total lipid
Group (mg/dL) cholesterol cholesterol cholesterol (mg/dL) (mg/dL)
(mg/dL) (mg/dL) (mg/dL)
I 118.67 + 1.86°  52.75 £ 2.69  12.40 + 0.75° 5.50 + 0.29° 127.00 + 12.12* 397.00 + 23.49™
il 99.00 + 4.73% 42.33 + 4.67° 13.25 + 0.85% 4.67 + 0.33¢ 80.67 + 7.69°  318.33 *+ 21.06°
I 106.67 + 4.73"  44.00 + 2.31° 12.75 + 0.85° 5.00 = 0.00° 87.33 £ 7.67°  336.67 £ 36.92°
5.00 £ 1. 7.67 £ 4.1 3.00 £ 0.55% 5.00 £ 0.5 79.40 £ 5. 333.00 % 7.0
v 105.00 £ 1.00°  47.67 + 4.26° 13.00 + 0.55% 00 = 0.58¢ 9.40 + 5.94° 333.00 + 7.02°
.33 £ 5.70™° 67 £ 3. 40 £ 1. .33 £ 0.67" 77.00 £ 9.25 340.33 + 68.55°
\% 109.33 + 5.70™°  69.67 + 3.84" 18.40 + 1.44° 9.33 = 0.67" 00 + 9.25°  340.33 * 68
.20 £ 2.40° 75 £ 95 00 £ 0.71° .00 £ 2.00% 79.50 £ 4.7: 398.25 + 20.32"
VI 110.20 + 2.40"®  69.75 + 9.51" 10.00 + 0.71 10.00 + 2.00 9.50 + 4.73"  398.25 + 20.32"
2.33 £ 2.85° 5.33 £ 5. 5.80 £ 1.5 7.33 £ 0.67 72.20 £ 9. .33 £ 21.
VI 92.33 + 2.85° 65.33 + 5.81° 15.80 + 1.59% 33 + 0.67" 2.20 £ 9.18™  400.33 £ 21.84"™
7.00 £ 3.11% .00 £ 2.08° 67 £ 1.20% 7.00 £ 1.73¢ 50.20 £ 5.09° 357.33 £ 17.74"™
VI 87.00 + 3.11% 48.00 + 2.08° 10.67 + 1.20° 00 + 1.73% 0.20 £ 5.09° 357.33 = 17.74"
X 93.67 + 1.20% 69.33 + 1.45° 14.20 + 0.86% 10.33 + 1.45° 65.40 + 7.00*  449.67 + 13.32%®
X 102.00 = 5.00™!  93.00 * 6.03" 24.80 £ 2.18" 13.33 + 1.20° 62.20 £ 5.82"  504.33 £ 30.99°

' 1: Control (control diet meets the requirements in the AIN—93M formulations), II:

Experimental diet containing 0.5% Polygonum multiflorum (5 g/kg of diet), II:
Experimental diet containing 1% Polygonum multiflorum (10 g/kg of diet), IV:
Experimental diet containing 0.5% Cynanchum wilfordii (5 g/kg of diet), V:
Experimental diet containing 1% Cynanchum wilfordii (10 g/kg of diet), VI:
Cholesterol control (1%, 10 g/kg of diet), VI: Experimental diet containing 1%
cholesterol and 0.5% Polygonum multiflorum (5 g/kg of diet), VII: Experimental diet
containing 1% cholesterol and 1% Polygonum multiflorum (10 g/kg of diet), IX:
Experimental diet containing 1% cholesterol and 0.5% Cynanchum wilfordii (10 g/kg
of diet), X: Experimental diet containing 1% cholesterol and 1% Cynanchum
wilfordii (10 g/kg of diet) All data are expressed means £ SEM, n = 5 rats per
group. Different letters in a column indicate significantly different values assessed by
Duncan’s multiple test (P < 0.05).
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Table 12. Serum glucose and lipid profile in SD female rats'

Total— HDL— LDL- . . ..
Glucose Triglyceride Total lipid
Group (mg/dL) cholesterol cholesterol cholesterol (mg/dL) (mg/dL)
(mg/dL) (mg/dL) (mg/dL)

I 100.00 + 3.74° 77.25 £ 5.69™ 17.33 + 0.88¢ 8.25 + 0.48"°  132.33 + 19.10° 513.50 * 33.54
I 93.00 + 3.21° 74.00 + 10.00 23.75 + 0.25° 7.50 + 0.65" 05.33 + 15.65°  494.50 + 38.10
11 98.67 + 3.76" 74.67 £ 2.91 23.20 £ 1.20° 7.50 £ 0.65" 82.67 £ 26.08"  446.67 * 26.19
I\ 98.00 + 3.06° 83.00 + 2.89 25.40 + 1.17™ 8.00 + 0.45" 57.00 + 3.81°Y  453.67 * 12.72
Vv 97.67 £ 5.90° 101.33 + 7.42 31.60 £ 1.53° 9.67 + 1.20° 7150 £ 4.72"¢  514.33 + 12.88
VI 114.40 + 4.51*  109.75 + 31.36 10.20 £ 2.87° 25.50 + 12.28°  53.00 + 7.55°  508.00 % 76.62
VI 98.33 + 2.33" 78.00 + 4.73 14.75 + 1.25% 13.00 + 2.65°  62.25 + 8.62"!  400.33 + 32.63
VI 96.00 £ 2.00° 94.00 £ 10.02 12.75 + 1.11% 20.00 £ 2.65°  53.20 £ 2.75°°  408.50 + 99.13
X 118.33 + 0.88° 82.67 £ 3.71 16.40 + 2.09¢ 14.00 + 0.41* 43.00 £ 1.96%  488.33 + 22.84
X 93.67 + 5.21° 92.00 * 4.36 30.00 £ 2.17% 9.40 + 0.24" 60.50 £ 10.90°  470.33 + 13.53

1 N . . . . N

I: Control (control diet meets the requirements in the AIN—93M formulations), II:

Experimental diet containing 0.5% Polygonum multiflorum (5g/kg of diet), II:

Experimental diet containing 1% Polygonum multiflorum (10g/kg of diet), IV:

Experimental diet containing 0.5% Cynanchum wilfordii (5g/kg of diet), V:

Experimental diet containing 1% Cynanchum wilfordii (10g/kg of diet), VI:

Cholesterol control (1%, 10g/kg of diet), VI: Experimental diet containing 1%

cholesterol and 0.5% Polygonum multiflorum (5g/kg of diet), VII: Experimental diet

containing 1% cholesterol and 1% Polygonum multiflorum (10g/kg of diet), IX:
Experimental diet containing 1% cholesterol and 0.5% Cynanchum wilfordii (10g/kg
of diet), X: Experimental diet containing 1% cholesterol and 1% Cynanchum
wilfordii (10g/kg of diet) All data are expressed means £ SEM, n=5 rats per group.
Different letters in a column indicate significantly different values assessed by
Duncan’s multiple test (P < 0.05). NS (not significant)
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Fig. 15. Histological character of liver in SD male rats

(A) T (control), (B) VI (1% cholesterol control), (C) VI (1% cholesterol and 0.5% Polygonum
multiflorum), (D) VII (1% cholesterol and 1% Polygonum multiflorum), (E) IX (1% cholesterol
and 0.5% Cynanchum wilfordii) and (F) X (1% cholesterol and 1% Cynanchum wilfordii).
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2 (0-200 mg/mL)$}t plasmin®] F% (0-20 pg)¥®E fibrin plate Aol <]
&3 &/92 Fig. 169k Table 130 A|AIg wie} Zow o] w A7 Frg 3o
ERE A9 1 5T &2 A5 Has sk dAEs ARtsiglth A9 4
g, Aateee] HawrEel 200 mg/mLolx Fw o] wWHol oF 1.327 cm’®
plasmin 10 pg® = 22 A4S Blov Hds] sk o9& o= F7sHA
= gkolt}, 3, WMEFoE 25-200 mg/mLe AlZEFEA fibrin plateE -
w BEetA] ol @& Aol A fle AoRE AlmHETh AW WEFo =
S5%0 A positive control® AFE3F plasmin 5 pgel HE9} FAF
3 e ddgs] EA4S Bloenw 50 mg/mLy 200 mg/mLe FEAA 7
2 A& gds Bk 2y o] 9 wo]E 4]l Aibe opldlth
) A el &3rF dvka e AsreRths 18
H7p okt gk Wl HEME 9E3s E2 dEs 24S e 3o

A el Bt Sl VA e Ad AEadE &8 5 s ALl
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Fig. 16. Fibrinolytic activity of plasmin (1), A3t (1), W2 (AH))

(I, WMakFe (V)

1A1 200 mg/mL, B: 100 mg/mL, C: 50 mg/mL, D: 25 mg/mL, CON: control
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Table 13. Fibrinolytic activity of plasmin

) Q.
Plasmin Area XSk Eagel Area ) Area LR Eagel Area
(ug) (cm?) (mg/mL) (cm?) (cm?) (mg/mL) (cm®)

(mg/mL)
5 0.785 25 0.785 25 0.636 25 0.785
10 1.327 50 0.785 50 0.636 50 0.950
15 2.010 100 0.950 100 0.636 100 0.636
20 2.404 200 1.327 200 0.636 200 0.950

2. s=AYe % dA =

olr
Mo
4

7 As 3 U

D Ad A=
HoAo Alg¥H A2 (Polygonum multiflorum)®t W3t49. (Cynanchum
wilfordi e AXHE F &3] vkE wW7bA] FHska 471 (KA2610, Jworld
tech, Gyeonggi—do, Korea)Z w355t 418 +2A5 2 kgoll 80% EtOH=
1:10 H&2 Hrlslo] x4 JE AL F=7] (COSMOS-660, KyungSeo
Machine Co., Inchon, Korea)ollAl #7] Al&gh AlHS 7]eo= 6A1F &<t 95

Cold FZak3lth. FF 02 80 °CollM sk s=3dte] AlgAE= ARSI

=]
50v}2], Sprague Dawley (SD) &+, 4=

A sl 17Uz Aukselm A7)

-85, 9 12413 F7] 29
ol Al FAAFIHAA 157U 8717 AH AFol AL 1Y 4S5
N0E AR H (Fd AF 230 £ 2.8 908 28HEE BF (Jd7H; Randomized

complete block design)d}9iil 577 Ad 2o]E Fo3A
g 7 (SHR)> Aol (1), 0.5% Astre Fo (1), 1% Fstre Tt
5

(I, 0.5% W3t Folxt (IV), 1% WMelFe Folx (V) 5 EF
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193 (Table 14), #9 107te9] AAE dagoz sl AY AHag o

=
=
Fadol 400g Feldte] A% HAFEE SHAm T VARG ol

3}
filtering® A&t5E AFA3F AH SD AFHE= FR7 SR 747 2o dd
(Table 15)2.& o] AHAAo|7+ (1), Ao|FA9 0.5% AHdFe HET
(II), 1%9] Astre BFw (), 0.5%2 W4 BE5T (IV), 1% W2
B33 (V), Fd2dE gzt (V), FH2H5-0.5% Hsle e (D), &
2B E-1% Astre BEa (D), FH2HE-0.5% Wi+ B (X), &

A E-1% Welre Hea (X)E vro] Addsidint. A3 AMgE 2ol=
AIN-93M< 7o 2 Wgste] AT Fel2HELe] Fd2HE9 7
= Aol FA 1%7F A7 HANIL, s8] UM 2442 AolFAle 0.5%% 1%
HA7vstdth A Aol dHFS dFdol s A ARl SA sk 2o
8L ALeYE. 2lolas (Food efficiency ratio: FER)S w5 A

e 1 B AT ol MAFOE hro] BE gL

il

O{N
Q;E .
il

Table 14. Design of experimental diet'

Groups ) ..
Diet composition
(SHR)
I Control diet
Experimental diet containing 0.5% Polygonum multiflorum
I )
(5 g/kg of diet)
m Experimental diet containing 1% Polygonum multiflorum
(10 g/kg of diet)
v Experimental diet containing 0.5% Cynanchum wilfordii
(5 g/kg of diet)
v Experimental diet containing 1% Cynanchum wilfordii

(10 g/kg of diet)

' I: Control (control diet meets the requirements in the AIN—93M formulations),

il
Experimental diet containing 0.5% Polygonum multiflorum (5 g/kg of diet), II:
Experimental diet containing 1% Polygonum multiflorum (10 g/kg of diet), IV:
Experimental diet containing 0.5% Cynanchum wilfordii (5 g/kg of diet), V:
Experimental diet containing 1% Cynanchum wilfordii (10 g/kg of diet).

