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Lowering Effects in Plasma Cholesterol and Body Weight by Mycelial Extracts of Twe Mushrooms:
Agaricus blazai and Lentinus edodes. Kweon, Mee-Hyang, Suk-Tae Kwon', Suk-Hyung Kwon?, Min-Suk
Ma?, and Young In Park*. Graduate School of Biotechnology, Korea University, Seoul 136-701, Korea,
'Department of Genetic Engineering, Sungkyunkwan University, “RexGene Biotech Co., Ltd. — The effects of pro-
tein-bound polysaccharides (A-PBP and L-PBP) that were extracted from the mycelia of two edible mushrooms,
namely Agaricus blazai and Lentinus edodes, on serum cholesterol and body weight were investigated in mice and
female volunteers. Six groups of Male Balb/c mice were fed six kinds of diet supplement- solutions composed of L-
PBP, A-PBP, chitosan, and other fiber constituents, for 30 days under the normal diet. Ninety female volunteers
were also supplemented for 8 weeks with six kinds of capsules including control and five test groups as the same
manners (two times a day, 4 capsules). From 12 days after feeding of L-PBP (Group I) and A-PBP (Group II), the
weight of mice began to reduce as compared with control, whereas that of Group III fed chitosan was decreased 15
days after feeding. Group IV and Group V, which were fed mixture of L-PBP, A-PBP, chitosan, and other dietary
fiber, were more significant in lowering weight. After 4 weeks of the supplementation in women, their serum LDL-
cholesterol level and body weights in Group I and II were reduced, but Group III taken with chitosan capsule
showed weaker effect than Group I and 11. After 8 weeks, LDL-cholesterol content in the sera of Group I (132.5 mg/
dL) and IT (131.5 mg/dL) was decreased to ideal level (125.4 and 122.8 mg/dL) for healthy blood vessel. In the case
of Group IV supplemented with mixture of L-PBP, A-PBP, and chitosan, the weight-reduction effect (11.8%) and
hypocholesterolemic effect (11.0%) was most significant, indicating their synergistic action. These data suggested
that the weight-controlling and hypolipidemic effect of L-PBP and A-PBP was involved, at least in part, in absorp-
tion of cholesterol as their role of dietary fiber, as well as cholesterol metabolism.
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Fig. 1. Preparation of protein-bound polysaccharide from the
mycelia of Agaricus blazai and Lentinus edodes. A-PBP: from
Agariculs blazai, L-PBP: from Lentinus edodes.
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Table 1. Classification of experimental group.

Group of

supplimentation Mouse

Control 0.5 mL of saline containing of 20 mg dextrin
Group I Control with 1 mg L-PBP!

Group II Control with 1 mg A-PBP?

Group III Control with 5 mg chitosan

Group IV Control with Group I, II, and III

Group V Control with Group IV and fiber mixture I*
Group of 3
supplementation Human

Control Dextrin 1000 mg/dosage

Group I Control with 100 mg L-PBP

Group II Control with 100 mg A-PBP

Group III Control with 400 mg chitosan

Group IV Control with Group I, II, and IIT

Group V Control with Group IV and fiber mixture I°

IProtein-bound polysaccharide from Lentinus edodes
2Protein-bound polysaccharide from Agaricus blazai

3Each sample for human was capsulized with gelatin (250 mg/cap-
sule).

1t is composed of galactomannan (2 mg), glucomannan (0.2 mg),
garciacambogia (0.5 mg), soy peptide (0.5 mg), vitamin complex
(0.04 mg), cascarasagrada extract (0.12 g), citrus aurantum (0.8
mg), polymanuronate (0.04 mg), and wax gourd (0.04 mg).
*Mixture 3: galactomannan (20 mg), glucomannan (2 mg), garcia-
cambogia (4 mg), soy peptide (4 mg), vitamin complex (0.4 mg),
cascarasagrada extract (1.2 g), citrus aurantum (8 mg), polymanur-
onate (4 mg), and wax ground (6 mg).
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Table 2. General characteristics of the female subjects.

Average Variat.ion
(lower/higher)
Age (yrs) 32.7+6.4 20/48
Height (cm) 156.9+6.1 144.2/169.8
Weight (kg) 64.3£5.5 52.5/72.3
PIBW' (%) 127.6+5.0 111.9/142.5
BMI? (kg/m?) 26.1+3.4 22.9/39.5
Percent of body fat (%) 34.945.5 22.1/49.5
WHR? 0.9£0.0 0.75/0.98
Triglyceride in blood (mg/dL) 145.8£6.7 132.4/158.9

'Percent ideal body weight: Current body weight/Ideal body weight
x100

Body mass index: Body weight/Height?

>Waist-to-hip ratio
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i'able 3. Effect of mushroom-mycelial extracts on weight gain in mice during experiment period.
Weight (g/mouse)’
days

, 3 6 9 12 15 18 21 24 27
reatment2

‘ontrot 313423 32.542.4™ 3344337 34.144.2%  35.6+3.9%  35.9+3.5%  36.5+2.9%  37.442.5%  38.6+2.32
WG 0 3.8 6.9 8.9 13.7 14.7 16.6 19.4 23.3
irpup I 32331 33.2+3.6  33.8+2.9° 324+3.1°  322+2.9° 32.543.2° 332+3.2°  339432° 344221
IWG 0 27 44 0.3 0.3 0.3 27 5.0 6.5
sroup 11 31.542.4 324432 3264247 32.542.5%  33.143.1%  33.2424%  34.142.9%  33.542.6%  34.4+1.8%
IWG 0 29 3.6 3.2 5.1 5.5 8.3 6.3 9.2
jroup I11 33.4+2.0 342439 344423 34.1+22% 342430 34.542.8° 34.7+24Y  35243.1°  354420P
IWG 0 2.4 2.8 2.1 23 3.3 3.8 5.4 6.0
jroup IV 325423 33.243.1  33442.8  32.443.0° 32.1+3.1° 32.543.6% 33.242.6° 325£2.6°  32.6+1.9°
IWG 0 22 3.0 -0.3 -12 0 22 0 0.6
iroup V 32.143.1 332422 322431 32.9424% 324425 325+4.1c  32.5+3.1°  32.622.9% 323425
IWG 0 3.4 0.1 25 0.9 1.3 1.2 1.6 0.4

Each value represents the Mean + SE of each group (n=15)
Compostion of each supplementation is presented in Table 1.
CIWG: Change index in weight gain as compared with control

bcdMeans in the same column with different letters are significantly different at p<0.05 by Duncan’s multiple range test.

SNot significant.
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Table 4. Effect of mushroom-mycelial extracts on body weight of female volunteers during the experiment period.

Body weight (kg)'

Weeks 0 2 4 6 8
Treatment?
Control 61.2+5.5 61.3+5.5N8 61.3+5.6° 60.9£5.6" 61.2+£5.6
CIWG? 0 0.1 0.2 0.5 0.1
Group [ 59.6+5.2 60.2+5.4 58.9+5.3% 58.3+5.4% 57.9+5.7
CIWG 0 1.0 -1.3 2.3 3.1
Group II 61.2+4.9 61.3£5.7 60.9+5.2 59.5+5.5% 58.1+5.2%
CIWG 0 0.1 0.5 2.8 3.7
Group ITI 62.2+5.1 62.2+5.9 61.6£5.4° 60.7+5.3% 59.8+5.6°
CIWG 0 0.2 -1.0 2.4 3.7
Group IV 61.3£5.1 60.8+5.2 58.9+5.4° 57.3+5.1¢ 54.2+5.39
CIWG 0 -0.9 -4.1 -6.6 -11.8
Group V 60.4+4.9 60.4+4.8 59.5:+4.9%° 58.1+5.6" 53.0+4.8¢
CIWG 0 0.1 -1.7 3.8 -12.8

'Each value represents the Mean = SE of each group (n=15)
2Composition of each supplementation is presented in Table 1
3CIWG: Change index in weight gain as compared with control

abedMeans in the same column with different letters are significantly different at p<0.05 by Duncan’s multiple range test.

NSNot significant.
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lable 5. