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Beneficial Effect of Aubus Coreanus Miq in a Rat Model of High Fructose
Dietinduced Metabolic Syndrome
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Overconsumption of fructose results in dyslipidemia,

hypertension, which have documented as a risk of

cardiovascular diseases. This experimental study was designed to investigate the beneficial effects of Rubus coreanus
Mig.(RCM) in high-fructose diet-induced metabolic syndrome. Animals were divided into three groups; Control group
fed regular diet and tap water, fructose groups were fed the 65% high-fructose (HF) diet with/without RCM 100
mg/kg/day for 8 weeks, respectively. Chronic treatment with RCM significantly decreased body weight, fat weight and
adipocyte size. Moreover, RCM significantly prevented the development of the metabolic disturbances such as
hyperlipidemia and hypertension. RCM also led to increase in high density lipoprotein level in the HF group. In
addition, RCM suppressed vascular cell adhesion molecule-1 (VCAM-1) expression and significantly recovered the
levels of endothelial nitric oxide synthase (eNOS) expression in aorta. These results demonstrates that RCM may be a
beneficial therapeutic for metabolic syndrome through the improvement of hyperlipidemia, obesity, and hypertension.
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Table. 1. Effect of an RCM on body weight and epididymal fat pads

Groups Control HF HF+RCM
Initial BW(g) 2458+24 2444423 2469129
Terminal BW(qg) 433+51 459.4+10.7* 4212459
Gain BW(qg) 189.4+37 207.8+7.8* 1744457
Eqididymal fat 25402 3.9:04% 28+02°

pads weight(qg)

Values were expressed as mean + S.E. (n=10). *p < 0.05, **p < 0.01 vs. Cont, #E
< 0.05 vs. HF. Abbreviations: HF, high fructose ; HF+RCM high fructose diet wit
ethanol extract of Rubus coreanus Miqg,; BW, body weight.
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Table. 2. Effect of treatment RCM on plasma lipids

Groups Control HF HF+RCM
T-Cho(mg/dI) 67.86£3.8 102.94+8.8** 79.7527.0"
TG(mg/dl) 83.8316.7 272.67+43.7* 174.17+155"
HDL-c(mg/dl) 13.75+0.6 16.00£1.3 20.8+0.6"
LDL-c(mg/dl) 28.37+17 44.56+3.6** 2957434

Values were expressed as mean + S.E. (n=10). *p < 0.01 vs. Cont; #p < 0.05 vs.
HF, ##p < 0.01. Abbreviations: HF, high fructose ; HF+RCM high fructose diet
with ethanol extract of Rubus coreanus Miq,; T-Cho, total cholesterol ; TG,
triglyceride ; HDL-c, high-density lipoprotein cholesterol ; LDL-c, low-density
lipoprotein cholesterol.

3. g W

B84 Fol7l Y9 Wal] ux: JFS Lohu] Ystol
Ao ;2] SUNA 257] BRELS HPoich 1 A 1y
I Nol2Y 257] BFALS TRA] Lyt Kol WAF 2o
M) 27.26% FE 9RO2 FlIGON, NP LA FoiT
o T Hol2o] ulal 11.66% 9o’ YA Fashe Aus B
AHp<0.01, Fig. 1).

e Adas =
Hematoxylin & Eosin (H-E) staining & AA
£ ANE 2oL FYHA BT Yelg uglol nuky
o= AT Yor-zuto] =7t 24.13% AT S7lst= A2



M. C. Koh et al

gk 22U DagRea RolTANE SU1HY BT U3
o] SAI7t 12.62% F= ZAaste AWE WATHP<0.01, Fig. 2).

27.26% 11.66%0
——

140 1 e e
Ei) — ;;—nt. —_—
= OOI1T1 HF + RCM 1HE
E 120 4
e
=
=
2
= 100 A
=
(=]
=
-~
2 =
S
=
A A | 7
=5 3 (1] 5 3 B 6 8 10

Week
Fig. 1. Effect of an RCM on systolic blood pressure (SBP) in
fructose-diet rats. Values were expressed as mean * S.E. (n=10). **p <
0.01 vs. Cont,; ##p < 0.01 vs. HF. Abbreviations: Cont., control ; HF, high
fructose ; HF+RCM high fructose diet with ethanol extract of Rubus
coreanus Mig.

HF HF+ RCM
2413% 12.62%
E fich
T
]
j 0.0
& ¢ &
&

Fig. 2. Representative microscopic photographs of H&E stained
section of the thoracic aorta in HF diet rats. Lower panel indicated
length of intima-media (magnification x400). Point of red arrows are
media. Point of blue arrows are intima. Scale bar = 50 pym. Values were
expressed as mean = S.E. (n=5). **p < 0.01 vs. Cont,; ##p < 0.01 vs. HF.
Abbreviations: Cont., control ; HF, high fructose ; HF+RCM high fructose
diet with ethanol extract of Rubus coreanus Miq..
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Fig. 3. Effects of RCM on VCAM-1 immunoreactivity in thoracic aortic
tissues of HF diet rats. Representative Immunohistochemistry (A) and
quantifications (C) are shown (magnification x400). Western blot analysis
(B) and quantifications (D) are shown . Values were expressed as mean *
S.E. **p < 0.01 vs. Cont,; ##p < 0.01 vs. HF. Abbreviations: Cont,, control ;
HF, high fructose ; HF+RCM high fructose diet with ethanol extract of
Rubus coreanus Mig..

i e
Y4 b PR 4
"R \ 5
] 3 i
HF HF+ RCM
63.15% 88.55%

%
4,
o,

$

Fig. 4. Effects of RCM on eNOS immunoreactivity in thoracic aortic
tissues of HF diet rats. Representative Immunohistochemistry and
quantifications are shown (magpnification x400). Values were expressed as
mean + SE *p < 0.05 vs. Cont,; ##p < 0.01 vs. HF. Abbreviations: Cont.,
control ; HF, high fructose ; HF+RCM high fructose diet with ethanol
extract of Rubus coreanus Miq..
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Fig. 5. Representative microscopic photographs of H&E stained
section of the epididymal fat pads in HF diet rats. Lower panel
indicated size of adipose cells (magnification x400). Scale bar = 50 um.
Values were expressed as mean * S.E. (n=5). **p < 0.01 vs. Cont,; #p <

0.05 vs. HF. Abbreviations: Cont., control ; HF, high fructose ; HF+RCM
high fructose diet with ethanol extract of Rubus coreanus Mig.
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