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Effect of Water Extract from Rubus oldhamii Miq. on Lipid Metabolism and

Antioxidant Activity in Rats Fed High Fat Diet
Hyang Rye Won'
Dept. of Food and Nutrition, Sangji University, Wonju, Korea

ABSTRACT

The aim of this study was to observe the biological activity of Rubus oldhamii Mig. and
assess the possibility of using it as a new natural functional material. The effects of a Rubus
oldhamii Mig. water extract on the lipid metabolism of white rats fed a normal or high fat
diet were examined. The Rubus oldhamii Mig. water extract (300 mg/kg) was given to Sprague
Dawley male white rats for four weeks given normal or high fat diets to determine its effect
on the lipid composition and antioxidant activity. The results are as follows. The food intakes
were similar in all groups, but the weight gain (p<0.05) and food efficiency ratio (p<0.05) was
low in the normal group supplemented with Rubus oldhamii Mig. extract. When the normal
diet was supplemented with the Rubus oldhamii Miq. water extract, the triglyceride decreased
(p<0.05), and the total cholesterol and LDL-cholesterol decreased significantly in the high fat
diet (p<0.05). When Rubus oldhamii Mig. water extract was added to the high fat diet, the
glutathione peroxidase activity was significantly high in the blood, and glutathione reductase
activity was significantly high in the liver(p<0.05). The quantity of MDA generated, which is
the peroxide of blood and liver, showed a declining trend in all of the groups supplemented
with the Rubus oldhamii Mig. water extract. When Rubus oldhamii Miq. water extract was
supplemented in the normal diet, the triglyceride content decreased significantly (p<0.05), and
the total cholesterol and LDL—cholesterol decreased significantly in the high fat diet (p<0.05).
The total cholesterol in the liver decreased significantly in the high fat diet supplemented with
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Rubus oldhamii Mig. water extract (p<0.05). Accordingly, when the Rubus oldhamii Miqg. water

extract is supplemented in a high fat diet, it reduces the lipid in blood and liver to improve

the lipid metabolism efficiently. In addition, because it is a water extract, it might be useful

as a safe food material.
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sheith. 2o HFRe 1500 33], AT wiF gk M
S8ttt A3 AdAIteke] Institutional Animal
Care and Use Committee(TACUC, 2019-3)2] %21 3}
o ZlP =30t

3. NEAE ¥ 24

1) 33 22AY

AYE AR Aze] APAelE 457 TR T
27 AP o= FAe HPsk¢IL, 3000 rpmoilA
1583 dalielste] Bejd @4 24 A7A
J0ColM ¥E BAAstGict, w9k 3k, A AP 24
& AFS BHARER SHF F 42E Aol

Low U85-13, Environmental Equipment Co., LTD,

Groups Diet composition

ND Normal diet

HFD High fat diet

ND+ROM Normal diet + Rubus oldhamii Mig. (300 mg/kg diet)
HFD+ROM High fat diet + Rubus oldhamii Mig. (300 mg/kg diet)

Table 2. Composition of the experimental diet

(g/kg diet)
Diet composition ND HFD ND+ROM HFD+ROM
Corn starch 555.50 359.25 542.95 356.95
Casein 200.00 200.00 200.00 200.00
Sucrose 100.00 100.00 100.00 100.00
Soybean oil 24.00 30.00 24.00 30.00
Beef tallow 20.00 200.00 20.00 200.00
Cellulose 50.00 50.00 50.00 50.00
Mineral mix" 35.00 35.00 35.00 35.00
Vitamin mix? 10.00 10.00 10.00 10.00
DL-methionine 3.00 3.00 3.00 3.00
Cholesterol - 10.00 10.00 10.00
Choline-bitartrate 2.50 2.50 2.50 2.50
Sodium cholate - 0.25 0.25 0.25
Rubus oldhamii Mig - 0.30 0.30

UND: Normal diet, HFD: High fat diet, ND + ROM: Normal diet + Rubus oldhamii Mig. water extract 300
mg/kg diet, HFD + ROM: High fat diet + Rubus oldhamii Miq. water extract 300 mg/kg diet