- 71 -



Table 15. Design of experimental diet'

Group
(SD)
I Control diet

Diet composition

Experimental diet containing 0.5% Polygonum multiflorum

I
(5 g/kg of diet)

" Experimental diet containing 1% Polygonum multiflorum
(10 g/kg of diet)

v Experimental diet containing 0.5% Cynanchum wilfordii
(5 g/kg of diet)

v Experimental diet containing 1% Cynanchum wilfordii
(10 g/kg of diet)

VI Cholesterol control diet

(1%, 10 g/kg of diet)
Experimental diet containing 1% cholesterol and 0.5% Polygonum

VI  multiflorum

(5 g/kg of diet)
Experimental diet containing 1% cholesterol and 1% Polygonum

VI multiflorum

(10 g/kg of diet)
Experimental diet containing 1% cholesterol and 0.5% Cynanchum

X wilfordii

(5 g/kg of diet)
Experimental diet containing 1% cholesterol and 1% Cynanchum

X wilfordii
(10 g/kg of diet)

'I: Control (control diet meets the requirements in the AIN—93M formulations),

Experimental diet containing 0.5% Polygonum multiflorum (5 g/kg of diet),
Experimental diet containing 1% Polygonum multiflorum (10 g/kg of diet),
Experimental diet containing 0.5% Cynanchum wilfordii ( 5g/kg of diet),
Experimental diet containing 1% Cynanchum wilfordii (10 g/kg of diet), VI:
Cholesterol control (1%, 10 g/kg of diet), VI: Experimental diet containing 1%
cholesterol and 0.5% Polygonum multiflorum (5 g/kg of diet), VII. Experimental diet
containing 1% cholesterol and 1% Polygonum multiflorum (10 g/kg of diet), IX:
Experimental diet containing 1% cholesterol and 0.5% Cynanchum wilfordii (10 g/kg
of diet), X: Experimental diet containing 1% cholesterol and 1% Cynanchum wilfordii
(10 g/kg of diet).
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(Desk—top centrifuge Hanil Sci. Ind., Seoul, korea) %S g3l 2gd &
Z+ o % Thrombin time (TT), activated partial thromboplastin time (aPTT)E
Coagulation machine (STA R Evolution, STAGO, France)®} %8 kit (STA
PTT A 5 & THOMBIN, STAGO, France)E ©]&3le 743kt

4) st g =9 akstE A
st 4kst#H S Cayman's  antioxidant assay kit (Cayman chemical
company, U.S.A)& °l&3te] A3t metmyoglobin?t H.0,5 HHSA71W
ferryl myoglobin radical®] A4 % il o] ferryl myoglobin radical2 ABTSE &t
Zh ol 7kxl ABTS'Z kst AlA #5418 =i=d] o|ul antioxidantE 2+ &
of radical &7l &8l o] WS AlstaL, A& H= ABTS radical A4S A
stAl H&= dElE ol&d ZHolth. st ks E S AFE kit WHEAIA 1
&4 *|E spectrophotometer (Epoch, D.I Biotech Ltd., U.S.A)o X Z4 33t}

JIN‘

5 < SRzl

1) 83 aPTT 2 TT &4
g dd2 AR aPTT ¥ ¥&74= (common pathway)el 7]Qlst=
(thrombin time)E =743le] H7}sEtE. thrombin® EASt= & A9 oy
gAY ¥k T, 7P FRsAANRE HEAHS Rbgolt. @4dstE  thrombine
fibrinogen ©-Z ¥ fibrin monomers AA3taL, o] GHAELS Ca "ol o T
Hol dawa Az AdstAl W™, Factor XMl ofaf wx ZAFH fibrin
polymerE @AM HFHo=m s BAsHA vk E3FF thrombine €A,
Vo, VIQAES S5 A dAgm dhgS 23 W ggs RREEEY
Zg28 A7 543 aPTT (Activated partial thromboplastin time)-2 & %oj
M A A (surface activator: kaloin, ellagic acid, celite %), Q1x| 4, ZF o] &S
A7 & 7 A w7pA 9] Alzro|t)h, aPTT Alzte] AAE = A= I A=
(intrinsic pathway)¢] XI, XI, IX, VI -£22¢1x}, T 72839 ¢l (prekallikrein), il
255 7]yl (high molecular weight kininogen, HMWK)9] Z¥3 V, X,
O, T &xlxte]l AxS owghtt. SHR ] aPTTe TTe| Z¥= Table 169
ATt aPTTe 49 &7 (1)L 33.43%5 71533, Hs52 0.5% A
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gl () 39.26%2 Z718toy 1% Ao (DL 28.11%2 Yz B
L3le ¥ Eol=xs As AT Ao sk Agels 0.5% AT
(IV)o] 27.21%% Wxa3} Hlaste] FAastdont 1% A (V)olHE 44.03
22t 2o S7ehs A% YEReh TT E3F aPTTSF A 43E o
Efwith. ©]31> SHR FolA Azt 0.5% Awr (M) Me4e 1% A
(V)ol deff a1 Wil A=2et 84zl 28ate] o s A A7 A2
2 HQTh SD £ Ao aPTT9 TTS Z¥H= Table 177} Table 189 7H7}
AAEAT. SD 2 FHoll Astge 3 WelrEeE BE FHAl aPTT 4F
o# Q1 ztolE HolA ggtert TT Af S7hsks 43S Ueileh SD 43 F
o] aPTT 4§ 0.5%, 1% Wal+Q F28E dFHT (X, X)o] 7217 33.72%
o} 42805 YERdo] tixadl FHzEHE AH (V) 22.73%00 Hl&) f9]4
o8 Frhske Ao E v wWskre FHY|aEE AFwe]l Hdd AR 288t
of dof $1E JANZ Aoz B

p

X

Table 16. Plasma activated partial thromboplastin time (aPTT) and thrombin
time (TT) in SHR rats'

Group (SHR) aPTT (sec) TT (sec)
I 33.43 + 1.41"° 42.37 + 1.80™
I 39.26 = 5.39 54.00 = 9.00
il 2811 £ 1.44 44.82 = 5.06
v 27.21 £ 2.08 38.30 = 1.13
\Y 44,03 = 16.37 43.19 = 2.68

'I: Control (control diet meets the requirements in the AIN—93M formulations),
[I: Experimental diet containing 0.5% Polygonum multiflorum (5 g/kg of diet), II:
Experimental diet containing 1% Polygonum multiflorum (10 g/kg of diet), IV:
Experimental diet containing 0.5% Cynanchum wilfordii (5 g/kg of diet), V:
Experimental diet containing 1% Cynanchum wilfordii (10 g/kg of diet). All data
are expressed as means £ SEM. Different letters in a column indicate
significantly different values assessed by Duncan’s multiple test (p < 0.05), NS :
Not significant.
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Table 17. Plasma activated partial thromboplastin time (aPTT) and thrombin
time (TT) in SD male rats'

(Sgri;[lzle) aPTT (sec) TT (sec)
I 26.76 + 0.52™° 38.24 £ 0.89®
il 38.18 + 5.62 40.70 + 1.39®
I 30.87 + 2.40 40.53 + 0.19%
I\ 26.60 £ 0.76 41.68 £ 1.70°
\% 28.45 + 1.06 41.23 £ 0.67%
VI 27.43 + 1.82 38.57 + 0.83®
VI 37.93 + 5.46 43.10 + 5.29°
VII 31.97 + 2.03 41.87 £ 2.07°
IX 32.90 + 3.97 38.40 + 1.79®
X 38.40 £ 15.87 35.25 £ 0.88"

'I: Control (control diet meets the requirements in the AIN—93M formulations),
[I: Experimental diet containing 0.5% Polygonum multiflorum (5 g/kg of diet), II:
Experimental diet containing 1% Polygonum multiflorum (10 g/kg of diet), IV:
Experimental diet containing 0.5% Cynanchum wilfordii (5 g/kg of diet), V:
Experimental diet containing 1% Cynanchum wilfordii (10 g/kg of diet), VI:
Cholesterol control (1%, 10 g/kg of diet), VI: Experimental diet containing 1%
cholesterol and 0.5% Polygonum multiflorum (5 g/kg of diet), VII: Experimental
diet containing 1% cholesterol and 1% Polygonum multiflorum (10 g/kg of diet),
IX: Experimental diet containing 1% cholesterol and 0.5% Cynanchum wilfordii (10
g/kg of diet), X: Experimental diet containing 1% cholesterol and 1% Cynanchum
wilfordii (10 g/kg of diet) All data are expressed as means = SEM, n = 5.
Different letters in a column indicate significantly different values assessed by
Duncan’s multiple test (p < 0.05) NS : Not significant
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Table 18. Plasma activated partial thromboplastin time (aPTT) and thrombin
time (TT) in SD female rats’

(SDG;Zumpale) aPTT (sec) TT (sec)
I 24.20 £ 0.93" 35.70 + 0.61™
i 25.20 + 1.70% 37.42 + 1.17
I 37.03 £ 7.57% 47.80 £ 10.67
I\Y 29.37 + 0.99" 36.55 + 1.12
\% 34.56 + 3.46% 48.68 + 5.21
VI 22.73 £ 0.77° 36.48 + 1.71
VI 38.80 + 2.69% 42.30 + 3.18
VII 31.08 + 2.01% 39.86 £1.27
IX 33.77 + 4.54° 48.94 + 6.74
X 42.80 + 8.9° 43.27 £ 2.79

'1: Control (control diet meets the requirements in the AIN—93M formulations), II:
Experimental diet containing 0.5% Polygonum multiflorum (5 g/kg of diet), II:
Experimental diet containing 1% Polygonum multiflorum (10 g/kg of diet), IV:
Experimental diet containing 0.5% Cynanchum wilfordii (5 g/kg of diet), V:
Experimental diet containing 1% Cynanchum wilfordii (10 g/kg of diet), VI:
Cholesterol control (1%, 10g/kg of diet), VI: Experimental diet containing 1%
cholesterol and 0.5% Polygonum multiflorum (5 g/kg of diet), VII: Experimental diet
containing 1% cholesterol and 1% Polygonum multiflorum (10 g/kg of diet), IX:
Experimental diet containing 1% cholesterol and 0.5% Cynanchum wilfordii (10 g/kg
of diet), X: Experimental diet containing 1% cholesterol and 1% Cynanchum
wilfordii (10 g/kg of diet) All data are expressed as means = SEM, n = 5.
Different letters in a column indicate significantly different values assessed by
Duncan’s multiple test (p < 0.05) NS : Not significant.
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ABTS " 2A%#Ho] 714 Holu Aoz Uelwl Hexane S8 E0AE =22 wr}
FakstHo] "HolX= ASES ol & 4 QY Wi E o9t FdsHl
Ethanol 5% %3 Buthanol E& &4 ABTS' &7 F o] ¢ #Holut

ot

- JHE === JHB EEEE JHH

1 mmPVME E=RPMB =8 PMH 0

204

104

Total antioxidant
capacity (uM)
capacity (uM)

Total antioxidant

(ng/ml)
25 50 256 50 25 50 25 50 25 s0 25 50 (pg/ml)

Concentration Concentration

Fig. 17. ABTS radical scavenging activity of Polygonum multiflorum and

Cynanchum wilfordii extracts and fractions'

'PME: EtOH extract of Polygonum multiflorum, PMB: Buthanol fraction of Polygonum
multiflorum, PMH: Hexane fraction of Polygonum multiflorum, JHE: EtOH extract of
Cynanchum wilfordii, JHB: Buthanol fraction of Cynanchum wilfordii, JHH: Hexane
fraction of Cynanchum wilfordii. Results are means * SD of triplicate data
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Ao AFEE st e Aokt dxT=M  Wetre 2% (AR, AW F

