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Effects of Liquid Culture of Agaricus blazei Murill on Lipid Metabolism and
Enzyme Activities in Rats Fed High Fat Diet

Lee, Hyun-Jung - Koh, Jin-Bog®
Department of Life Science, Silla University, Busan 617-736, Korea

ABSTRACT

This study was performed to investigate the effects of liquid culture of Agaricus blazei on the lipid metabolism and
enzyme activities in growing male rats. Sprague-Dawley rats were given four different types of diets for a succeeding
period of 5 weeks, respectively: a normal diet group (7% corn oil), a high fat diet group (7% corn oil + 15% lard), a
20 or 30% Agaricus diet groups (high fat diet + 20 or 30% Agaricus in water) according to the levels of Agaricus sup-
plementation. The body weight gains, food intake, food efficiency ratios, and hepatic, kidney, spleen and pancreas
weights of the rats fed 20 or 30% Agaricus diets were similar to those of the rats fed high fat diet. The epididymal fat
pad weight of the rats fed high fat diet and 20 or 30% Agaricus diets were significantly higher than that of the rats fed
normal diet. The concentrations of serum triglyceride, total cholesterol, LDL-cholesterol and HDL-cholesterol, and the
activity of glutamic pyruvic transaminase in the rats fed 30% Agaricus diet were significantly lower than those in the
rats fed high fat diet. But the concentrations of hepatic total cholesterol and triglyceride of rats fed the 20 or 30%
Agaricus diets were similar to those of rats fed the high fat diet. The HDL-cholesterol/total-cholesterol ratio of the rat
fed 30% Agaricus diet was significantly higher than that of the rats fed high fat diet, The activity of glutamic oxa-
loacetic transaminase in the rats fed 20 or 30% Agaricus diets were similar to those in the rats fed high fat diet. There
were no differences in the concentrations of total protein, hemoglobin and glucose, and the activities of alkaline
phosphatase, and the atherogenic index in the serum among the experimental groups. These results showed that the
30% Agaricus diet feeding decreased the total cholesterol, the triglyceride and the LDL-cholesterol, and increased the
HDL-cholesterol/total cholesterol ratio in serum of rats. (Korean J Nutrition 36(4) : 352 ~358, 2003)
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Table 1. Composition of experimental diets (%)

Ingredients Normal High fat
Cormn starch - 5295 37.95
Casein 200 200
Corn oll 7.0 7.0
Lard - 156.0
Sucrose 10.0 10.0
DL-methionine 03 0.3
Choline bitartarate 0.25 0.25
Cellulose 50 50
Mineral mix." 35 3.5
Vitamin mix.” 10 1.0

1, 2) AIN-93-MX mineral and AIN-93-VX vitamin mixture””
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Table 2. The body weight gain, food intake and food efficiency ratio (FER) of male rats fed Agaricus blazei Murill for 5 weeks

Body weight gains (g)

Groups” Food intake (g/35 days) FER (%)
Initial Final Gains
Normal 256.1 & 24.8°7" 4225 + 17.7™ 166.4 + 21.0™ 805.1 + 72.0* 21.10 = 1.93%
High fat 2549 + 188 420.3 £ 19.3 165.4 + 222 713.6 = 68.1° 22.82 +3.05
20% Agaricus 2547 £17.9 4122 £ 27.6 167.5 + 29.5 7155 + 70.2° 2212 = 3.17
30% Agaricus 254.8 £ 16.7 404.8 + 18.3 180.7 = 16.2 711.5 = 68.7° 21.09 £ 2.26

1) Group abbreviations: Normal: normal diet group, High fat: normal diet + 15% lard group, 20% or 30% Agaricus. control diet +
20% or 30% Agaricus blazei mixed with water. 2) All values are mean + SD of 6 rats. 3) NS: Not significant.
4) Values within a column with different superscripts letters are significantly different at p < 0.05

Table 3. The organ weights for 100 g body weight of male rats

Groups” Liver (@) kidney (mg) Spleen (mg) Pancreas (mg) EFP® (mg)
Normal 3.09 £ 0.36"™ 677 + 36™ 182 + 219 165 + 20 648 £ 92°
High fat 3.19 £ 0.19 655 + 32 198 + 15% 149 = 37 885 + 121°
20% Agaricus 3.33 +0.27 644 =+ 41 211 £ 14° 159 + 42 882 + 103°
30% Agaricus 3.27 £ 0.35 640 = 32 196 £ 14% 134 + 72 880 + 6&°

