4 o 8 5 A

Kor. J. Pharmacogn.
43(2): 101 ~ 106 (2012)

Poloxamer-4072 FT8t IX|&€E sS2HEHINAM

L] . - =| = - - —
Quercetin-3-O-rhamnoside & 0{M=x 2&lZ°| X &HE g1}
A= M’ - TRy - MES? - HHE"

‘azojst ofshijet slotela) W ARRATL,
AR BRRIT L o] QA ZHIAT R A1) @ 2l ATAE]

Anti-hyperlipidemic Effect of the Isolated Component,
Quercetin-3-O-rhamnoside and the Fractions from the Extract of
Houttuynia Cordata in Mice
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Abstract — The anti-hyperlipidemic effect of Houttuynia cordata was assessed in poloxamer-407 induced hyperlipidemic mice
model. The butanol fraction and its isolated compound, quercetin-3-O-rhamnoside, significantly reduced the blood triglyceride
and total-cholesterol level and increased the blood HDL-cholesterol level. They also showed the significant reductive effect on
the blood AST and ALT level, rising in proportion to the liver damage, in hyperlipidemic mice.
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Tk g 2ol 4b 23K (Saururaceae)oll &5k TF
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£35] flavonoid®] U< quercetin-3-O-thamnoside(quercitrin)

B e gikel 24,0 39,0 e300 2% F5% A
& 2+g'Y o] B Ho} k.

2 AFRE F2Ro] glom g0l Hold A EF A

2 A& e S AbslE F o x

e Y& 2 AR Hold &4 Uizl ol&

MBHE - 0¥z Azt PTG LA ASo
FIstel AFGSL oFsih e w18 e A3
=]

F£ 9 28 - oj4% 5kg& MeOH 10LZE 2A17H 3
3] FE3IL 1 NS FE8I] MeOH F2E 3502 &
Atk MeOH FEE& oF 250 g2 2 Lo SRl dgsix
CHCL;, n-BuOH=Z A2 8wl #338te] 77+ 120¢, 30 g
ol FE2E Y E F oF 1002 5319

Butanol 2&225FE Compound 19| 2| - Butanol
23 E 14gS Silica gel (230~400 mesh ASTM, Lot.
1.09385, Merk)oll &3}y A (10 cmx70 cm, Silica gel
700 g)oll CHCl;: MeOH =95 : 5 — CHCl,: MeOH =0 : 100
£ A7)8v) 2 &} Silica column chromatographyS AA|
S o2 157 2E-F(F1~15)08 ER/3IUT) o] 5 8
HA 23 E(F-8)2 MeOH:H,0=45:552 A7/ &m=
Octadecylsilane (ODS) column chromatographyS 24|31
o} 1 5 TLCOl YEhe w59 AMIeE The] &
I (AIV7)2R BFaITh SR AE-E(AS)E ODSOIA
Wz o g 23] AddawrtET s v AAskal MPLC
2 GAst] SE8ES weElsiinh

Compound 1 — Yellow amorphous power, 'H-NMR
(500 MHz, CD,0D) &: 095 (1H, d, J = 59 Hz, H-6"),
334 (1H, d, J = 1.9 Hz, H-4"), 3.41 (1H, dd, J = 9.6 Hz,
H-3"), 3.74 (1H, d, J = 9.4 Hz, H-2"), 421 (1H, dd, J =
3.4 Hz, H-5"), 534 (1H, d, J = 1.9 Hz, H-1"), 620 (1H,
d, J = 2.3 Hz, H-6), 6.37 (1H, d, J = 2.3 Hz, H-8), 6.91
(1H, d, J = 8.3 Hz, H-5"), 7.30 (1H, dd, J = 8.5, 2.3 Hz,
H-6"), 7.33 (1H, d, J = 2.3 Hz, H-2).