T= AT st AlRe s mbE w7k S-Sk #37] (KA2610,
Jworld tech, Gyeonggi—do, Korea)® 5l tt. F4dld EZA% 10 go 80%
EtOH 100 mLE #7}sl4] heating mantle (Changshin scientific Co., Korea)ol A
dato] #F7] AAE A S 7IEo®m 3ARF &S 33| WHE

j?‘_
ATH ApeNE 50°CelA et w=Hste] sAAXT F BEHE 5

L. ACE A& 24

Angiotensin—I converting enzyme (ACE) #3242 Chsuman and Cheung® W
el ostel FAATE 5, Angiotensin— I WEFAE E79] F oA o}
A Bz AAS 1 go 400 mM sodium borate buffer (pH 8.3) 10.0 mLZ
74k B 5 CollA 2441%F nwkgh & 472 (8,000<g, 30 min)ste] €2 4
NS ACE ahdo= ARSI Al 50 ulol ACE &4 50 uL ¥ 0.1
M sodium borate buffer (pH 8.3) 100 uLE 7}3F t}& 37ColA 5E3F
pre—incubation A|FH Tt} 7|2 =24 0.5 mM His—His—Leu (2.14 mg/mL) 50 uL&
H7tete] 37TCeoA 303 954171 & 1 N HCl 250 uLE 7}slo] HEE& A A A|
Zth. o179 ethyl acetate 1.5 mLE 7}3fo] 15%7F wwksl & 200xgo| Al 557+

A4 BAA AEN 1.0 mLE AT o] FZNe 9] AxA H FH
3.0 mLE 7beke] &) g 228 nmol A FFEE SHch
o A3t 9wz

Angiotensin A3ta@ 4 (ACE, Lung acetone powder)©= E7]9] |32 HE I o}
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A& AHEEo|th ACEE dtdeta-8< 7HAl+= bradykining 3lste] 243}
A7 3 BEFAAE 9 angiotensin—1& Adsle] A3k dgs2ES YERY
= angiotensin—I12 Aoz ndgte] gUle] #Ata <dA ek 0
TP 20009 % Syt =37A Ao o AL T 49l ad s
dlolty, ¥ =, ATy #AHE 7)ol dF= angiotensin I conveting
enzymeo| 93] dojirp= Aow dex] o ACEE E&43<l angiotensin 19
C "ebo EAlsk= His—Leus Adete] 23 dbdes-8&ES YEhE angio—
tensin [[E& AASI, dUS FAA7]+= bradykining EZAIA7|= @49
). CYACEA S A = ACES] 284S A3 o ZM angiotensin 112 AAAS, al—
dosterone W] 74, #EAAQl bradkinin®] F7F 59 AAES FI 2 AS
SGAA sodium®] HAES Fxste] Hore wio] & 4 gk Y w3k angio—
tensin I A3¥gAo] L0 7 Angiotensin I S 25 AAE Angiotensin [+
1715 283 RANAS SHAA dE2HE9 FE&

FANReRA Ax A4S euFe A4S @k

2%
il
2
g
B>
oft
2
fllo
4
L
~

80% NErS FZ=EAE FEHE =A3 ACE inhibition activity 233+ Table
199} 2t} 100ppm ©1/¢] F%olA ACE inhibition activity® YERI glom
Al NEY A FEEE 105 ~ 52.9%%2 7FE =& F4S JeErdA

Table 19. ACE inhibition activity of 80% EtOH extracts

(unit : %)
S a2 welee  wlale ()
10 ppm —2.1 £ 0.01 —-3.2 £ 0.04 —-3.8 £ 0.01
100 ppm 105 £ 2.1 6.6 £ 0.7 7.5 £ 0.1
1,000 ppm 17.3 £ 1.3 5.2 = 0.5 7.9 £ 0.2
10,000 ppm 52.9 £ 3.7 29.5 £ 3.0 35.3 £ 4.1
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DAY A=

B oA AlgH A3 (Polygonum multiflorum)®t s+ (Cynanchum
wilfordi s AHE F &3] vkE wW7bA S8t 471 (KA2610, Jworld
tech, Gyeonggi—do, Korea)=Z w355t 418 +2A 5 2 kgoll 80% EtOH=
1:10 H&=2 Hrlsto x4 JE AL F=7] (COSMOS-660, KyungSeo
Machine Co., Inchon, Korea)el A &7] AlZgk AlH S 70 = 6A17F &<k 95 C

NN FEaFATh TN 80 °ColM A4 FHF] NFATE AT

7792 % SHR (spontaneously hypertensive rat) 50v}2]E ()L NE n}
o oA Fdste] 15U dntAolm AT 5 Ao AFEsIITE. TE A
Aol et Fe ZH7F 22 £ 05C, 55 £ 5%=2 24Aekqlar, Wk 12417 57
zgotefoll A FFAIZIA 15U =317k AX A ARgsiiv. 15
Ae7Ibe AR H (FE AF 230 + 28 @F AFEER BR (G
Randomized complete block design)3} 573F AF Aolg Folstt

3) gl
Ag Aol= AIN-93MS 7|Fo = st At Watre 22 0.5%, 1%7F 5
sttt A Aol (1), 0.5% Hatse Fofw (1), 1% 48t

(ID, 0.5% Wl Folxt (IV), 1% Wetre Foaw (V) & 25
E58hAaL (Table 20), =92 10vke]9] 8FE doyoz wjxsdct. ¢
T ALERE Aol 400 ¢¥ Folste] A AASES S =2 Al E
°o]-&3ste] filtering® AetS AFAA AT AL AR A o
= AFAFE 28] Aol AT (giday)S AbEstglon AT 15 & |

gt ATS7HE (g/day) = HERR AT

=

=z
T H4 o

v
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Table 20. Design of experimental diet'

Groups Diet composition

I Control diet

I Experimental diet containing 0.5% Polygonum multiflorum
(5 g/kg of diet)

m Experimental diet containing 1% Polygonum multiflorum
(10 g/kg of diet)

v Experimental diet containing 0.5% Cynanchum wilfordii
(5 g/kg of diet)

v Experimental diet containing 1% Cynanchum wilfordii

(10 g/kg of diet)

"I Control (control diet meets the requirements in the AIN—93M formulations), II:
Experimental diet containing 0.5% Polygonum multiflorum (5 g/kg of diet), II:
Experimental diet containing 1% Polygonum multiflorum (10 g/kg of diet), IV:
Experimental diet containing 0.5% Cynanchum wilfordii (5 g/kg of diet), V:
Experimental diet containing 1% Cynanchum wilfordii (10 g/kg of diet).
DTS

dske F 13 2gstdon Fool A8 we oo welgud Azl g
cuffg F&sta 37 T2 249 F247 A 107 A dAGAN = 57 2
ol¢l7] dUS ¥ =A7] (LE 5002 storage pressure meter, LSi Letica,
Spain)Z o|&3dlo] 53] Wk =Ash

Fig 18. LE5002 storage pressure meter and a fake rat tail with cuff, sensor

and restrainer
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5) ddE=o I8 & A7 A=
A ol®= 55 A & FHAE 12A7F AAA7| L kel A AETt & B =
ZAZT dae 1A BFEH T 4 C, 3000 rpmel A 1587 QA Bt
(Desk—top centrifuge Hanil Sci. Ind., Seoul, korea) ddS #glglx, d¥+=
EDTAE AHgste] 4 C, 3000 rpmolA 10&3F 4] #Eelste] S sl
aejal b 2A 9 A, vEe AF sk AeA A

ds] AAANZ F FAS SAsslen b 249 dAZE det

A A5k,

fu
X,
rlo
ui
lo

6) defo] Aysjsha T4
Total cholesterol, triglyceride, LDL/HDL—cholesterol 5 A &AE EA3} 719
&4 AEE SA57] S8l oAt Hojasl AST, ALT 242 dAEdE 59
de FHo= AFFARA7] (ADVIA 1650, Bayer Co., Japan)®t A#HE kitE
Abgslo] S5 B9k g8 d &4S Thrombin time (TT), activated partial
thromboplastin time (aPTT)E Coagulation machine (STA R Evolution, STAGO,

France) ¥} AZHE kitE o] &3t =A%t}

A 2

3 Av}= SPSS 12.0 (Chicago, IL, USA
TrEFAAR A, dYMA LS e R sl e Duncan's

multiple range testoll &3l Zt Ay roll FolAdE p < 0.05 oA AASEA

o

>
3
of
)
[ Kl
il
5
uic)
flo
o
ofo
ol
e
N
>
o
M
o

o,

v Ay 9 aF

1) AoldHw, Aes7tEg 2 Hojas
7% SHRO| 5573 et FEES v 247 o] HAAZ AT, A
olg&e A M [FoAHQl AolE yEhA Eskth (Fig. 19, Table
21). A2lo] el [ 9 dUdHAATHIFS 2.05 g/day= F7el a1 H
AR F S 18.21 g/dayeldet. I, M, Ve dAdgw#ASHs e 242k 1.90

g/day, 2.07 g/day, 1.98 g/day= 7g/d2o] =t dt o4 ]1 2pol7h YeEtbA] &
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o} V2 1.63 g/day= txatd w8 #Aa4sts 235 ey oA«

Vo] Aol tmwol s AE olfE AoldAY ist v Fr Aol
a&o] Hrke Zlo] A Aol HAS Aom HIlTh
—— | - |l e n g W vEem ¥

330

300 4

270 A

Body weight(g)

240 —

week 0 week 1 week 2 week 3 week 4 week 5

Fig. 19. Changes of weight in SHR fed Polygonum multiflorum Thunberg and
Cynanchum wilfordii Radix extract’

'1: Control (control diet meets the requirements in the AIN—93M formulations), I
Experimental diet containing 0.5% Polygonum multiflorum (5 g/kg of diet), II:
Experimental diet containing 1% Polygonum multiflorum (10 g/kg of diet), IV:
Experimental diet containing 0.5% Cynanchum wilfordii (5 g/kg of diet), V:
Experimental diet containing 1% Cynanchum wilfordii (10 g/kg of diet).

- 83 -



Table 21. Table. Body weight gain, food intake, food efficiency ratio (FER) rat

fed experimental diet for 5 week'

I 2.05 £ 0.40° 18.21 + 1.70° 0.11 £ 0.02%
il 1.90 + 0.19® 17.95 + 1.37° 0.10 £ 0.01*
I 2.07 £ 0.40° 18.03 + 1.41° 0.11 + 0.02°
I\ 1.63 + 0.35" 17.65 + 1.18% 0.09 £+ 0.0%
\% 1.98 £ 0.50® 16.89 + 0.99" 0.11 £ 0.03*

'T: Control (control diet meets the requirements in the AIN—93M formulations), II:
Experimental diet containing 0.5% Polvgonum multiflorum (5 g/kg of diet), II:
Experimental diet containing 1% Polygonum multiflorum (10 g/kg of diet), IV:
Experimental diet containing 0.5% Cynanchum wilfordii (5 g/kg of diet), V:
Experimental diet containing 1% Cynanchum wilfordii (10 g/kg of diet). All data are
expressed as means = SEM. Different letters in a column indicate significantly
different values assessed by Duncan’s multiple test (p < 0.05). FER: Food efficiency
ratio : body weight gain / food intake
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Fig. 20. Changes of systolic blood pressure of spontaneously hypertensive rats
fed Polygonum multiflorum and Cynanchum wilfordii for 5 weeks'

"I: Control (control diet meets the requirements in the AIN—93M formulations), II
Experimental diet containing 0.5% Polvgonum multiflorum (5 g/kg of diet), II:
Experimental diet containing 1% Polyvgonum multiflorum (10 g/kg of diet), IV:
Experimental diet containing 0.5% Cynanchum wilfordii (5 g/kg of diet), V:
Experimental diet containing 1% Cynanchum wilfordii (10 g/kg of diet). Different
letters indicate significantly different values assessed by Duncan’s multiple test (p <
0.05).
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etttk (p < 0.05). AF9 A= 57 EF 0.66 ~ 0.77 go & EAHORE #
oAl Ael7k gl e vERTh (p < 0.05). Do¢t Choi “7 % Kim “V¢]
s Saral Aol FEES o §9 Ao A A Al st wte] d

Qo ZIVIFAE AT B’ A7IFACd #9

AT,

Table 22. The liver, kidney, and spleen weight of rats fed experimental diet

for 5 weeks'

Group Liver Kidney Spleen
(g/100g) (g/100g) (g/100g)
I 2.52 + 0.08" 0.72 £ 0.10® 0.26 £ 0.09™
I 2.53 £ 0.12° 0.72 £ 0.11% 0.27 + 0.10
I 2.49 £ 0.17° 0.72 £ 0.11% 0.28 + 0.10
I\Y 2.80 £ 0.27° 0.77 + 0.12° 0.30 £ 0.11
\Y 2.61 + 0.60" 0.66 + 0.04° 0.23 + 0.07

"I: Control (control diet meets the requirements in the AIN—93M formulations), II:
Experimental diet containing 0.5% Polygonum multiflorum (5 g/kg of diet), II:
Experimental diet containing 1% Polyvgonum multiflorum (10 g/kg of diet), IV:
Experimental diet containing 0.5% Cynanchum wilfordii (5 g/kg of diet), V:
Experimental diet containing 1% Cynanchum wilfordii (10 g/kg of diet). All data are
expressed as means = SEM. Different letters in a column indicate significantly
different values assessed by Duncan’s multiple test (p < 0.05). NS: not significant.

