BB ELErIE (2010) 5 504 25 19k
Korean J Vet Res(2010) 50(1) 1 10

AFo st o) 2oy e}

(AL

120108 1€ 1Y)

Anti-obesity effects of onion juice in high fat diet-induced obese rats
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Abstract : This study investigated the effects of onion juice on the serum lipid components and blood
pressure in obese rats fed high fat diets. Thirty-nine of Sprague-Dawley rats were divided into six groups,
and were treated for 8 weeks: (1) normal diet (ND); (2) high fat diet (HFD); (3) HFD for first 4 weeks
and high fat diet with 40% onion juice for the last 4weeks (H-H+O); (4) HFD with 40% onion juice for
8 weeks (H+O); (5) HFD for first 4 weeks and ND for the last 4 weeks (H-N); (6) HFD for first 4 weeks
and ND with 40% onion juice for the last 4 weeks (H-N+O). The rates of increasing body weight were
reduced in H+O and H-H+O groups compared with HFD group. The levels of triglyceride, low density
lipoprotein-cholesterol and total cholesterol in blood serum were significantly decreased in the H+O and
H-H+O groups compared with the HFD group. Administration of onion reduced the size of adipocyte,
steatosis, and serum hyperlipidemia in obese rats fed HFD. Moreover, the antihypertensive effects of onion
were observed in obesity rat fed HFD. Overall results suggest that onion reduces the serum lipid components

and improves hypertension in obese rat fed HFD.
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tail cuff method [23]= power lab. &%= 7] (Powerlab
2/25; AD Instruments, USA)YE ©]&-3lo] 43It} A
HEEE 36°CE ZAE heating boxoll A 1027+ ¢H4
S 3 3 blood pressure transducer(MLT1050; AD
Instruments, USA)S AF&-3te] g FH43sH9oH,
physiograph(Chart5 for window program; AD Instruments,
USA)Z s A skith

3} H-N; n=7), ulR|ulo @ 43=7F TR ALE 2 o] Table 2. Compositions of high fat diet and normal diet
E & 5, U 477 dORES} 40% G 25 E F Proximate profiles ~ High fat diet Normal diet
Al F5e ZHNHO; n=T7)02 EF3lArt. Protein 17.7% 18.0%
ARE BYAETS o8-8t AT Wid 3 Fat 40.0% 5.2%
staem, Zt Abg 9] A2 Table 20 WERAATE. % Fiber 5.0% 5.2%
3= 5%7](KP-E1304; HIZETglglo| ) 3Hh)E o] Ash 4.0% 5.7%
f3le] Z=sly B3 E3ete] 40% Sy SEE A Moisture 3.3% 4.3%
Z3Th, Carbohydrate 31.4% 55.9%
Table 1. Groups of experiments
Experimental groups 0-4 weeks 5-8 weeks

ND Normal diet Normal diet

HFD High fat diet High fat diet

H-H+O High fat diet High fat diet + Onion

H+O High fat diet + Onion High fat diet + Onion

H-N High fat diet Normal diet

H-N+O High fat diet Normal diet + Onion

ND: normal diet for 8 weeks; HFD: high fat diet with water for 8 weeks; H-H+O: high fat diet with water for 4 weeks and
then high fat diet with onion juice for 4 weeks; H+O: high fat diet with onion juice for 8 weeks; H-N: high fat diet with water
for 4 weeks and then normal diet with water for 4 weeks; H-N+O: high fat diet with water for 4 weeks and then normal diet

with onion juice for 4 weeks.
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Fig. 1. Changes of body weights in normal and high fat
diet rats treated with or without onion juice. ND: normal
diet for 8 weeks, n=4; HFD: high fat diet with water for
8 weeks, n=7; H-H+O: high fat diet with water for 4
weeks and then high fat diet with onion juice for 4 weeks,
n=7, H+O: high fat diet with onion juice for 8 weeks,
n=7; H-N: high fat diet with water for 4 weeks and then
normal diet with water for 4 weeks, n=7; H-N+O: high
fat diet with water for 4 weeks and then normal diet with
onion juice for 4 weeks, n=7; Values are mean= SE. “p
<0.05, "p<0.01, " p<0.001 vs. ND; “p<0.01 vs. HFD.

