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Effects of Buckwheat on Super Oxide Dismutase Activity
and Histopathological Change of Rats Fed
with Hypercholesterolemic Diet
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ABSTRACT — This study was carried out to investigate the effects of rutin from buckwheat
vegetable on rats fed with hypercholesterolemic diets. Sprague-Dawley male rats were fed the
diets providing various level of buckwheat vegetable for five weeks. Body weight increased dur-
ing the experimental period. Body weight gain decreased by addition of cholesterol group (C-C).
Rutin feeding group (T-1) and buckwheat vegetable feeding group (T-2, T-3, and T-4) showed the
reduction of weight gain. Total cholesterol level decreased whereas HDL-cholesterol level in-
creased with the increasing amount of buckwheat vegetable added. The value of thiobarbiturie
acid in serum decreased with increasing buckwheat vegetable added. The histopathological
changes of the kidney were different among the experimental groups. Kidney of the rats fed with
cholesterol added diet showed severe calcification.
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Table 1. Composition of experimental diets
Group”
Ingredients (g)
Control c-C T-1 T-2 T-3 T-4

Cellulose” 3.63 3.13 2.63 2.78 2.48 1.48
ISP 21.50 21.50 21.25 21.00 20.70 20.00
Lard® 10.00 10.00 10.00 10.00 10.00 10.00
Mineral” 3.00 3.00 3.00 3.00 3.00 3.00
Vitamin® 0.20 0.20 0.20 0.20 0.20 0.20
NaCl 0.50 0.50 0.50 0.50 0.50 0.50
Choline” 0.10 0.10 0.10 0.10 0.10 0.10
Dicalciumphosphate 2.10 2.10 2.10 2.10 2.10 2.10
Glucose 57.75 57.75 58.00 57.50 57.00 56.50
Lime Stone 0.72 0.72 0.72 0.72 0.72 0.72
Buckwheatvegetable - - - 1.10 220 4.40
Rutin” - - - - - -
Cholesterol” 0.50 0.50 0.50 0.50 0.50
Methione” 0.50 0.50 0.50 0.50 0.50 0.50

Total require 100.00 100.00 100.00 100.00 100.00 100.00

" Cellulose was alpha cellulose and purchased from Sigma Chemical Company.

? Stabilized by adding BHT at a level of 0.0125% of added fat

“Mineral premix supplied following per kg diet; K 4.0 g, Mn 60.0 mg, Fe 80.0 mg, Mg 600.0 mg, I 0.35 mg, Cu 8.0
mg, Zn 40 mg, Se 0.15 mg, Co 0.21 mg, Mo 3.9 mg, B 1.58 mg

9 Vitamin permix supplied following per kg diet; Vita— A1(IU) 6000, Vita— D3 (IU) 600, Thiamine (mg) 6, Riboflavin (mg)
9, Pyridoxin (mg) 8, Niacin (mg) 50, Biotin (mg) 0.3, Folic acid (mg) 2, Panthothenic acid (mg) 20, Vita—B12 (mg) 0.
02, Ascorbic acid (mg) 100, Vitamin E(IU) 20, Vita- K (mg) 2, Inositol (mg) 100, PABA (mg) 2, Antioxidant (BHT, mg)

100, Glucose (to make 200 g)
»Koking Korea Co., purity 50%
9Rutin was purchased from Sigma Chemical Company.
? Cholesterol was purchased from Sigma Chemical Company.
¥ Koking Korea Co., purity 50%

?C: control, C~C: Cholesterol control, T~ 1: Treatment 1(rutin standard 10 mg/rat/day), T —2: Treatment 2 (rutin of
buckwheat vegetable 10 mg/rat/day), T —3: Treatment 2 (rutin of buckwheat vegetable 20 mg/rat/day), T —4: Treatment 2

(rutin of buckwheat vegetable 40 mg/rat/day)
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Fig. 1. Chanes on body weight of rats fed diferent level
of buckwheat vegetable.
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Table 2. Effect of experimental diets on body weight gain, food intake, and food efficiency ratio on rats for 5 weeks

Group Body weight Body weight gain Food intake FER
Initial (g) Final (g) (g/day) (g/day)
Control 90.1+2.51 333.9+36.00 8.4111.28Y 24.2+12.61" 0.348
C-C 90.4+1.81* 243.34+40.18 5.27+1.33° 20.9+ 953" 0.252
T-1 90.3+2.26 282.7+10.76 6.63+0.42™ 29.7+10.47" 0.223
T-2 90.2+2.48 300.8-+16.62 7.54+0.60" 22.1+13.64” 0.341
T3 89.8+3.01 307.1+25.00 7.49+0.86" 25.1+11.49" 0.298
T-4 90.0+4.22 303.9436.70 7.38+1.19" 21.7+ 7.86" 0.340
*. Mean+SD

FER: Food efficiency ratio(=Body weight gain/Food intake)

Values within the same column with same alphabets are not significantly different(p<0.05) among the groups by Duncan's

multiple range test.