4) @A 2] aspartate aminotransferase (AST), alanine aminotransferase (ALT)

g4 F9 AST, ALTEZ4-2 Table 23°] YeERfATE AST9F ALTE AAW ofn
wARS FHASkE BAEA o AV A E EAEAR 2 F el 7 B %ol
EAsa 7k £ AEE deE AMSHE aolth I fF BAHS AXUe] o
LA FFo] graso] AlZue] Krolo] A2z §&5HW Na’, Ca®" 2 o]
AR Fgel Ak 2 A Axs W AxEte] Sojus] o Az
ZAetE ASTe ALT7F fr&9ch 282z g3 % ASTe ALT 59 =7l 1t

H
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Abeh kA9 Sh AdES onjstni dFe o=
axd FEARE FAste] 154 Aol ol&dta vk “Y. Table 23014 et
owkeh el ASTE dixsr (1)o] 133.90 UL} wludte] 0.5%, 1% 2t

o A
Bl dEa (1)o] 40.30 UL Hlawste] 0.5%, 1% At (I, IHE A
HAAIZ wte] 36.70 U/L, 38.10 U/LZE ¢ 9A YeEloy 0.5%, 1% W2+
41.00 U/L, 45.63 U/L= tizatol] vl =4 el 23505 1% WetFe
= izl vl oA oR Frtske Aol UEht el o= A FES 7
Aoz Hol A} wehd Ao FHFE FFS YERA X vk WS

]

Table 23. Serum AST (SGOT) and ALT (SGPT) concentrations’

Group AST (U/L) ALT (U/L)
I 133.90 £ 4.97° 40.30 £ 1.55"
i 112.25 + 4.01° 36.70 £ 0.79°
I 122.33 £ 5.92% 38.10 £ 0.72"
I\Y 124.44 + 4.45% 41.00 + 1.64°
v 133.50 £ 5.08? 45.63 £ 1.79°

'I: Control (control diet meets the requirements in the AIN—93M formulations), II
Experimental diet containing 0.5% Polvgonum multiflorum (5 g/kg of diet), II:
Experimental diet containing 1% Polyvgonum multiflorum (10 g/kg of diet), IV:
Experimental diet containing 0.5% Cynanchum wilfordii (5 g/kg of diet), V:
Experimental diet containing 1% Cynanchum wilfordii (10 g/kg of diet). All data are
expressed as means = SEM. Different letters in a column indicate significantly
different values assessed by Duncan’s multiple test (p < 0.05).

Ao @ WE4e =2 73k AolE R o]

sl 332 dH9 Glucose, Total

of
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cholesterol, triglyceride, LDL % HDL cholesterol %< veld ZA3E= Table
249} 2o} ddo A9 xR (1) 85.20 mg/dLo H|siA 0.5%, 1% A 342
(I, I)7F 2tz 88.00 mg/dL, 87.43 mg/dLZ =4 YENSIL, 0.5%, 1% W32
7 (IV, V) 747} 81.11 mg/dL, 83.33 mg/dL& djZ<rel] wlair WA e

AAF BF o] ¥ Total cholesterol®FS 20 ~ 92 mg/dL ¢ld] RE & AA 5
A& YT shARE 0.5% Wete AR 1% Wekre JFH e 24 50
mg/dL, 56 mg/dL® whZxol] s fojHoem Friste Aoz yehwth HDL
cholesterol & A3ste] AREA ZH2HES ExHANA Hor FEFHoHo

Fugse QA4 g g

ok = SF O ZY2HZSE $HFEle] A AREF

o7 2
g ol ZeS Az ek Y0 = AFA HDL cholesterol& #5224
He olME fFHA Zol7h glA T e s AdFHE oA E 15.60
mg/dL, 17.20 mg/dLE thZ+* 12.60 mg/dLel Hld] Feoldoez 713t LDL
cholesterol> d% ZFUXZHEY FE HF Yol 9 d3 Ho| FYLHES
ZHAA FMAsE F10A 7122 dF LDL cholesterol =9t A% =374 &
gho] AT AHT AL ok “Y. LDL cholesterol e #d42S.
T2 gt wE] folA o hasklal, WEkreE AdFH e e diEare] A
froldo s F7tste AES UeRlth. ek 27F LDL cholesterol $Hego]
Za Bt} =74 Y4 o]+ Total cholesterol §HafFo] a2 A7} =4
o] Z71gk A e Holut Total cholesterol S =}A|7F A 3 H 9
Helo] 57] wjiol LDL cholesterol & AA 7} 27 =4 Ugtt= A2 2 90
2 molty, A4 e dF triglyceride ¥ 27~108 mg/dLo|™
e, Meee AFAT BT AEddM "Hoiux gx AEFE vgyith

Total lipid &% Al Wl B5 g2 Fo3t A43E eyl

- 88 -



Table 24. Serum glucose and lipid profile’

Total— HDL— LDL— . . o
Glucose Triglyceride Total lipid
Group cholesterol cholesterol cholesterol
(mg/dL) (mg/dL) (mg/dL)
(mg/dL) (mg/dL) (mg/dL)
I 85.20 + 1.55®  43.10 £ 0.94°  12.60 £ 0.22°  6.14 + 0.14 58.00 + 1.86° 313.50 + 4.23°
il 88.00 + 1.44°  42.00 + 0.62°  12.90 + 0.31°  5.33 £ 0.17° 54.22 + 1.28% 276.88 £ 9.94°
il 87.43 + 1.00° 42,14 £ 1.18°  13.10 £ 0.23°  5.67 + 0.17° 52.00 + 1.20° 285.63 £ 10.05"
A1 £ 0.95®  50.00 + 0.9: 5.60 % 0.0 67 + 0.17° 50 + 1.80™ 293.57 + 22.32°
v 81.11 + 0.95% 0.00 £ 0.93°  15.60 = 0.31" 6.67 £ 0.1 46.50 + 1.80" 293.57 + 22.32
3.33 + 1.86"  56.29 + 0.84° 7.20 + 0.25° 67 + 0.17° 50.70 + 2.31° 318.57 + 8.91™
Vv 83.33 + 1.86 6.29 + 0.84 17.20 £ 0.2 6.67 + 0.1 0.70 + 2.31 318.57 + 8.91°

'I: Control (control diet meets the requirements in the AIN—93M formulations), II:
Experimental diet containing 0.5% Polygonum multiflorum (5 g/kg of diet), II:
Experimental diet containing 1% Polygonum multiflorum (10 g/kg of diet), IV:
Experimental diet containing 0.5% Cynanchum wilfordii (5 g/kg of diet), V:
Experimental diet containing 1% Cynanchum wilfordii (10 g/kg of diet). All data are
expressed as means = SEM. Different letters in a column indicate significantly
different values assessed by Duncan’s multiple test (p < 0.05)
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Roots of Polygonum multiflorum Thunb.(1.7 kg)

80% ag. MeOH X 3

MeOQOH extract

EtOAc / H;0

I 1
EtOAcTr.(1059) H,O fr.

n-BuOH / H;0

n-BuOH(84 g) H,0

Fig. 21. Schematic Procedure of solvent fractionation from methanolic extract

of Polygonum multiflorum
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(PME, 78 g)3 n—BuOH #3 (PMB, 91 )3 H.,0 £38& At} (Fig. 22). 4
ofxl 7} &g st HlEmE gElste] TLC +41383lth (Fig. 23, 24). A&
g TLC 9 &7 % A&l 53 2tk EtOAc #9: Si0, TLCE °]&3}8l
on, AN &= n—hexane—EtOAc=51, CHCl3—MeOH=10:1,
CHCls—MeOH-H:0=16:3:1—8:3:1& A}& 3¢lem, BuOH 8% 9% Z& =

L -

Roots of Cynanchi wilfordii (5 kg)

80% aq. MeOH X 3

MeOH ext.
|

EtOAc/ H,0 Fr. |
EtOAc fr. (78 g)

H:0fr.
| n-BuOH/ H20

n-BuOHTr. (91 g) H:z0 fr.

Fig. 22. Schematic Procedure of solvent fractionation from methanolic extract

of Cynanchi wilfordii
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cynandione A

& /

. & ‘
‘ . cynanchone A

-
n-hexane: EtOAc CHCl3:MeOH:H;0
=51 =16:3:1 = 8:3:1
CHCl3:MeOH

=10:1

Fig. 23. Si0O2 TLC of EtOAc fraction

3 ?

n-hexane: EtOAc CHCI;:MeOH:H;0
=501 =16:3:1 =8:3:1
CHCl3;:MeOH
=10:1

Fig. 24. SiO2 TLC of BuOH fraction
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Table 24. Z} #38of 7% F4H AHE profile

EtOAc fraction BuOH fraction
acetophenone:
2,5—dihydroxyacetophenone, polyoxypregnane :
secondary . . .
] cynanchone A, cynandione wilfoside C3N, C2G, DIN,
metabolites
polyoxypregnane: W3G

wilfoside K1N, wilfoside CIN

2. &4 AT el R AA

7h At MY REE @4 Axdie E2 2 A4A

Aol Aoz EtOAc #3 (105 g)ol ko] Sil—100g SNAP cartridgeS ©]-&
H.#
CHCl;—MeOH=5:1% Aa}o] A3, & 6719 #3& (JHE-1~JHE-6)S 9%
t} 1 Fo)A JHE-3 £3 (8.8 g)ol thsle] Sil—100g SNAP cartridgeZ ©]-&3
flash column c.c.& &3} i, &=8vj= CHCl;—MeOH = 10:1=2 3}o] 5719
38 (JHE-3-1~JHE-3-5)2=2 Y3t o] FolA JHE-3-2 &3 (3.1 g)el
et G4 ODS c.c. (MeOH-H,O0 = 1:1)E 2Ase] 979 £3
(JHE-3-2—-1~JHE-3-2-9)° & e, JHE-3—-3%2o|A compound 1
(150 mg)< ¥&3tdth. JHE-3-2-3 £3 (21 mg)oll tste] KP-C18—HS 30
g SNAP cartridgeE ©]&3}o] ODS c.c. (MeOH-H,0 = 2:3)& 33 A}
compound 2[JHE-3-2-3-2(9 mg)]l& AAsAt. H3 JHE-3-2-8 #3F
(890 mg)ell ko] Si0; c.c. (n—Hexane—CHCl; = 5:11:1>1:2>1:3>
n—Hexane—CHCl3—MeOH = 10:5:1)= 2l A] 8o 2771 9] =9

rob

-

=

flash column chromatography (°]3} c.c.)E& X33}t (Fig. 25). &=8&

»

>

-

(JHE-3-2—-8—1~JHE—-3—-2-8-27)0.2 }¥¢g o, o] &= JHE-3-2-8—-16 %
3 (124 mg)® JHE-3-2-8-22 #3 (203 mg)°l sty Z+z; Si0y c.c. B %13

5o compound 3[JHE—3—-2-8—16—4(67 mg) ] %} compound

o

4[JHE-3-2-8-22-6(9 mg)]ZE AA A}
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Roots of Polygonum muiltiflorum Thunb.(1.7 kg)

|
EtOAcfr.(105 g)

Si0, c.c.
Sil-100 g SNAP cartridge
CHCI;-MeOH = 5:1

I | l |
1 3 4 6

(8.8g)
Sil-100 g SNAP cartridge

| I |
i 2 & &

(3.1g) (150 mg)

ODSc.c.
1 3 8 9
(21 mg) (890 mg)
KP-C18-HS 30 g SNAP Cartridgel Si0; c.c.