1-3) See the legend of Table 2, 4) EFP: epididymal fat pad
5) Values within a column with different superscripts letters are signi-ficantly different at p < 0.05
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Table 4. The hepatic lipid concentrations of male rats fed
Agaricus blazei for 5 weeks (mg/g of wet liver)

Groups" Total lipid Cholesterol
72.23 + 10.497° 4.43 + 0.52* 35.33 * 4.75°
99.71 = 12.30° 4.98 + 0.69™ 47.56 + 5.40°
20% Agaricus 9549 +13.94° 511 + 0.53° 49.93 + 4.61°
30% Agaricus  94.31 = 1322° 4.88 + 0.61%° 4861 = 5.14°

1-2) See the legend of Table 2. 4) Values within a column with
different superscripts letters are significantly different ot p <0.06

Triglyceride

Normal
High fat
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Table 5. The serum lipid concentrations of male rats fed Agaricus blazei for 5 weeks (mg/dL)

Groups” Triglyceride Cholesterol HDL- C LDL-C HDL-C/T-C” AP
Normat 112.60 =% 26.08”° 90.72 £ 16.22® 2836 £ 511% 4384711 31.02*218 220 = 0.36™
High fat 167.45 = 27.54° 93.23 + 8.89° 29.45 £ 2.19° 30.28 £ 6.42° 31.70 = 1.87° 217 £0.23
20% Agaricus 141.40 * 26.36™ 76.22 = 10.66° 25.08 + 2.34° 22.86 £ 7.99% 3315+ 270 203 *026
30% Agaricus 132.81 £ 25.16° 72.60 = 14.62° 24.60 * 3.62° 21.44 + 6.07° 34.15£1.79° 193 £0.16

1-3) See the legend of Tabie 2
4) HDL-C/T-C (%) = (HDL-cholesterol = Total Cholesterol) x 100,

5) Al (atherogenic index) = (Total cholesterol-HDL-cholesterol) < HDL-cholesterol.
6) Values within a column with different superscripts letters are significantly different at p < 0.05
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Table 7. The serum glutamic oxaloacetic fransaminase (GOT),
glutamic pyruvic fransaminase (GPT), and alkaline phospha-
tase (ALP) activities of male rats fed Agaricus blazei for 5 weeks

(/L

Groups” GOoT GPT ALP

Normail 1046 + 807 38.16 + 4.80°®" 299.8 + 27.7"
High fat 96.7 £ 12.5® 43.33 + 4.44° 3189 = 33.6
20% Agaricus 95,5 = 10.1%°  39.06 + 523 314.3 + 439
30% Agaricus 848 = 9.7° 3400 +5.39° 323.8 + 38.1

1-3) See the legend of Table 2, 4) Values within a column with
different superscripts letters are significantly different ot p <0.05

Table 6. The concentrations of protein, glucose, hemoglobin and hematocrit value of male rats fed Agaricus blazei for 5 weeks

Groups” Serum (g/dL) Hemoglobin Hematocrit Glucose
Total protein Albumin A/G ratio (g/dL) (%) {mg/dL)
Normal 6.55 + 0,137 3.76 £ 0.10*" 1.34 £ 0.06° 16.53 = 0.60™ 49,58 + 1.81% 164.8 £ 184"
High fat 6.36 £ 0.20 3.69 + 0.08° 1.38 £ 0.10® 16.54 £ 0.54 49.61 £ 1.63 1855 £ 19.8
20% Agaricus 6.33 £ 0.19 3.56 + 0.10° 1.29 £0.11° 16.80 £ 0.38 50.41 =114 171.4 £17.3
30% Agaricus 6.36 £ 0.19 3.77 £ 0.06° 1.46 * 0.09° 16.79 £ 0.25 50.36 = 0.76 178.4 £ 18.8

1-3) See the legend of Table 2

4) Values within a column with different superscripts letters are significantly different at p < 0.05
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