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Abstract

The principal objective of this study was to determine the effects of an ethanol extract of Polygonum multi-
florum Thunberg (PMT) on body lipid metabolism in rats fed a high-cholesterol diet for 5 weeks. The rats
were divided into 6 groups: a control group (I ), a cholesterol-control group (II), a control group treated with
0.5% PMT (1), a control group treated with 1% PMT (IV), a cholesterol-control treated with 0.5% PMT (V),
and a cholesterol-control group treated with 1% PMT (VI). Body weight gains and food efficiency ratios were
not significantly different among the groups. The levels of serum blood glucose and triglycerides of the treated
animals significantly decreased compared to the control and the cholesterol-control groups (p<0.05). There was
a clear tendency of decreased LDL-cholesterol level in PMT-treated animals compared to the cholesterol-control
group. However, no significant differences were observed in the serum HDL- and LDL-cholesterol levels. In
the ratio of HDL-cholesterol to total cholesterol and HDL-cholesterol to LDL-cholesterol concentration, both
the 0.5% PMT and 1% PTM extract intake groups had a higher percentage than in the control and cholester-
ol-control groups (p<0.05). In addition, the atherosclerotic index in serum was significantly lower in the PMT
intake group than those in the group control and the cholesterol-control. These results indicated that the PMT

extract was effective on the improvement of lipid metabolism in SD rats.
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242 Bigjoll= anthraquionone 3FgHE-<1 chrysophanol,
emodin, rhein physcion 2 ©]&9] vl 3 2,354 -tetra-
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Table 1. Design of experimental diet in SD rat

Groups

I

il
m
v

Control diet

Cholesterol diet (1%, 10 g/kg of diet)
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 1% cholesterol and
05% Polygonum multiflorum (5 g/kg of diet)
Experimental diet containing 1% cholesterol and
1% Polygonum multiflorum (10 g/kg of diet)

9] 47 Sprague-Dawley

d S
(SD)}‘ < 153 A5/ & AREST A8V F AR

BASE Afzol HAA H90

= 4 = AIEE B
A B AFME Fo9] A ZY =" E A i} -
e - aT I ) ek _4 oA 144 ] ]_ W w ge g zaes 22+05°C, A HE % 55+5%) A
o M E9E st RFAAME &Aool 3 117
_ _ } AFZzHoz WS 1Y 11IAZHEA 9A] ~ 2.5 8A]) Z=ALS}
SA]AZ AAZA Y o]& RS FelstuA) sH T
S 1579 H43717E AR AT AT 230£28 g9)&
N O5¥HE BER5(dIH; randomized complete block design)
I o
SH9lw 557 AW ol Folskalh AVF-S Table 1o}
AlSIRI= E718t9 . g AMEHE 2ol AIN-93ME 7|22
Ao AVg8 A3 (Polygonum multiflorum Thun- HYP3ste] Z A 8FATHTable 2). Cholesteroli™2] cholesterol
berg, PMT)E A4WE SHEE s o Ama o A73e AolfAe 19%7 A7HE9w, s509) H7t
Aolros Tdsted AT ARE BeE AAS 8 S 227 AolmAe 05%3) 18 Aojerdeh AFH A
ste] VA FAE 3 2A8a, B4 71(KA2610, Jworld ol HE dF e ghH IA g ATt S4Bt AolR
tech, Gyeonggi-do, Korea) & —r—..H A & _‘HE] Bl 2 &5 AASEY T} 4 o) &8 (food efficiency ratio: FER)S wj
2 kgoll 80% SN&ES 1110 W& E H7lete] 1% AF T ATFT7HESE 22 71 S AT Aol dHAFLRE Y
AL FZ£7](COSMOS-660, KyungSeo Machine Co., In- Fol &AL B FEATE LS A RdT Y FEAE
cheon, Korea)ol| A %%‘7] A|ZAE A A TESE AT T 999939 sA(xUMI: kfri-m-11010)S & & 2
ot FE3AT FE2AL 80°CollA 1 =3t A FAE HE5E &g 2 o]of &3 A (Guide for the Care and
Z AE3s Tk Use of Laboratory Animals, NRC)dl e} 233},
dBiEE 2 MBAl g0 9 21E o|o| A3
2 A7l AME3E 5E2 ()22 dEno] 2(Gyeonggi- Aol 2 5537 AS & FHE 1273 A7) ¢ks}
Table 2. Composition of experimental diet (g)
. Groups"
Materials I o i v v I
Casein 140 140 140 140 140 140
Corn starch 435.692 435.692 435.692 435.692 435.692 435.692
Dyetrose 155 155 155 155 155 155
Sucrose 100 100 100 100 100 100
Cellulose 50 40 45 40 35 30
Soybean oil 70 70 70 70 70 70
Cholesterol — 10 — — 10 10
TBHQ” 0.008 0.008 0.008 0.008 0.008 0.008
Mineral mix 35 35 35 35 35 35
Vitamin mix 10 10 10 10 10 10
L-cystine 1.8 1.8 1.8 1.8 1.8 1.8
Choline bitartrate 25 2.5 2.5 2.5 25 25
PMT extract — — 5 10 5 10
Total 1000 1000 1000 1000 1000 1000