2 | | | |
(9 mg) 1 16 22 27

(124 mg) (203 mg)
Si0, c.c. | | Si0; c.c.

< 6

(67 mg) (9 mg)

Fig. 25. Schematic Procedure of solvent fractionation from ethylacetate extract

of Polygonum multiflorum
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. s o B2 2 34

o B RHYH 2
EtOAc £3% (78 g)o® H¥E silica gel column chromatography (©]3} c.c.)

m&?L

4 A3

|=H

3

Hm

(n—hexane—EtOAc = 5:1—3:1—1:1, CHCl3—MeOH=1:1)E 2 A|sto] &= 177]9]
% (PME-1~PME-19)& 9t (Fig. 26). 1 Fold PME-6 #9[7 g,
Ve/Vt (elution volume/total volume) ]l tfj 5} silica gel
c.c.(n—hexane—CHCl;—MeOH = 10:3: )= 2 A] 5o 87l <] g
(PME-6-1~PME—-6—-8)%22 Ut} o] Folx PME-6-5 +¥[3.65 g,
Ve/Vt (elution volume/total volume) 0.45—0.56]¢] thHste] <4 ODS c.c.
(MeOH-H,0 = 1:2)& AAlsto] 770 8 (PME—-6-5-1~6-5—-7)22 Y+
om o] FoA PME-6—-5—-5%2o|4 compound 1[25 mg, Ve/Vt (elution
volume/total volume) 0.51—-0.63]15 ¢ 3}3th. PME—-7 F3[4.53 g, Ve/Vt
(elution volume/total volume)]el] tsle] silica gel c.c.(n—hexane—CHCl;—MeOH
= 10:5:1)E AAES 6719 8 (PME-7—-1~PME-7-6)%2 UFla, o %
ol PME—-7—-6 F3&o|A compound 2[24 mg, Ve/Vt (elution volume/total
volume) 0.85—1.00]% &3Sl

Roots of Cynanchi wilfordii (5 kg)

I
EtOAc fr.(78 g)

Si0; c.c.
n-hexane-EtOAc=5:1—-3:1 —1:1
—CHCIl;-MeOH=1:1

1 6 7 17
(7 g} (4.53 g)
Si0zcc SiDzc.c.
| I | |
1 5 6 1 6
(3.65 g) (24 mg)
ODSce
| I
1 5 6
(25 mg)

Fig. 26. Schematic Procedure of solvent fractionation from ethylacetate extract

of Cynanchi wilfordii
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1) Compound 1 (2,3,5,4'—tetrahydroxystilbene—2—0—bh—D—glucose)
Yellow amorphous powder (MeOH); EI/MS m/z 406 [M]*; 'H-NMR (400
MHz, CD;OD, é&n) 7.67 (1H, d, J=16.4 Hz, H-8), 7.42 (2H, d, J/=8.4 Hz,
H-2'6"), 6.89 (1H, d, J=16.4 Hz, H-7), 6.74 (2H, d, J=8.4 Hz, H-3'5"),
6.59 (1H, d, J=2.4 Hz, H-6), 6.23 (1H, d, J=2.4 Hz, H-4), 4.48 (1H, d,
J=7.6 Hz, H-1"), 3.77—-3.23 (6H, m, H—2",3",4"5",6") ""C—NMR (100 MHz,
CD;OD, éc) 158.1 (C—4'), 155.7 (C-5), 151.8 (C—-3), 137.7 (C—2), 133.5
(C=7), 130.6 (C—8), 130.6 (C—1"), 129.9 (C-2'.6"), 121.5 (C—1), 116.3
(C-3'5"), 108.1 (C-6), 103.5 (C—-4), 102.6 (C—-1"), 78.1 (C-3"), 77.8
(C—=5"), 75.4 (C—4"), 62.1 (C—6") (Fig. 27, Fig 28).

2) Compound 2 (torachrysone—8—0—b—D—glucoside)

Yellow amorphous powder (MeOH); negative FAB/MS m/z 407[M-117;
'"H-NMR (400 MHz, CDs;OD, &) 7.03 (1H, br. s, H—4), 7.00 (1H, d,
J=2.4Hz, H-7), 6.83 (1H, d, J=2.4 Hz, H-5), 5.11 (1H, d, J=7.6 Hz, H-1"),
3.95-3.45 (6H, m, H-2'3,4’5.6"), 3.86 (3H, s, 6—0CHs3), 2.57 (3H, s,
C=0-CHs), 2.28 (3H, s, 3—CHs). "C—-NMR (100 MHz, CD:;OD, &) 206.0
(C=0), 160.2 (C-6), 157.0 (C-8), 149.2 (C-1), 139.1 (C-3), 134.6
(C-10), 125.2 (C—-2), 120.2 (C—-4), 109.4 (C-9), 104.3 (C-=7), 104.2
(C—1"), 102.4 (C=5), 78.8 (C—=5"), 78.1 (C—=3"), 74.9 (C-2), 71.2 (C—4"),
62.4 (C—6"), 55.9 (6—0CH;), 30.8(C=0—-CH3), § 20.3 (3—CHs) (Fig. 27, Fig.
29).

3) Compound 3 (b—sitosterol)
White powder (CHCly); EI/MS m/z 414[M1*, "H-NMR (400 MHz, CHCls, &n)
5.31 (1H, br. s, H-6), 3.45 (1H, m, H-3), 0.98 (3H, s, H-19), 0.90 (3H, d,
J=6.4 Hz, H-21), 0.84 (3H, t, J=7.6 Hz, H—29), 0.81 (3H, d, J=7.6 Hz,
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H-26), 0.78 (3H, d, J=8.4 Hz, H-27), 0.65 (3H, s, H-18) "C—NMR (100
MHz, CDCls, 6¢) 140.6 (C—5), 121.64 (C—-6), 71.78 (C—3), 56.72 (C—14),
55.99 (C—-17), 50.08 (C—=9), 45.78 (C—24), 42.29 (C—4), 42.27 (C—-13),
39.75 (C—-12), 37.24 (C-1), 36.52 (C—-10), 36.17 (C—-20), 33.92 (C—22),
31.94 (C-7), 31.89 (C—8), 31.66 (C—2), 29.10 (C—25), 28.3 (C—16), 25.99
(C—-23), 24.35 (C—15), 23.06 (C-28), 21.12 (C—11), 19.9 (C—-19), 19.46
(C—26), 19.06 (C—27), 18.83 (C—21), 12.05 (C—29), 11.93 (C—18) (Fig. 27,
Fig. 30).

4) Compound 4 (emodin)

Yellow powder (MeOH); negative EI/MS m/z 270[M]*, 'H-NMR (400 MHz,
CDs;OD, én) 7.52 (1H, br. s, H—4), 7.23 (1H, d, J=2.0 Hz, H-2), 7.02 (1H,
br. s, H=5), 6.54 (1H, d, J/=2.0 Hz, H-7), 2.40 (3H, s, 6—CH;) ""C—NMR
(100 MHz, CDsOD, &) 191.2 (C-9), 182.9 (C-10), 166.5 (C—6), 165.6
(C—8), 162.6 (C—1), 148.6 (C—3), 135.9 (C—10a), 133.7 (C—4a), 124.7
(C-2), 1214 (C-4), 114.2 (C—9a), 110.0 (C—-8a), 109.8 (C-5), 108.7
(C—=7), 22.2 (6—CHs) (Fig. 27, Fig. 31).
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H,CO

compound 1 (JHE-3-3) compound 2 (JHE-3-2-3-2)
2,3,5,4'-tetrahydroxystilbene-2-O-B-D-glucose torachrysone-8-O-f3-D-glucoside

compound 3 (JHE-3-2-8-16-4)
HO 1 6 B-sitosterol compound 4 (JHE-3-2-8-22-6)
emodin

Fig. 27. Molecular structure of compounds of solvent f{fractionation from

Polygonum multiflorum extract
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Compound 1 (JHE—-3-3)

1H-NMR
2H, d, /<9 Hz, H-3-5'
1H,d, /=16 Hz, H-8
2H,d, =9 Hz, H-2'6 14 gl o3 Mz H-6
'.' [ | 1H.d, =3 Hz H-4
| 1H,d, /=16 iz, H-7 |' H-1
I v | Iy
[ | '
7.5 7.0 5.5 6.0 .5:5 5.0 4.5 4.8 3.5 ppm
13C-NMR GRE eHE
‘ c-6 c-37, 57
C-1° c1, | ca L oE
| ' c-1" C-a” c-6"
5 cop|
¥ 3 c-2 ﬁ‘
MMMMJ iy ‘ ¢ Sngfrean IJ‘ o eam “l'.M‘—h—JWL-
150 140 130 120 110 100 90 a0 T a .p.pm
Fig. 28. NMR spectrum of compound 1 (JHE—3—-3)
Compound 2 (JHE—-3-2-3-2)
CH; CHs
g T _ roq 1
|| -4 anomeric proton i
| (L0, Pl
7 B 5 4 . . . 3 - - - . 2 .ppm
C2.a sugar moieties
C-4 CH,
C-6 |
C-1 C-3 OCH,
160 148 l1zn I ! 1l0|l] 80 ZALE fe;ul- " a0 z0 ppm
Fig. 29. NMR spectrum of compound 2 (JHE—3—-2—-3-2)
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Compound 3 (JHE-3—2—-8-16—4)

s.H19 % 128 s,H-18

d,H-21

t, H-29

oxygenated methir
H-3

olefine methine proton

- Ry o Lﬁ |
) - \ S/ UA L

L steroid moletles

T T T T
5.0 4.5 4.0 3.5 a.e
olefine methine carbon x 1 | |
|
C-6 i | | |
oxygenated methine carbon x 1
c3 | 1 |
olefine quaternary | |
carbonx 1 |
G5 ' ! ‘
|
‘ ‘ LU
e L Ve
: e . L i
140 130 120 110 i00 20 &0 70 60 S0 -lIII 30 20 pphl

Fig. 30. NMR spectrum of compound 3 (JHE—3—-2—-8—-16—4)

Compound 4 (JHE-3-2—-8-22-6)

1H, bris, H-4 1H,d, /=2 Hz, H-7 _
|I 1H,br.s, H-5 | |
'

1H{d, J=4 HE, H-2 'L l

|
L i & . |
_ __,_Jl'li\_ _thl'-Jljk ; ,Ji'\. r e l\_.-..—r'/ \.,:JL\._._...K__M l‘v, A rl A\Jr b LJ I\"

7 & 5

olefine methine carbon x 4

olefine quaternary

carbonx § c8a CI
oxygenated olefine C2., rhethyl carbon x 1
quaternary carbon x 3
c-8 | | CHs
ketonex2 .. ~"CA C-10a C4a Cc-5 |
ca Cc-10 \‘L J C-3 Xk c-9a/
60 a0 ppm

140 120 100 a0

180 160

Fig. 31. NMR spectrum of compound 4 (JHE—3-2—-8-22-6)
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whomste AEYRe TEAA

1) Compound 1 (2,3—dihydroxyacetophenone)
EIU/MS m/z 152 [M]"; '"H-NMR (400 MHz, CDCls, §) 7.86(1H, d, J=8.4 Hgz,
H-6), 6.34(1H, dd, J=8.8, 2.4 Hz, H-5), 6.22(1H, br.s, J=2.4 Hz, H-3),
2.49(3H, s, H-8), "C-NMR (100 MHz, CDCls;, §) 203.9 (C—7), 166.3(C—2),
166.0(C—4), 134.3(C—6), 108.9(C—5),103.4(C—3), 26.2(C—8).