YAIN-93 vitamin mixture and AIN-93 mineral mixture
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Cincinnati, Ohio, USA)el W% H#A3}SIc} fAo A 4T 15,000 rpmollA] 3087F 23} U4
2 & A=de H) k3 8491 glutanthione
2) A4 9 ZH2HE 4 peroxidas®} glutanthione reductase 43S 431
Follo] x| kS Frings & Dunn(1970)WH S c} gl 2 72 o] vhil A $leko Bradford method
2, g9 =ARE 2ZF92HE, HDL-ZH|2H = (1976)F ©]-8-3} protein quantification kit(PQO1-12,
T S o] 83 Kit(Asan Phamaceutical Co.,, Dojimdo Co., Japan)& AMg-3}3aL, EFHog=
Seoul, Korea)E ARg-sle] 4313}, 7223 24 BSA(bovine serum albumin)E ARg-3Fe] 600 nmol|A]
9] A& gFeke Folch et al.(1957)¢] vyl ulat microplate reader(Bio-Rad, CA, USA)Z =33} itt,
A3}, =2 2] F SY2HER $49A HA(AY) P 7122 9] glutanthione peroxidase}
e g} Fdsk o g FA8kT glutanthione reductase B4 spectrophotometric
assay-& kit(Oxford Biomedical Research Inc,, FR17,
3) @4 ALT 9 AST & 24 MI, USA)¢} spectrophotometric assay-& kit(Oxford
rs & =785 S8l 9 F alanine transaminase Biomedical Research Inc., FR17, MI, USA)E Z}Z;
(ALT)9} aspartate transaminase(AST) &S G4H ALg31ITE MDAS] 242 9JsA+= lipid peroxidation
& o]83%l Kit(Asan Pharmaceutical Co., Seoul, assay- kit(Oxford Biomedical Research Inc,, FR17,
Korea)E AM83le] A3ttt MI, USA)E ARR-3}IC}.
4) its aao] 4T iEE 54 4, SAEN
et 54 FA4E Sl

AE8H JrkslE 585 ARdd = Gt 9 EFEAE JERLAL, SPSs
23k A7 7ke 70l YRS 3 ke de =2 I3 (Version 18,0, SPSS, Chicago, 1L, USA)S ©]
el 2A| 22h2 Wo] g FHol ¥of Buffer Bato] BAsIGh. A¥T kel Apel= one-way
2H(154 mM KCL, 50 mM Tris-HCl, 1 mM EDTA ANOVAZ E41%} & Duncan’s multiple range test=
buffer, pH 7.4) 02 &3} ¢ F 4T 3,000 rpmoi|A] 944 #1SE 3kt

2083 dade 3 F AFe IIsHE(MDA:

malondialdehyde)& &3S 9|3l ARESFALL, YA

Table 3. Body weights, food intakes and food efficiency ratios in rats fed high fat diet containing
Rubus oldhamii Mig. water extract for 4 weeks

Group _ Body V\lfeight (g . - . Total food FERY
Initial Final Weight gain/day intake/day (g)

ND 121.21 + 4.64°™ 309.82 + 876" 692 + 0.68*Y 2318 + 1.31"° 0.29 + 0.018°

HFD 120.75 + 5.09 34638 + 20.14  7.86 * 0.75° 20.01 + 1.81 0.39 + 0.034°

ND+ROM 12097 * 4.18 301.18 + 21.52 643 + 0.79° 2187 + 1.36 0.29 + 0.028°

HFD+ROM  120.69 + 4.41 32472 + 1871 743 £ 057 2096 + 2.16 0.35 = 0.031%®

YFER(Food efficiency ratio): The total amount of weight increased/ the total intake of food.

PThe values are mean = SD(n=8).

Values with different superscripts in the same column are significantly different(p<0.05) between groups by
Duncan’s multiple range test.

NS: not significant
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Table 4. Weight of major organs of rats fed high

extract for four weeks
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fat diet containing Rubus oldhamii Miq. water

Weight (g)
Group Liver Kidney Heart
ND 10.82 + 1.81"? 241 + 036 1.17 + 0.08
HFD 13.92 + 1.8%° 2.40 + 0.26 1.17 + 0.07
ND+ROM 11.01 + 1.76® 240 + 0.21 1.16 + 0.06
HFD+ROM 12.27 + 1.09° 242 + 0.19 1.17 + 0.07

UThe values are mean + SD for eight rats in each group.

DValues with different superscripts in the same column are significantly different (p<0.05) between groups by

Duncan’s multiple range test.

NS: not significant
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Table 5. Activities of AST(GOT) and ALT(GPT) Z97] g4 2ZES FoJgt Tl glutathione
in blood of rats fed high fat diet %]_
containing Aubus oldhamii Miq. water
extract for four weeks

(IU/L) iLoﬂ/ﬂ glutathione peroxidase®] &4Jo] 2|2 o
Group AST ALT 2 A YERGTH(p0.05),
ND 2936 + 4727 2741 £ 216" S2al opAl W& 40| QB AERS el
HFD 28.67 + 9.26 26.06 = 3.01 A oA] Wr)Ee] MeBHEAl aaslEes 7}
ND+ROM 30.18 = 4.92 28.36 = 3.71 2 EaR o], witerpenoids, T S0 2 1151
HFD+ROM  30.06 = 3.72 28.45 = 3.18
UThe results are mean + SD for eight rats in each SICHKim et al. 2008; Kim et al. 2014),
group. B AN dA3t 3| ikstase] &Ado]
NS: not significant Z713F AL APZo|w e ARl s &
3 A Ask A F e AL oA,
4. FHi} 7io| gtele s Edd dHiielE 4y saly} 7ke] BAFSARES] MDA ,] AR Zo
o3} 7k glutathione peroxidase®} glutathione 7] 94 2L Fo3t BE AN 7Hishe
reductase®| /42 Table 63} 2t} doe] A9 73S HYIrKTable 7). ];EZJ% A EFH7] 55
glutathione peroxidase] 832 £E7] 44 =& E59] s} ZLe 7|R1g 3
& Folol W wWakE ol gigtorh, TALAl o] AA Uolxle] s B