BC-NMR (125 MHz, CD,0D) &: 157.2 (C-2), 1349
(C=3), 1783 (C-4), 161.9 (C-5), 98.5 (C-6), 164.6 (C-7),
93.4 (C-8), 158.0 (C-9), 104.6 (C-10), 121.7 (C-1"), 115.6
(C-2"), 145.1 (C-3"), 1485 (C-4), 115.1 (C-5"), 121.5 (C-
6), 1022 (C-1"), 70.7 (C-2"), 70.8 (C-3"), 71.9 (C-4"),
70.6 (C-5"), 16.3 (C-6").
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11 8] Zalo] ZA1E kit(AM 157S-K, oAIShHE A}
3slo] Agsisn). Wy AollA] a4 2K (lipoprotein lipase
10800U, glycerol kinase 5.4U, peroxidase 135000U, L-o-
glycero phosphooxidase 160U &H)S & AAoF &3] <)
[N,N-bis(2-hydroxyethyl)-2-aminomethane  sulfonic acid
0.427 g/dl $Hr]oll &algk & A& 20 ploll ZAgF BaA]<
3.0mlE H7FsE § 37°CollA] 107} incubationsle] A]2F
blanks 22 3¢ 550 nmoIA FEEE ST £
T Aol T3l dF TS mydlE BAESIH
Total cholesterol &2F £& — Richmond 5¢] 43"
off efste] ZAE kit(AM 202-K, °HhE ARg-ste] st
STt =, WyydollA J4A] 9F(cholesterol esterase 20.5 U/
1, cholesterol oxidase 10.7 U/l, sodium hydroxide 1.81 g/
)2 4 F £-35)] U (potassium phosphate monobasic
13.6 g/l, phenol 1.88g/l 3Hf)oll &3 gk & A& 20 plell
ZA EAAY 3.0mlE H7he & 37°CelA &7
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magnesium chloride 0.1M) 02 mlE 7}38}aL & &313 &
2ol A 1047 WAIBEAL 3,000 rppmollA] 1047 Al
stAth 2E 3L 2 NS 0.1ml Fste] TAASF
(cholesterol esterase 20.5KU/I, cholesterol oxidase 10.7
KU/I, sodium hydroxide 1.81g/) 3.0mle} & &E3g3}o]
37°Coll A 587} incubationd}e] A]SF blankE 22 31
500nmol|N FE=E AT FE Aol el L 3
FE mydlE EASHATH E3F HFN 0| FFEEHE
HDL-cholesterol$F 3 A4+ 32, HDL-cholesterol/total-
cholesterol®] H]E&-(HTR)Z} 53124 AL (atherogenic
index), A48 A4 CRF. (cardiac risk factor)S Z1Z} 7|
TS

Y7 3IA]4*(A 1) = (total-cholesterol — HDL-cholesterol)/
HDL-cholesterol
217218 2] 4=(C R F.) = total-cholesterol/HDL-cholesterol

ALT, AST &2 4] — Reitman-Frankel’"?] E44el] 9]
stod ZA1E kit (AM101-K, ohE ARS8l dslar, 7+
A E B4 283 #-do] 3= AST (Aspartate Amino-
transferase: glutamic oxaloacetic transaminase (GOT)), ALT
(Alanine Aminotransferase: glutamic pyruvic transaminase
(GPT))E ELISA reader2 2-g3lo] 43131t} WA GOT,
GPTE 712H4S 1 mky FH3laL 37°CollA 587+ =g o}
< 8% 02mlE 718l 37°CollA] GOT= 60, GPT= 30
i X319t} Dinitro-phenyl hydrazine 24 &8 1 ml
P

S} E5tstod 1082 AR v 53%=5 45 ©
o ARE ® 55402 €% trans-aminase S78-8 Al 2Rt
) F ARG Ak olgsiglt,

hACAT1/hACAT2 XMal{lgd &H — ACAT A& =
%2 Brecher?} Chan®] ®H™, 28] Lee5 ™' W
olg oF7k WRF ChoFel WMoz 48e Wsit,
10 pie] | 2HE ~8He 10 ple] 0.5 M KH,PO, buffer
(0.5M KH,PO,, 10mM dithiothreitol pH 7.4), 5pl<]
0.6 mM bovine serum albumin (BSA, essentially fattyl
acid free), hACAT13+ hACAT27} Z+zt e wHal gl HisAl
X EZHE #2/3 microsomal fraction 10 pl, 74748
AESY 10ul 2 45 18] SFHTE 7Het] & 90 Il £
B Azt EFES 37°C F80lA 308 53 o]
Hho