2) Compound 2 (cynandione A)

npgbale] HAke B EI/MS m/z 302 [M]': 'TH-NMR (400 MHz, CDCls, &)
7.73(1H, d, J=8.8 Hz, H-4"), 6.96(1H, d, J=8.8 Hz, H-5), 6.79(1H, d, /=8.8
Hz, H-4), 6.49(1H, d, J=8.8 Hz, H-5"), 2.53(3H, s, H-8'), 2.14(3H, s,
H-8), "C-NMR (100 MHz, CDCl;, &) 206.8 (C—7), 203.9(C—7"),
163.0(C—2',6"), 152.4(C—3), 148.3(C—6), 134.5(C—4"), 126.3(C—1),
121.5(C-5),  119.2(C-2),  118.3(C—-4),  114.0(C-1"),  112.6(C-3",
108.8(C—5"), 30.8(C—8), 26.3(C—8").

Compound 1& EI/MS spectrumol A= m/z 152 [M]" molecular ion peakZ U E}
yalow 'H-NMR spectrumolA & 7.86 (1H, d, J=8.4 Hz, H-6), i 6.34
(1H, dd, J=8.8, 2.4 Hz, H-5), &u 6.22 (1H, br.s, J=2.4 Hz, H-3)°lA 3, 5,
6—%4r*13F benzene ring signale] #SFE AL, & 2.49 (3H, s, H-8)°lA] methyl
group signale] #=H ¢}t PC—NMR spectrumol| Al & 8719 carbon signalo] =
=5 om, S 203.9 (C-7)olA ketone carbong & 26.2 (C—8)o|A methyl
group signalo] ¥= HATh ool EAFsH tlolHE wgo® Compoundl<
2,4—dihydroxyacetophenone 0.2 FZE4 3 t). o] FAEL Mo oAE A
w08 Fe B FEREREEATH

Compound 2+ #H|SM HAAAHOZ El/MSspectrumo A= m/z 302 [M]T
molecular ion peakE YERNY ™ 'H-NMR spectrumolA i 7.73 (1H, d,
J=8.8 Hz, H-4%), & 6.96 (1H, d, J=8.8 Hz, H-5), & 6.79 (1H, d, J=8.8 Hz,
H—-4), & 6.49 (1H, d, /=8.8 Hz, H-5"), &1 2.14 (3H, s, H-8)°o.2 F%9] 1,
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3, 4, 5—A}A 3} benzene ring signale] #TZFH AL, 2.53 (3H, s, H-8")3} 2.14
(3H, s, H-8)9lM 5 7§¢ methyl group signalo] #ZH Atk “C-NMR
spectrumol| A & 1770¢] carbon signale] #ZHUSHW, &5 206.8 (C—7)F &
203.9 (C=7"Y°A F 709 ketone carbono] #ZFHow, T3 30.8 (C-8)F}
26.3 (C—8"°lA F+ 79 methyl group signale] TZEHATE o]Ate] E4F3sH4 ¢
ol E vl¥ o 2 Compound2+= cynandione AR T%%4 3}t cynandione AL
et e o] 714 steEEA Aetaeedial o e ATt Wk dte A EE

W @ 4 sl

(

OH O
&)
OH OH ©
OH
OH HO
2,4-dihydroxyacetophenone cynandione A

Fig. 32. Molecular structure of compounds of solvent f{fractionation from

Cynanchi wilfordil

4, 3AAA

&
o s} QE

e

shekE Al

il
i
BN

7} AeteemnE 24 744 BB Az

Aolre HFEE 80% MeOH &= F%, 538t dojxl FE=2o thste] EtOAc,
n—BuOH ¥ #& o]gsle] ] £&slo] EtOAc, BuOH % REEE AUrh 359
SR E RS 10 mg oY FHato] B4 AAE ANBE AT A8 Table 25

s ).
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Table 25. &4 48 Aot &lEdg=
1 st column B3 A2k

Ao JHE 19.4 mg

’ A2 JHB 37.1 mg
“oHre. JHH 14.4 mg

=

v 9 4 3513]
WS 5 80% MeOH 2 F%, 5505lo] do3 FEFE<| st EtOAc, n—BuOH
5S o]&3le] & BEslo] EtOAc, BuOH 2 23 &8 A9t} (Table 26). 3%9]

ol
S8 ES 10 mg o)A Hotol &4 AAE A5= AZ3IE EtOAc ¥ BuOH

SdroniH 4 A4S BT 2 398 Az

M
ot
o
=
_?L'
£
8

=
8

=

o

=
3

=)

aQy

=
0Q

o

o

=
<

il
=
J
_?L'
£
DX
M
ot
ftlo
é
BN
_?L'
¥
o
_:)
)
DX
M
ot

& 10 mg ol3¥ Fste &4 HAE AEE AxsT ARES oAl column
chromatography & WHgslo] L8=S QAU o3 ddst== g, BAsion,

10 mg o)d¥ Fste] 24 HAE A8E Axsloh Algs ofleh At

Table 26. 27 48 Mol gvli s

1 st column w9 ANEZF
1 PME 11.5 mg
2 PMB 56.0 mg
3 PMH 21.5 mg
4 PME-1 83.8 mg
5 PME-2 20.9 mg
6 PME-3 24.6 mg
7 PME—-4 16.4 mg
8 PME-5 25.2 mg
9 PME-9 18.0 mg
10 PME—-10 11.3 mg
11 PME—-12 10.2 mg
12 PME—-13 10.2 mg
13 PME—-14 20 mg
14 PME—-16 22.8 mg
15 PME—-17 11.5 mg
16 PME—-6 PME—-6-2 24.0 mg
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17 PME—-6—-3 12.7 mg
18 PME—-6—4 19.9 mg
19 PME—-6—-5—7 12.1 mg
20 PME—-7-1 15.5 mg
21 PME—-7-2 22.2 mg
22 PME—7 PME—-7-3 26.1 mg
23 PME—-7—4—-4 9.1 mg
24 PME—-7—-4-3-1 14.5 mg
25 PME—-7—4-3-6 9.3 mg
26 PME—-8-2 21.5 mg
27 PME—-8 PME—-8—4 8.0 mg
28 PME—-8-3-9 9.8 mg
29 PME—-11-2 16.3 mg
30 PME—-11 PME—-11-1-3 34.1 mg
31 PME—-11-4-3 10.4 mg
32 PME—-13-3 14.9 mg
33 PME—-13-10 10.0 mg
PME—-13

34 PME—-13-6-5 18.2 mg
35 PME—-13-6—-17 11.7 mg
36 PME—-15-2 14.1 mg
37 PME—-15 PME—-15-5 43.8 mg
38 PME—-15-8 11.3 mg
39 PMB-1 14.1 mg
40 PMB-2 23.8 mg
41 PMB—4 40.7 mg
42 PMB-5 41.0 mg
43 PMB—-7 54.0 mg

5. HPLCE ©]&3%F Aot o9t Walo.o] A g4+ 4 &4

7k Adkr2.9] emodin AT w4

1) Emodin -89 ZA)|
A2 (Polygonummultiflorum Thunb.) o] T8 AEOZ 3Hf¥o
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tl ARAdTo2 ARgstarat sh3ivh. EEE9< Emodin

ol

emodin®| e 4
0.5 mgs FHsled 1 ml¢ MeOH (HPLCO)o| =<1 % AAgk 5% *H 500 ppm,
250 ppm, 125 ppm, 62.5 ppm, 31.25 ppm, 15.625 ppm, 7.813 ppm &= 3|43}
o AHgatgh

2) Emodin HPLC #4127 % chromatogram

=2

2 2 A4 HPLC E4 %312 &3 2t Column Luna Cis(2) (4.6 X
250 mm, 5 um, Phenomenex)S A3 11, o]HAC 2= (0.01%9] H.O (0.1%
formicacid):acetonitrile (0.1% formicacid)®] H]& 10:900]4 2] 0:100 °] ¥
T = gradient & Fo] &5 20 74 100% acetonitrile (0.1% formic
acid) & A% SHFAY. 752 0.6 mL/minZ, UV detecterE ©]-&3}] 290 nm
ol peak & =3P 1 A3} Emodin® F %Y HPLC spectrum (Fig. 33)&

olge} o] WILE AJzke] 10.453—10.459%8A] peaksS %334 HAE=T 5 9

¥ T R7. 5 ppm (AT 10457, Areata9/a60)

il AN

1 125 ppm (AT 10459, Ares EAPI)

1 250 ppm (AT 1 0LART, Arec DTP68)

4 500 ppm (AT 1 LLAGE, e 41 51 464)

Fig. 33. HPLC spectrtm of emodin.
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7}7re]l FxH EF8N 20 mLE HPLCE #2418t chromatogram® WAL 3}
3 sEe |Ad mE HRAAS 1o FqFEFANS AAseiT AL vy =

8442798.6087x - 52277.1739°]aL A¥A+= 0.9998°] 0tk (Fig. 34).

4500000
s
agoogon = BA42,798 60T« - 52,277 1?39/0

R*=(99%E8
3500000 Vil

s
3000000 /

2500000 - ‘"/
.-"‘"f » ;lgl

HE (HEL

2000000
1500000
1000000
500000 —4~
0 .
P 01 02 03 04 05 06

Fig. 34. Regression curve on HPLC spectrum of emodin.

L}, W32 9] cynandione A A B4
1) Cynandione A 89 ZA|
= Q

WSt Q. (Cynanchum wilfordil) ol +2 Ad&S=2 3hf

%o} ¢J+ cynandione A
o Ws BAstel AEAROT ALduA HAT EEE

ol (Cynandione A
= 0.5 mge FH3ted 1 mle MeOH (HPLC grade)o] =< & AHd3 5% WY
500 ppm, 250 ppm, 125 ppm, 62.5 ppm, 31.25 ppm, 15.625 ppm, 7.813 ppm
o2 3|Asto] ARGSIITE AldEde Were £ 2 g AFs sk, 50
mL 2 MeOHS 7}3}e] 75-80 °Coll Al 4A17F refluxste] F+=3F 1L, H =
S filter paper® J#3 F 50 mL F 20 mLE Hto ofe} & 2o

HPLCE o83l #435}3l .

ol

2) Cynandione A HPLC #4%7 % chromatogram
of gl Ao HPLC #A4%x72 v #Zrh Columns Luna Cis(2) (4.6 X

250 mm, 5 um, Phenomenex)S A3 11, o]HAC 2= (0.01%9] HO (0.1%

Fdl
HN
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formicacid):acetonitrile (0.1% formicacid)®] H]& 60:400]4 20 0:100 ©] &

T% gradient & Fo &¢ T
&to] 290 nmollA] peak & A3}
spectrum (Fig. 35)3 #o] HEE
T AAH

Hed PRI

=0
—

&

™,
Ay, 1 A3} Cynandione A2 HPLC

A 7ko] 8.615 ~ 8.630%-0]A peakZS FE A

0.6 mL/min=, UV detecterE O]

=4

1 7.813ppm (RTAEI5, Area:336472)

1 15.625 ppm (AT:8.616, Area BEEIE0)

1 31.25 ppm (ATR E37, Area] 320096)

62.5ppm (AT.B.630, Area 2746200)

125 ppm (ATE.61 8, Area 59435651 )

N

250 ppm (ATRE24, Area ] 1927243)

25 50 15

Fig. 35. HPLC

Lili] 125 150 il

spectra of cynandione A.
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3) Cynandione A 3|74

747te] M HT€Y 20 mLE HPLCE #48}o] chromatogram® WHS

o -2 ALV O T =
Stil sk WA e ABAE o] FRALS AAFAT AARHA S

y = 48182065.1258x - 128994.6965°] a1 A3AF+= 0.99979]At} (Fig. 36).