YGroups are the same as in Table 1. “tert-Butylhydroquinone.
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Table 3. Initial and final body weight, body weight gain, food intake, and food efficiency ratio (FER) in SD rats

Grouns” Initial body weight Final body weight
P (2) (2)

Body weight gain

Food intake Food efficiency

(g) (g/day) (FER)
I 331.9449.49™° 507.53+16.41° 175.59+9.53" 2350+1.05" 0.21+0.01°
il 332.05+5.23 504.19+16.66 172.14+12.23° 22.49+1.22% 0.22+0.02°
m 333.85+10.11 502.13420.14 168.29+10.41™ 22.9840.49" 0.21+0.01°
\% 329.55+7.16 494.59+13.42° 165.05+8.74™ 23.264+0.81" 0.20+0.01°
\% 334.93+6.88 421.04+14.80° 86.11+9.51° 19.26+1.54" 0.1340.01°
VI 335.57+4.06 472.65+17.31° 137.07+13.97" 24.0841.29° 0.16+0.01°

1)Groups are the same as in Table 1.

All data are expressed means+SEM, n=5 rats per group. Different superscript letters (a-c) in a column indicate significantly
different values assessed by Duncan’s multiple test (p<0.05). NS: not significant.
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Table 4. Liver, kidney and spleen weights in SD rats
(g/100 g BW)

Groupsl) Liver Kidney Spleen
I 2.23+0.05° 0.57+0.02¢ 0.1640.02%°
I 3.1040.04" 0.59+0.02" 0.1840.01
m 2.24+0.06° 0.57+0.02" 0.16+0.01
I\ 2.33+0.08° 0.59+0.02" 0.1740.01
\Y 3.21+0.07 0.66+0.01° 0.1940.01
VI 2.91+0.16" 0.59+0.03™ 0.17+0.01

1)Groups are the same as in Table 1.

All data are expressed means+SEM, n=5 rats per group.
Different superscript letters (a—¢) in a column indicate sig—
nificantly different values assessed by Duncan’s multiple test
(p<0.05). NS: not significant.
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Table 5. Serum levels of aspartate aminotransferase, alanine L3lgormz o]2 AHF ratel] AHANZ W 7+ 754 o
aminotransferase of SD rat administered ethanol extract of _ S =
] TS } = ==
Polygonum multiflorum Thunberg (PMT) (U/L) e VIAEA Loprad ASTs ALTE S43tsle
Groups” ALT AST H 1 ZA3}= Table 59F 20 AA2 o] F44(1, M, V)3
I 40.33+3.53" 107.75+2.39" 1% cholesterol 2% F9F(I, V, VI) ZF4 &84 F
I 50.20+8.38 12450i827a AST ALT7 S ol & zlo _g_ Z] oro
m 36.50+0.96 103.00i8.532 il P A AClE e A W3t
1% 34.00+1.10 98.40+2.93 _ _
- - i o:l -I Skz2k gl RIMALO| o5k
v 40.00+1.53 107.60+6.53" & ducose B K AlFdYe| S
VI 42.33+2.33 115.50+8.62" st A7 Aot @ W TET F= 9 AF 4
DGroups are the same as in Table 1. X = G Table 63 2t} €4 W) ¥ =9 == vt
A.ll data are expr.essed meansiSEM, n=5 rat§ per group. N 0] 3} 1% cholesterol A7} 2)o]# 2% 05%, 1% 2345
Different superscript letters (a,b) in a column indicate sig- ] )
nificantly different values assessed by Duncan’s multiple test E H3 FFS AFA ez gadshe 4Egs
(p<0.05). NS: not significant. Elrkgguq ol Hel4090 HHZE QAsle 9 43S A5}
AR Aoz A7HY Asree] nEFF YRR
7%l tha Oéﬁf—% vzl RAoz @Z}E]_Ur ALT, AST_—EH‘_—? B2 YA 9 154 ey Ao
Ay B0 gle Ao Z AU AR o]d] tigt F % cholesterol & 2 1dZd29) v Ag@=a
RS, v o) L= A —
P9 o] Aot AR AT 2 RAT choles™ go) 3 cholesterol @5 Sl Z1ekR v AR, 744
= = YA
tfrol BZEF Fo(1, V, VD) & }OLW 334 H OEHLHEE A 7% A, 7)o} SollA ZHAaFTHRR). B AF oA Dyt
ol o = =713 L 9)ulz o 2
T "‘}———E— o) 7]'0]'93\1:]' 0] é = a1 holesterol A O]‘?-Eq- l(y ChOleStﬁrOl %7}_ X) O]-?— E}__—[-__oﬂ}\ %‘9]2{_'][ f(]—()]
ol& 713t T_T—ch Al cholesterol}ol ﬂlﬂio Xi o:ﬂ}‘) 2 wE = UehlA] ggtot 1% Bele s B3 233 12(VD
A B&la 7 =2 ZF B=S suksitl = -
= ]1"°]-J“ ; Well == LE ]u ©= Tr"?z‘s‘q Hat 2 total cholesterol g&Fo] fold o2 74 %At HDL-
Q] % = 3 o o | &l o] =% N _ _
o AR == daglen(232), el Aol 5= of cholesterol-& & ™ 74 3}e] XX Z A cholesterolS ¢xd
B =819 ojato g ofr|H Ao w AT