Ho =z }E%_E} =%
S Bk ot o}

Table 6. Antioxidant enzyme activity in blood and liver in rats fed high fat diet containing Aubus
oldhamii Miq. water extract for 4 weeks

Blood Liver
Group . 1) . 2) . .
GPx(mU/mg protein) GR(mU/mg protein) GPx(mU/mg protein)  GR(mU/mg protein)
ND 82.76 + 5729 3.06 £ 0.04° 18.67 + 0.62° 19.87 + 0.89*
HFD 66.78 + 4.01° 2.86 + 0.08 1276 + 058" 16.42 + 0.9
ND+ROM 84.25 + 4.86° 3.65 + 1.45° 18.86 + 2.67 21.06 + 1.81°
HFD+ROM 78.62 + 6.92% 3.06 = 0.96 17.92 + 3.01.55° 15.07 + 2.07°

YGPx: Glutathione peroxidase.

2GR Glutathione reductase.

YThe results are mean * SD for eight rats in each group.

MValues with different superscripts in the same column are significantly different(p<0.05) between groups by
Duncan’s multiple range test.

Table 7. MDA in blood and liver in rats fed high fat diet containing Rubus oldhamii Miqg. water
extract for four weeks

Group ND HFD ND+ROM HFD+ROM
Blood MDA (zzmol/mg) 721 + 1.2592 3.76 + 0.66° 6.92 + 0.91° 5.88 + 0.65
Liver MDA (zmol/mg) 18.76 + 4.01° 416 + 1.41° 17.18 + 3.96° 6.92 + 1.71%

PAll values are mean + SD for eight rats in each group.
PValues with different superscript letters in the same row are significantly different(p<0.05) between groups by
Duncan’s multiple range test.
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gheFol frostAl BrobAaL(pc0.05), F/8A T ole} e A2 ThE AP A7E(Han et al. 2000,
o= AdkS Wtk dA 9] & vy}l HDL-Z4) 2002, 2011; Jin et al, 2002; Zhao et al, 2005; Lee
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ALl A= Bk FEES] TR, 2ol o AU S sk Bt Avks Sde A9
et Y T, F280, APEEe T, A HolFal Qlot, ulgba] IAE T = Fodlo] A
7F (Kim & Lee 2001; Won & Kim 2011; Lee et al. ARE 7B 1918 B s Aulg dEde] Xd)
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Table 8. Contents of total lipid, triglyceride, total cholesterol, HDL-cholesterol, LDL-cholesterol in
the serum of rats fed high fat diet containing Aubus oldhamii Mig. water extract for four

weeks
(mg/dL)
Group Total lipid Triglyceride Total—cholesterol ~ HDL~-cholesterol ~ LDL—cholesterol”
ND 362.48 + 66.26%Y 9472 £ 9.62° 104.62 *+ 10.46° 21.65 £ 515 91.15 + 7.82®
HFD 541.47 £ 56.20° 100.45 £ 17.64° 146.72 + 14.42° 20.92 + 4.78 99.08 + 15.26°

ND+ROM  368.67 + 48.78" 81,45 + 6.15° 121.67 + 19.64° 21.46 = 5.92 75.74 £ 9.27°
HFD+ROM 505.40 + 57.08° 89.05 + 9.04* 123.10 * 18.40° 19.08 + 4.70 87.72 =+ 8.02°

VLDL-cholesterol=Total cholesterol-(HDL cholesterol—triglyceride/5).
YThe values are mean * SD for eight rats in each group.

I+
+
+

Values with different superscripts in the same column are significantly different(p<0.05) between groups by

Duncan’s multiple range test.

NS not significant
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Table 9. Effect of water extract on liver and feces lipid contents in rats fed high fat diet containing
Rubus oldhamii Mig. water extract for four weeks

(mg/g, wet weight)

Liver Feces
Group ; - ; -
Total cholesterol Triglyceride Total cholesterol Triglyceride
ND 6.28 + 0.76"? 870 + 0.81° 5.28 + 0.32° 591 + 0.50°
HFD 10.72 + 1.82° 12.74 + 0.62° 6.32 + 0.54° 7.83 + 0.44°
ND+ROM 6.02 + 0.66° 10.86 + 0.78° 6.46 + 0.44% 5.86 + 0.56
HFD+ROM 6.28 + 0.49 10.41 + 0.40° 5.84 + 043" 823 + 0.72°

UThe results are mean + SD for eight rats in each group.

DValues with different superscripts in the same column are significantly different (p<0.05) between groups by

Duncan’s multiple range test.
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