14000000

y=48,182,0651258x- 11E 994 6965
12000000 - RY=05957

10000000 -

8000000 -
* A&
HE (A E1)

5000000 -

4000000

2000000

0 . .
0 0.05 01 0.15 0.2 0.25 03

Fig. 36. Regression curve on HPLC spectrum of cynandione A

4) WM&~ 2 9] cynandione A°] SHFEA]
W39 MeOH F%%ES HPLCE ¥A135te] RT (8.621 min) 22X E cynandione
A9] peakE AEY 4 AT (Fig. 37). Area #tol 336472= Eelx o 37
g ozRY s A% Ay welge % % cynandione A 0.0885%,

=~

MeOH F=% = 3.54%2 et

et Ch

FE ]
17032

T T T T

T T T
oo 25 50 75 10.0 125 150 17.5 00

Fig. 37. HPLC spectrum of MeOH extract of Cynanchum wilfordii
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o] %S 15%% 3PS uf Wl FEES 27 0.75%, 1%, 1.25%, 1.5% #

7}e o= st

Table 27. Formula for the Polygonum multiflorum (PM) jelly'

A C tarch PM d

Sample gar Sugar (g) orn stare Water (g) powder

powder (g) syrup (g) (g)
Control 6 90 90 114 0
PM1* 6 90 90 114 0.58
PM2 6 90 90 114 1.20
PM3 6 90 90 114 1.75
PM4 6 90 90 114 2.40

"PM 1 - 0.25 %, PM 2 — 0.5 %, PM 3 — 0.75 % and PM 4 — 1 %

Table 28. Formula for the Cynanchum wilfordii (CW) jelly'

A C tarch CW d

Sample sat Sugar (g) orn stare Water (g) powder

powder (g) syrup (g) (g)
Control 6 90 90 114 0
CW1' 6 90 90 114 1.75
CW2 6 90 90 114 2.40
CW3 6 90 90 114 2.93
CW4 6 90 90 114 3.50

"CW1-075 % CW2—-1%,CW3—125%and CW 4 — 15 %
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2) A Az

VWater, Agar

Soaking (1 min.)

~

Heating (70 "C)

Addition of the
PMM or CVV
extract (1 min.)

-~

Heating (7O *C)

[ Addition of the
sugar (1 min.)

‘v"

Boiling (100 *C) and concentration

Addition of the
starch syrup

‘V'

| Moulding |

O

| Cooling (25 °C. 12 hrs) |

4

| Hot air drying (72 °C, 12hrs) |

Fig. 38. The procedure for the PM or CW jelly’
' PM (Polygonum multiflorum) and CW (Cynanchum wilfordi)

S Ao AzyAL Fig 38.3% L} 114 g9

b Ed 5 FER UMM shee
AR =& AdR Ya s SR Al ds EFo FEe 15%%
2 Fol A2 Sl go] F2elA 12413kt SaL
oAl FElstel =eto] 2Felx 70 T, 12417k 4¥F AxAF T

o] A7) Fig 39.9F Fig 40.91 ZH7F AA8kA
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CONTROL PM 1(0.25%) PM 2 (0.5%) PM 3 (0.75%) PM 4 (1%)

(A)

CONTROL PM 1(0.25%) PM 2 (0.5%) PM 3 (0.75%) PM 4 (1%)

(B)

Fig. 39. The PM Jelly. (A) the PM jelly before hot—air drying (B) the PM

jelly after hot—air drying
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CONTROL CW 1(0.75%) CW 2 (1%) CW 3 (1.25%) CW 4 (1.5%)

(A)

CW 2 (1%) CW 3 (1.25%) CW 4 (1.5%)

CONTROL CW 1(0.75%)

(B)

Fig. 40. The CW Jelly. (A) the CW jelly before hot—air drying (B) the CW

jelly after hot—air drying

2. Ao 4 54 @7t

petri dish (35%X10 mm)el] BoF AMEA (Chromameter CR—400,
Konica minolta sensing inc., Japan))Z ©|-&3to] WX (L—value, lightness), 2
% (a—value, redness), 3% (b—value, yellowness) #< 23] ¥H& = Ho

o= e ATt (Fig. 41).
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Fig. 41. Chromameter

. 54 =4 (Texture profile analysis: TPA)
Aol EH EAL TA-XT2 (Fig. 42) (Stable micro system, United
kingdom)®2 AT AlB+= 23] b

s
1
o]
o
N
>

Aoz 4FH probe (20mm
diameter)& ©|&3to] FA3SY. 54 F AAZ force—distance curveZ5-E
hardness (3. Ysle= W] Edsl=d Q3 &), farcturability (WHA),

il
adhesiveness (%2F4)), springiness (§EAd: WP AMZo] o] #A|AFE o ¢

at

e FElZ Eolrte & A 34), cohesiveness (SHA: EAZE = aUiR9]
£ A8t = @), gumminess (A RbaA] Aol AES A s AHE
]_

W 44), chewiness (R4 Al el BES A £ Yk FHE we

S 114 -



Fig. 42. Texture analysis system
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7. 7|Eto|A

Mz R
AMEO CH3iM ChS2|

M
(=]

s

SdA 8%

L} 0:

2011

2| [e]]
=

g5S BsY Y Hex MRHSE BASH FHAL.

O O O
HEo|Ct
O O O
HEo|Ct

O O O
HEo|Ct

O O O
HEo|Ct

O O
HEo|C}t

O O O
HEo|Ct

O O O
HEo|Ct

O O O
HEo|C}t

Fig. 43. Sensory evaluation form for the PM or CW jelly.
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SPSS 12.0 package (Statistical

1
s

s 1 A

W 5

}E,]’

23] o]
Package for Social Science, Chicago IL, USA)

£ ©

—_
110

el
=

Duncan® tsH YA A (Duncan's multiple range test)

1
s

A

p < 0.05 =Fof A H

=
=

7o)

7k A=

ﬁp_

—_
110

of wel el

1
=]

7t
o] 7} =& PM 4v<9 L7to]
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< = == o
e FEES
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Table 29. Hunter's color value of the PM jelly’

Hunter's color value

Sample

L a b
Control 43.45 £ 1.11° 0.01 £ 0.07° 2.80 + 0.11°
PM 1 41.63 + 0.61° 0.04 £ 0.09° 4.94 + 0.37¢
PM 2 40.55 + 0.58° 0.60 £ 0.12° 6.19 £ 0.62°
PM 3 41.56 + 0.81° 1.04 + 0.07 8.28 £ 0.69°
PM 4 39.28 + 0.74¢ 1.63 + 0.11° 6.88 £ 0.72°

V' PM: Polygonum mutiflorum, PM 1 — 0.25 %, PM 2 — 0.5 %, PM 3 — 0.75 % and
PM 4 — 1 %, All data are expressed as means £ SD (n = 10), Different letters in
the column indicate significantly different values assessed by Duncan's multiple range
test (p < 0.05).

Mt FE= H7F Age] A 54 A= Table 303 ok Mo ¥7|E y
+ 1112 Wl FE2ES H7Hsel et {94
= #aste] oA C 1%)a 9H7]7} 39.45 + 0.832.% CW 1
Hup F7Feion Wstre FEES §EFo] 7MY & CW 409 Lgto] 39.28
0.742 714 ok}, o9} & A3b= Cho Y9 Choi MY (2010)¢] 733} ]
E BES Hrlste AgE AxA| B2 HUMEe] S7EEE L oghe] st
B oRasl e Z4is Jeugg Y g4 22 yehle aghke dixTe] 0.01
o] LoldFE fFolgor =& ks eI

0
o FAEQ bk Al HlErol 2.80 £ 0.11% 7P vo} MEre FEES A
Ly

=
) Ol
=
ol
N
to

H

=

l l =
Ware FEE A7ME dETA wa) Ade YRt wEn 4ARs 34 =
= 2aA7) o gass Ao
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Table 30. Hunter's color value of the CM jelly’

Hunter's color value

Sample

L a b
Control 43.45 £ 1.11° 0.01 £ 0.07¢ 2.80 + 0.11°
CW 1 38.77 + 0.65" 1.08 £ 0.11° 6.66 = 0.45"
CW 2 39.45 + 0.83" 1.84 + 0.12° 8.51 + 0.63*
CW 3 36.51 + 1.31° 1.92 + 0.21° 6.04 £ 1.15°
CW 4 35.21 + 0.84¢ 2.18 + 0.11° 5.13 £ 0.55°

' CW: Cynanchum wilfordii, CW 1 — 0.75 %, CW 2 — 1 %, CW 3 — 1.25 % and
CW 4 — 1.5 %, All data are expressed as means = SD (n = 10), Different letters in
the column indicate significantly different values assessed by Duncan's multiple range
test (p < 0.05).

U B4

Astee FEE AV A" EAS F574ste] Table 31el YERHATEH
Hardness (X)& thzato] 15.54 + 1.992 He5:9 FEE 0.25~0.5% A7
M= AdEe Wy e 0.75~1% H7kE oA FejAHom Atk
Fracturability (Wl@4d)= WEIH A4 FE2& H7kE Alo] 94 Aol7t
A1t} Adhesiveness (¥2A)+E FAE9F vpzl7EA 2 PM 1, PM 2 #olA & tix
T3 Zkort PM 3, PM 4wold tixe vluste] foFHow et
Springiness (&84)2] 39 tHEad Hdlre FE& Alo] Fol4 zto]E Ko
A 2F%tt. Cohesiveness (5-379), Gumminess (74d), Chewiness (F¥4d)& o
%, PM 1, PM 2 @olAe o4 2elg HelA ggkort PM 3, PM 404
et vlalste] frof o ZFAsglth. Resilience (31%3)= tizwre] 0.41
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A), Adhesiveness (4-2H4), Springiness (&=X4)e] A% thx3 W42 F
=& HI7KE Atol #YA AelE  HolA  g9drh. Cohesiveness (3HA),
Gumminess (74]), Chewiness (F¥A) = W3lFQ FEES M7 ZE oA
ot} Hlaste] FojAor Aoy FEE o e FoH <l Aol=
Holx| gttt Resilience (3]EF9)E= thxato] 041 £ 0

stre FEE H7MA xR Hlaste] fFoH o Fhasiglovt 1.25 ~ 1.5%

A7 oA st AFS LhEhlele,

Table 31. Texture profile of PM jelly’

TPA parameters

Sample Hardness (Kg) Frac}:lllirg)ility Adh(e}séigg)ness Springiness
Control ~ 15.54 £ 1.99° 14.48 + 3.37" —1.24 £ 0.15"> 0.95 + 0.05"®
PM 1 16.28 + 1.23*  16.09 + 1.35 —1.50 + 0.30"  0.94 + 0.02
PM 2 15.23 £ 1.57*  16.04 + 0.74 —1.49 + 0.27°  0.93 + 0.02
PM 3 12.49 £ 1.57° 12,96 + 1.33  —0.48 £ 0.19°  0.94 £ 0.02
PM 4 12.01 £ 0.64° 12,96 + 1.33  —0.59 + 0.24*  0.96 £ 0.02
Sample TPA parameters

Cohesiveness Gumminess Chewiness Resilience
Control ~ 0.77 + 0.07*  11.67 + 2.45° 10.94 + 2.97°  0.41 + 0.06
PM 1 0.74 + 0.03*®  12.18 + 1.35* 11.48 + 1.06*  0.41 + 0.01°
PM 2 0.76 + 0.02®  9.99 + 4,18  10.69 + 0.94°  0.42 + 0.01°
PM 3 0.73 £ 0.02° 8.95 + 1.02° 8.53 + 0.91° 0.38 + 0.02°
PM 4 0.74 + 0.01° 8.85 + 0.48" 8.46 £ 0.57" 0.39 + 0.01®

' PM: Polygonum mutiflorum, PM 1 - 0.25 %, PM 2 - 0.5 %, PM 3 - 0.75 % and
PM 4 - 1 %, All data are expressed as means * SD (n = 6), Different letters in
the column indicate significantly different values assessed by Duncan's multiple
range test (p < 0.05).
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Table 32. Texture profile of PM jelly’

TPA parameters

Sample Hardness (Kg) Frac1(:1}1{r§l):)ility Adh(e}s{igse)ness Springiness
Control ~ 15.54 £ 1.99° 14.48 + 3.37™ -1.02 + 0.27™ 0.95 + 0.05"®
CW 1 12.75 + 1.23°  13.30 £ 1.68  —0.90 + 0.28 0.96 + 0.01
CW 2 13.29 + 0.69°  13.26 £ 1.28  —0.88 + 0.43 0.96 + 0.01
CW 3 13.48 £ 1.66°> 1498 + 0.23  —1.02 + 0.30 0.95 + 0.02
CW 4 12.66 + 1.76° 13.36 £ 1.53  —0.81 + 0.29 0.94 + 0.03
Sample TPA parameters