F5: 10 pMyS ofH] RESE S9tEol| rtelar, AAE &9
=5 37°C T804 TA] 30 &9t RESAIFATE £
500 pl9] isopropanol:heptane &3FE(4:1, v/v), 300 uL]
heptane 2 200 pl¢] 0.1 M KH,PO, (pH 7.4) 7}stal, &
F=5 vortex® ABeH T3 &, oA 2
Z8F3ATt. 200 ple] A/4E “35HS scintillation vialoll
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3, scintillation &< (Lumac Co., Ballston Spa, NY) 4 ml
£ 7ttt o] &) AR FE 1450 Microbeta
liquid scintillation counter (Wallac Oy, Finland)2 <4313
o} A RO ZE oleic acid anilideE AHE-3}90.H,
Tt 22 o= AsleS AlLtekint.

ACAT A31Ed (%) = [1-(T-B)/(C-B)]x100

T: 4] A 85 H7ke A8+ CPM %t

C: B4 A RE H7FeHA] & A9 CPM #
B: 498 9X] ¢y AR5 Yo 2] CPM #

*CPM : Counts per minute

SHRE| - 2 HoM dolzl A= HAA L EHFHA}
2 FAslaL, A #o4d S SPSS FAZEIY
©] Duncan's multiple range testZ 1 2145 YERASITE

Zn % DE

Poloxamer-407-> HMG-CoA reductase 2 lipoprotein
lipaseE 7d&sAl AT =M EZF high cholesterolemia
1 hypertriglyceridemia® f+2A171= IAEF 2 =2
2 g ARgEe Aol A7Rle 43 g5 o
g 2 E A BN B T 012332 butanol
g E0°] poloxamer-407% 23t 322 € Fmouseol| A 7g
S YER 7ol 2YES FElstaat AlEskith 2
A3} 229435 compound 10] H2AA| Ho] ©]8}8H4 data
£ Z33 A3} quercetin-3-O-rhamnoside, < quercitrin?!
Aoz IRISHATHFig. 1).
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Fig. 1. The chemical structure of the isolated compound.
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Fig. 2. Effect of fractions (100 mgkg) and the isolated
compound (10 mg/kg) from H. cordata on the serum lipid
levels in poloxamer-407 treated mice. Values are represent
mean + S.D. (n=5). Values sharing the same superscript letter
are not significantly different each other (p<0.05) by Duncan’s
multiple range test.

Table I. HTR, Al and CRF level of fractions and isolated
compound from H. cordata in poloxamer-407-treated mice

Treatment HTR (%) Al C.RF.
Normal 51.9+4.3" 0.9+0.2" 1.9+0.2°
Control 15.7+1.6 5.4+0.6% 6.4+0.7%
MeOH 15.1¢1.3¢ 5.6£0.6° 6.60.6°
CHCI, 22.8+33  3.440.6™ 4.4+0.6"
BuOH 33.143.8" 2.0+0.3" 3.0+£0.3%
H,0 21.0+2.4% 3.8+0.5% 4.8+0.5%
Compound 1 36.6+5.9" 1.7+0.4* 2.7+0.4"

HTR: HDL-cholesterol/total-cholesterol

Atherogenic index (A.l) = (total-cholesterol-HDL-cholesterol)/
HDL-cholesterol

Cardiac risk factor (C.R.F.) = total-cholesterol/HDL-cholesterol

A 74%2] 5 SAAAY A 235 JeESTE @
= total Y =HZ TFE 0] %9 butanol FEE0] E

3] fraste] olE EY=S FAT ol of 66%E Al A
SIth Bl%o] quercitrin €% SHZHE S 82%L

FaAA 7E YRS Z F8= = hypercholesterolemia %
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Fig. 3. Effect of fractions (100 mg/kg) and isolated compound
(10 mg/kg) from H. cordata on the serum AST and ALT
levels in poloxamer-407-treated mice. Values are represent
mean + S.D. (n=5). Values sharing the same superscript letter
are not significantly different each other (p<0.05) by Duncan’s
multiple range test.