Table 3. Effect of dietary onion juice on body weight gain, food intake and feed efficiency ratio (FER)

Diet groups Body weight gain (g) Food intake (g/day) FER

ND 310.0 £ 15.4 48.6 £ 0.6 0.23 + 0.01
HFD 4241 + 11.07 341+ 077 0.45 + 0.02"
H-H+O 380.6 + 547" 353+ 047 0.39 £ 0.01 7"
H+O 3526+ 17.1°" 352+ 057 0.37 = 0.02 ™
H-N 333.0 £ 7.1° 403 £ 0.1 7™ 0.30 = 0.01"* "
H-N+O 366.4 + 1847 ™ 41.1 £ 0477 0.32+0.01"" ™

Values are mean = SE. *p <0.05, *'p <0.01, *7p <0.001 vs. ND; "p <0.05, “p<0.01,

p<0.001 vs. HFD.
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Fig. 2. Effect of onion juice on systolic blood pressure.
Values are mean = SE. “p < 0.05, “p < 0.01, “"p < 0.001

vs. ND; "p < 0.05, *p < 0.01, *"p < 0.001 vs. HFD.

Table 4. Effect of onion juice on relative organ weight'
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Diet groups Peripheral fat Epididymal fat Testis
ND 1.34 £ 0.17 1.28 £ 0.08 0.81 £ 0.06
HFD 3.79 £ 0.19"" 2.85+0.16"" 0.61 £0.01""
H-H+O 3.41 £0.17" 2.75 £ 0.127 0.67 £ 0.01""
H+O 3.14 £ 022" 2.33 £ 0.087" 0.72 £ 0.01™*
H-N 2.07 £ 024 1.58 £ 0.14™ 0.68 + 0.01""
H-N+O 2.16 £ 0.13" ™ 1.70 + 0.08" ™ 0.69 + 0.06™"

Relative organ weight (%) = (organ weight / B.W.) x 100. Values are mean £ SE. *p < 0.05, *p < 0.01, **p < 0.001 vs. ND;
*p <0.05, "p < 0.01,
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p <0.001 vs. HFD.
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Table S. Effect of onion juice on triglyceride, total cholesterol, HDL-cholesterol and LDL-cholesterol contents (mg/dL)

in serum
Diet groups Triglyceride Total Cholesterol HDL-Cholesterol LDL-Cholesterol
ND 121.7 £ 24.0 737+ 5.4 27.0 £ 1.5 16.7 0.7
HFD 284.0 + 34.0" 102.6 + 5.5 26.8 + 0.6 25.0 £ 1.5%"
H-H+O 139.5 + 18.0°" 74.0 £ 52" 230+ 1.7 193 + 1.4
H+O 122.8 £ 12.7" 75.0 £ 7.8" 28.0+2.0 19.0 £ 2.2
H-N 128.8 £ 23.1"" 73.8 £ 7.0" 246+ 1.5 17.0 £ 1.5™
H-N+O 130.8 + 11.7"" 73.4 + 84" 228+23 18.0+22°

Values are mean £ SE. *p < 0.05, *'p < 0.01, *'p < 0.001 vs. ND; “p < 0.05, “p < 0.01,
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Fig. 3. Effect of onion juice on serum lipase level. Values
are mean + SE. " <0.001 vs. ND-ND; “p<0.01, ™'p
0.001 vs. HFD.
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Fig. 4. Effect of onion juice on serum leptin levels. Values
are mean+ SE. " <0.001 vs. ND-ND; p<0.05, “p<

0.01, *"p<0.001 vs. HFD.
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0.001 vs. HFD.
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Fig. 6. Light micrograpy of white adipocytes in obesity rat induced by high fat diet and effect of onion juice on adipocyte
size. (A) ND, (B) HFD, (C) H-H+O, (D) H+O, (E) H-N, (F) H-N+O.

Fig. 7. Histological findings of the liver in obesity rat induced by high fat diet and effect of onion juice on liver tissue.
(A) ND, (B) HFD, (C) H-H+O, (D) H+O, (E) H-N, (F) H-N+O. H&E stain, x100.
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