Boll X 2o g FF3te] FUAINE AAS= dEL 3}
Aspirate aminotransperase(AST)2} aanine ami- Aoz d#A St B A A2l HDL-cholesterol %
duk2alo]l 3 1% cholesterol A7} Aol = F9 3

g r1r

rr

notransferase(ALT)2| &H

ASTS ALTE AA Y oln)Ake 8l G424 ol zFol7F Yo 05% AL HEF(V)AA /93
o A M Eo] EASA T 1% 7hol| 7} BL ko] Zx) o 2 715 At} LDL-cholesterol-& &% cholesterol®] T
skl b &4 ARE ] ARREE B4oth2526). 1 d rEeeoln s ¥ cholesterols FHAA F

52 AL AR UA Bl phsel AT K AAHE HUske] AF w8/ ABe) Wy APT B

ol£o] MEE G5 Na', Ca¥' @ F¥o] A= AE 747tk LDL-cholesterol 94 F2& Zole gl A
49lo] "t} 7 A NEE HAET A X0 S0 T 1% cholesterol S #H71eF 25 ()XY 1% cholesterol
e = A7} Aolof 05%, 1% Hd452E B3 FFS 12(V, V)

o] A ZAd &3l ASTS ALTVF £
2 83 = AST9 ALT 59 Z71= 71=A402 23k 714 o] £XA ZrAadte AEFS BYth AR H &2 B
F o] FArte} 2kxA 9 va)y) AYPH S ovFnz

o oo

EEXS o] 35 E BEFA3 79 HDL-cholesterol H]&9]
o5 E49 FYUAEE A 71EA ATl o] &5t LDL-cholesterol HI &R tF %082 Frtste= BEFS v
ATH27). B SHAEASF(AD 3 Hol4e BE FE3 1F
B A3 I cholesterol 2o]E Al&3lYH 1, =4 oA BolR= AL A& 4 JAtH(Table 7). Triglyceride
2 obAA Holbe] tiE] 2 g A YA e HJ50E A} g2 GATd e FodA 2olE e R kA Tk
Table 6. Lipoprotein cholesterol and glucose, triglyceride concentrations in serum of rat fed PMT extract diets (mg/dL)
D Total- HDL- LDL- . . .
Groups Glucose cholesterol cholesterol cholesterol Triglyceride Total lipid
I 118.67+1.86" 52.7542.69™ 12.40+0.75™ 5.5040.29 127.00+12.12° 397.004-23.49™°

Il 110.2042.40" 69.754+9.51" 10.00+0.71" 10.0042.00° 79.504+4.73" 398.25+20.32

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 44.0042.31° 12.75+0.85™ 5.00+0.00° 87.33+7.67 336.67+36.92

v 92.33+2.8° 65.3345.81" 15.80+1.59" 7.3340.67" 72.2049.18" 400.33+21.84

VI 87.00+3.11° 48.00+2.08" 10.6741.20° 7.00+1.73" 50.2045.09° 357.33+17.74

1)Groups are the same as in Table 1.
All data are expressed means+SEM, n=5 rats per group. Different superscript letters (a-f) 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. Effect of PMT extract on ratio of HDL-cholesterol
to total cholesterol and HDL—-cholesterol to LDL-cholesterol
and atherosclerotic index in serum of the SD rats for 5 weeks

Groups”  HDL-C/Total-C HDL-C/LDL-C ~ AI”
I 0.24+0.02" 2.2640.22% 3.25
il 0.15+0.03" 1.034+0.17¢ 597
m 0.32+0.05" 2.87+0.41° 2.19
Y 0.2940.04™ 2.55+0.26™ 2.45
v 0.24+0.05" 2.17+0.44" 3.13
VI 0.22+0.04° 1.7140.78° 3.49

1)Grroups are the same as in Table 1.

? Atherosclerotic index=(Total chol—HDL~chol)/ HDL-chol.
All data are expressed means+SEM, n=5 rats per group.
Different letters in a column indicate significantly different val-
ues assessed by Duncan’s multiple test (p<0.05).

1% cholesterolS 713 Z1E(O)Rt} 1% cholesterol 37}
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Fig. 1. Histological character of liver in SD rats. (A) 1
(control), (B) I (1% cholesterol), (C) V (1% cholesterol and 0.5%
Polygonum multiforum), (D) VI (1% cholesterol and 1% Polygo-
num multiflorum).
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