Table 3. Effect of experimental diets on relative organ weight of rats

Mean+S.D, g/100 g body Wt

Group Liver Kidney Heart Spleen Lung
Control 7.98+1.10™ 1.91+0.18" 1.19+0.21™ 1.10+0.23" 2.3340.34™
c-C 8.30+0.63 2.15+0.27 1.14+0.19 1.27+0.31 2.58+0.71
T-1 7.83+1.11 1.97+0.30 1.07+0.15 1.10£0.32 2.22+0.29
T-2 8.39+1.17 2.16+0.25 1.20+0.08 1.2440.25 2.3440.24
T-3 7.724+1.06 2.03+0.30 1.154+0.18 1.41+0.49 2.30+0.47
T-4 8.06+1.16 2.30+0.34 1.14+0.17 1.13+0.20 2.24+0.53

NS: not significantly
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Table 4. Comparison of renal calcification among treated

groups

Group Incidence Degree
C 0/5 -

C-C 5/5 ++++

T1 2/5 ++
T2 2/5 ++
T3 2/5 +
T4 2/5 +

—: No Calcification

++++: Calcification of 4-5 tubules on microscopic finding in x 100.
++: Calcification of 2-3 tubules on microscopic finding in X 100.
+: Calcification of 1-2 tubules on microscopic finding in x 100.
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Fig. 2. Kidney of rat fed normal diet showing no calcifica-
tion. H&E stain, < 100.

Fig. 3. Kidney of rat fed cholesterol added diet showing
severe calcification. Note necrosis of tubular ep-

ithelial cells and calcium deposition in lumen. H&
E stain, X 200.
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Fig. 4. Coronary artery of rat fed cholesterol added diet
showing slight atheronmatous lesion. Note protru-
sion of subendothelial tissue consisted of fibrobsasts
(fb), fat laden macrophages (m), and fat cells (f).
H&E stain, x 400.

Fig. 5. Kidney of rat fed rution 10 mg added diet show-
ing moderate calcification. Note 3 renal tubule of
calcification. H&E stain, x 100.
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Fig. 6. Kidney of rat fed buckwheat rutin 20 mg added
diet showing mild calcification. Note 1 renal tubule
of calcification. H&E stain, x 100.
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Fig. 7. Effect of buckwheat vegetable on superoxide dismu-
tase activity in vivo.
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Table 5. Content of total cholesterol, HDL-cholesterol, triglyceride, and TBA value in serum of rats

Group Total cholesterol (mg/dl)

HDL-cholesterol (mg/d/)

Triglyceride (mg/dl) TBA (nmol/m/)

Control 445+7.19™ 312+ 7.96™
c-C 56.8+8.41 27.6+ 6.88
T-1 47.3+2.22 282+ 6.30
T-2 46.6+5.32 313+ 5.35
T-3 44.6+5.81 31.2+ 6.50
T-4 43.8+6.76 34.5+11.38

85.8+18.21" 4.12+0.360°
91.2+18.70 6.73+0.322°
87.2+ 4.50 5.46+0.577"
78.6+21.92 5.27+0.191"
80.2+ 8.47 5.11+0.713"
73.4% 9.07 5.01+0.869"

NS: not significantly

Values within the same column with same alphabets are not significantly different(p<0.05) among the groups by Duncan's multiple

range test.
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Table 6. Content of total lipid and cholesterol in liver and Kidney unit: mg/g
Liver Kidney
Group
Total lipid Total cholesterol Total lipid Total cholesterol
Control 46.0+ 5.89° 16.1+4.43° 74.8+ 3.83" 19.3+3.09”
c-C 130.81+-48.87" 24.6+4.917 81.1+21.357 27.2+438"
T-1 113.64+25.14 23.9+3.77 55.4+ 453" 24.6+4.40°
T-2 96.3+17.46™ 20.9+3.08™ 57.0+ 8.00" 23.9+2.65™
T-3 62.7+13.46" 19.94+3.65"° 60.8+ 5.42" 23.0+3.53"
T-4 84.7+28.93™ 18.9+0.95™ 50.0+ 7.54" 22.3+1.39™

Values within the same column with same alphabets are not significantly different (p<0.05) among the groups by Duncan's mul-

tiple range test.
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