Table II. Effect of fractions and isolated compound from H.
cordata on ACAT (acyl-CoA: cholesterol acyltransferase)
enzymes activities

Treatment Dose . I.]A.C.ATl . I.IA.C.ATZ
(mg/kg)  inhibition (%) inhibition (%)

Oleic acid 60.6+0.1° 48.8+1.1°
anilide
MeOH 40.0+1.5° 30.30.6"
CHCI, 100 55.3+1.8" 48.6+0.9"
BuOH 100 7.4+0.8° 3.3£0.4°
H,0 100 2.3+1.1° 8.542.6°
Compound 1 10 1.9+0.1° 5.6+0.1°

Values are represent mean+S.D. (n=5). Values sharing the
same superscript letter are not significantly different each
other (p<0.05) by Duncan’s multiple range test.

hypertriglyceridemia®] %} 2 ] 5o £& SHEZo] &
Aoz F4EIrt. Wi HDL S¥l2HE Fae
oA 62.6+2.3 mg/dle] o H poloxamer 407 Fo] & 56.4+

4.6 mg/dl= 723 2E & F AJTh LY =S T
< ) butanol3} & 1‘9—3.]%9] HDL Z#2HE o]
66.6:6.0 mg/dl & 64.4+4.0 mg/dICZ 23]e] A4
35 HDL-cholesterol $FaFo] 48 7S geldd 4= 93
t}. Quercitrin F9+*%= HDL Zd|ZHE ko] 59.0+
56 mg/dlE )% Z712 LFehhic)
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Table I°14= Fig. 2¢] 95 Ad FFoaiy IAIF
NN e AW AATE ALt BdFe &
FH2HE 5 HDL S| &HE0] ApA]skE HlE°] 51.9%
0|1} poloxamer-407= &3t FAEZF mousel= 15%
2 ks A & T UMt o dx FEES T 4
3} chloroform #&E2] 7% °F 22%, butanol & E2] 73
o= °F 33%=E dF FTFe2H S0 g HDL S=
HZo] ¢ 2u) =715t A2 Vet Quercetin-3-O-
rhamnoside™= H]&°] °F 36%= F7H=o] IAHFTo= 7+
2% HDL S &HE HES A 77 2w &
 He FUASAIF AL AdFIME 09302 1
Eiout A M 53608 S s &
T AR o™ chloroform, butanol 3 &2 Fo3 F¢ 5
WASAFE 3.63~2.01F A 74T Quercetin-3-O-
rthamnosideS I8 Z9-olli= 1.7302 wj$- o] A<l &
WA G g AE YERIITE A8 AF (CRE)
£ gobd A IAEF A= 6362 HERA S Y
butanolFE- Y& FoFoA= 3.012 HASIAUIL quercetin-3-
O-rhamnoside FoiwolX = 2.7302 AAYEA 47T G S
FHH O sk A & AUTH

IAEFo| i 739 AT 5] o] &8 wE
F 22 poloxamer-4072 FH IX|TF npg-LofA] 7h=
A E =437 $138k AST (aspartate aminotrans-
ferase) @ ALT (alanine aminotransferase)?] 3% S =
Ak 2 A3 IAES FEF e 95 ASTE 366.9+
727 mgkgS = UEFoH o) dx & 4 Tl skt
S Tl A4 9F 220-230 mygkg FEE mi$- oo
E Zaske e & ATh ALT A% IAES 7
NAE ok 209.5490.2 mgkgl ® FA F7}all oLt oA
Z o= ¢ g ks Fod welkie 120~140 mg/
kgl 2wl 242 #AE YERSITE 53] butanol &
=& 7P &3t 9rste] AST B ALT 7317} 165.6+
67.8 mghkg 2 92.5+52.0 mgkgl & IA| hrdhe AL &
T AT o|EZH Az B E E 7T sgES
poloxamer-407= e IR FA EF A shF
2 IAEF o2 Yehhe S wlg- folFem oA
gho] FRI=|ATh

oz HEEH 2% sitEe] duAEF a5S
ERAA7TO FH s E Addo] Atk ¢zl ACAT
(Acyl-CoA: cholesterol acyltransferase) G4l thsh oA &
HE ZARIAT 2 A3 52248 4= HEA methanol
2 chloroform +2 &-°] positive control¢! oleic acid
anilide®} FARIAY & 220 42 335 YeERS
B SEANAN & 255 YERUE butanol &0t
quercetin-3-O-rhamnoside= ACAT®l| tgt A 35 A
o] JehlA] &= Zo= SRIFA.
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IAEZ g0 P35 HDL FE2~EHE e T4 5
7T E AR SRIFJT 3t IAEFoR fitEe
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