Cohesiveness Gumminess Chewiness Resilience
Control ~ 0.77 + 0.07*  11.67 + 2.45° 10.94 + 2.97°  0.41 + 0.06
CW 1 0.73 £ 0.02° 9.28 + 0.78" 8.86 £ 0.77° 0.39 + 0.01°
CW 2 0.72 + 0.02° 9.59 + 0.48" 9.22 + 0.48° 0.39 + 0.01°
CW 3 0.74 £+ 0.03 9.82 £ 0.86" 9.42 + 0.80° 0.39 + 0.02%
CW 4 0.73 £ 0.02° 9.17 + 0.91° 8.68 + 0.94° 0.39 + 0.01®

L cw: Cynanchum wilfordii, CW 1 - 0.75 %, CW 2 - 1 %, CW 3 - 1.25 % and CW
4 - 1.5 %, All data are expressed as means £ SD (n = 6), Different letters in the
column indicate significantly different values assessed by Duncan's multiple range
test (p < 0.05).
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Table 33. Sensory evaluation of the PM Jelly'

Sensory characteristics

S |
ampe Odor Color Sweetness Hardness

PM 1 4.86 + 0.66™  6.00 + 1.36™ 586 + 1.51™  4.43 + 1.50™

PM 2 5.31 = 0.75 7.07 £ 1.27° 6.07 £ 1.77 5.43 £ 1.99
PM 3 5.62 £ 1.39 6.43 £ 1.22%° 6.14 £ 1.61 5.43 £ 1.74
PM 4 5.31 + 1.18 5.14 + 0.95° 5.07 £ 1.07 5.00 = 1.80
Sensory characteristics

Sample . T

Adhesiveness Springiness Overall acceptance
PM 1 4.79 + 1.58" 514 + 1.10™ 5.00 £ 1.04°
PM 2 6.21 + 1.67 6.14 £ 1.51 6.29 £+ 1.44°
PM 3 5.36 + 2.27 5.64 + 1.55 579 + 1.58"
PM 4 5.00 £ 1.41 5.21 £ 1.19 5.00 £ 0.96"

' PM: Polygonum mutiflorum, PM 1 — 0.25 %, PM 2 — 0.5 %, PM 3 — 0.75 % and
PM 4 — 1 %, All data are expressed as means £ SD (n = 14), Different letters in
the column indicate significantly different values assessed by Duncan's multiple range
test (p < 0.05).

- 123 -



Table 34. Sensory evaluation of the CW Jelly'

Sensory characteristics

Sample Odor Color Sweetness Hardness
CW 1 5.93 + 0.92° 6.43 £ 1.16° 554 £ 1.27%  6.07 £ 1.07™
CW 2 5.57 + 1.22% 6.21 £ 1.63° 5.54 + 1.66 5.79 = 1.25
CW 3 4.86 £ 0.95 5.14 + 1.29" 5.15 + 1.07 5.43 £ 1.50
CW 4 5.36 + 1.28"  4.64 + 1.01° 477 £ 1.17 550 + 1.74
Sensory characteristics

Sample ; T

Adhesiveness Springiness Overall acceptance
CW 1 Adhesiveness Springiness Overall acceptance
CW 2 579 + 1.72% 6.07 £ 1.49"° 6.00 + 1.47°
CW 3 5.57 £ 1.60 6.21 £ 1.31 6.25 £ 1.36%
CW 4 5.36 = 1.69 5.64 + 1.65 4.58 + 1.24"

' CW: Cynanchum wilfordii, CW 1 — 0.75 %, CW 2 — 1 %, CW 3 — 1.25 % and CW
4 — 1.5 %, All data are expressed as means = SD (n = 14), Different letters in the
column indicate significantly different values assessed by Duncan's multiple range test
(p < 0.05).
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Effects on Lowering Blood Pressure in Spontancously Hypertensive
Rats and Ant-oxidative Activity of Pofyvgornwn rudtifforen Thunberg
Junhweck Choi*, Hyesung Lee, Youngeon Kin Sorea Food Research fn-

strrzee, Duckil Kim Seerngryeong-do Chungfung Food dgricultural Corpora-
ticwr, Changho Lee Kareo Food Reseorch Instimure

Polygonune mufriflorum Thunberp has been used for the weatment of renal
disorder, hematopoiesis, menstrual irregularity and anti-aging in Korean Tolk
medicine. This study was conducted 1o investigate the effects of 50% ethanol
extracts of Polyvgarnrwm multifforim Thunberg (PMWT) on the blood pressure in
spontancously hypertensive rats {(SHR) and anti-oxidative activities of its warious
fractions. The rats were divided into the following 3 groups: control group,
cotttral group treated with 0.53% PMT, control group treated with 1% PLT,
Body weight gain and food efficiency ratio were nor significanily different
among the groups. Bur the weawnent of 0.5% PMT and 1% PMT for 5 weeks
1n SHR significantly suppressed the blood pressure rise with aging (p<0.05}.
ABTS radical-scavenging activity of the ethanol extract was stronger than ehe
butanal and hexane fractions at the same concentration. Thus, long term
consumption of Pofigoruens mulifiorun Thunberg, may be beneficial in lowerine
high blood pressure in SHR rats.
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Effect of ethanol extract of Polvgonum Multiflorum on se—
rum lipid profile in hypercholesterolemia rats

Hyvsung Lee’, Junhyeok Cheal, Young-Eon Kim, In-Heo Kim,
Chang-Ho Lee. Korea Food Research Institute

Polvgorum  Multifloraen Radix,  (PM)  which  belongs 1o
Polygonacege is widely distributed in Korea, China, Vietnam
and Japan. Several studies revealed that the dried root of
Polygonum Multiflorum Thunb. has varieties of pharmaco-
logical actdens, including anti-oxidant, vascrelaxant and an-
fi-atherosclerosis effects. The purpose of this study is to inves-
tigate the effects of ethanol extract of PM on blood lipid profile
in the hypercholesterolernic Sprague-Dawley (SD rats of both
genders. 7 week-old male and female SD rats (n=30, each gen-
der} were purchased. After a week of acclimation, each male
rats {n=50) and female rats (n=50) were grouped into =ix groups
and placed 6 blocks of 5 male and female rats each. The animals
were gllowed free access to the either a control diet or contain-
ing PM diets for 5 weeks. After sacrifice, serum lipid profile
was analyzed. Serum total cholestercl levels of FM treated
groups were shghtly decreased than control groups in both
genderz. Serumn HDL-cholesterol levels of PM treatment groups
were increased and LDL-cholesterol ievels of PM treatmernt
groups were decreased in both male and female. Serum trigly-
cende levels were significantly decreased in the PM fed male
rats {p<Q05b). Also, serum total lipid levels of PM fed groups
were slightly decreased in both genders. These results suggest
that intake of Polvgonun Multifiorum might have a positive ef-
fect on hypercholesterolermia by improving the serumn Iipid

profile,
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Short Communication

Inhibition on LDL-oxidation by Phenolic Compounds from
the Fruit Body of Phellinus linteus

Ha-Na Lyu', Dae-Young Lee', Min-Kyung Lee', Moon-Hee Che®, Tae-Sook Jeong’,
In-Ho Kim®, Chang-Ho Lee’, and Nam-In Baek'*

'Graduate School of Biotechnology, Kyung Hee University, Yongin 446-701, Korea
National Research Laboratory of Lipid Metabolism & Atherosclerosiy.
Korea Research Institwte of Bioscience and Biotechnology, Dagjeor 305-333, Korea
*Korea Food Research fastitute, Sungnam 463-746, Korea

Reccived July 6, 2009; Accepted Scptember 2, 2009

The fruit body of Phellinus linteas was extracted with 80% agueous MeOH, and the concentrated
extract was successively partitioned using EtOAc, n-BuOH and H,0. From the EtQAc and #-
BuOH fractions, three pheaolic compounds were isolated through repeated silica gel and ODS col-
umn chromatography. The chemical structures of these compounds were determined as 2-(3'4'-
dihydroxyphenyl)-1,3-benzedioxole-5-aldehyde (1), 4-(3,4-dihydroxyphenyl)-3-buten-2-one (2), and
protocatechuic acid methyl ester (3) by spectroscopic data including NMR, MS and TR, Com-
pounds 1-3 exhibited low density lipoprotein (LDL} antioxidant activity with [C5 values of 1.7, 0.7,

and 2.4 M, respectively.

Key words: 2-(3' 4'ditydroxyphienyl)-1. 3-berzodioxole-5-aldehvde,  4-(3.4-dibydroxyphemi)-3-buten-2-one. LDV -oxi-
dation, Phellinus linteus, profocatechuic acid meifpd ester. phenolic compound

Phellinus lintens is a [ungus belonging o the family
Hymenochaetaceae, which is distributed mainly in Asia, tropical
America, and North Aftica [Dal and Xu, 1998]. Exlracis from
this [ungus have long been used as a traditional oriental
medicine in Korea and Japan for the treatment of wvarious
diseases mcluding arthritis of the knee, oral ulcers, gastroenteric
disorders, lymphatic disease, and various cancers [Heo, 1993;
Kang ef al., 2004]. It has been reported thal P finfens has anu-
cancer [Choil et al,, 1996; Han ef ., 1999], anti-tumaor [Tkekawa
ef af., 1968), anti-mulagenic [H er of, 2000], anti-angiogenic
[Song et ., 1995], anti-oxidant | Lee ef «f., 2000], and immune
aclivity [Kim e ol 1996]). A number of researchers have
reported various chemical constiluents of £ Jateus such as
polysaccharides [Lec ef af, 2001], proteoglycans [Lee ef ol
2001], sphingolipids [Kang ef «f,, 2004] and hispidine [Park er

*Corresponding authar
Phone: +82-31-201-2661; Fax; 182-31-201-2]157
E-mail: nibaek{@khu.ac kr

Abbreviations: cc, column chromatography; CHCI,, chloro-
form; EI-MS, electron ionization mass spectrometry; F1OAc,
ethylacetate; IR, infra-red; LDL, low density lipoprotein; MeOH,
methanol; #-BuOl1l, normal-butanok;, ODS, octadecyl silica gel;
PLB, s-buthanol fraction of £ freteus; PLE, ethy] acetate frac-
tion of £ [nereus; TLC, thin layver chromatography; V/V,, elution
volume/total volume

doi:10.3839/1abe 2009.025
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al., 2004], elc. Among these, B-glucan is especially important as
it is known to have anti-tumor activity and immuno-stimulaling
ellects [Han et al., 1999; Lee f f., 2000]. From our previous
phytochemical research on the fruit body of Lhis mushroom, we
reported the presence of ergosterols |Lyu ef al., 2007a; 2007b;
2007¢] and phenolic compounds [Lyu ez af.. 2008]. Fxcept for
polysaccharides, however, there has been lillle research studying
various pharmacological activities of lower molecular weight
compounds from £ finzens. Furthermore, only a [ew reports
have claimed (hat exiracts of the fiuit body of P, linfens act to
prevent atherosclerosis or to inhibit LDL-oxidation.

It has been suppested that the oxidation of LDL cholesterol is
an imporlant step i the [ormation of atherosclerotic lesions
|Steinberg et af., 1989; Diaz et af., 1997]. Evidence (o support
this hypothesis is based in part on observational smdies thal
demonstrale associations between oxidized LDL cholesterol and
the presence of both atherasclerotic lesions |Regnstrom er al,
1992] and the progression ol carotid artery atherosclerosis
[Salonen ¢ @, 1992| This paper describes three phenolic
compounds isolated from P. {intens that intubit LDE oxidation.

Fxtraction and isolation, The dried fruit body of £ lirmeus (1
kg) was extracled two times al room lermperalure with 80%
aqrenus MeOH (3 Lx2). The extracts wers successively partitioned
with water {1 L), FtOAc (1 Lx2) and »#-BuOH (1 Lx2). "The
ElOAc extract (10 2) was applied to a silica gel cc (6.5%17 cm)
and was eluted with a gradient of CHCli:MeOH (15:1—
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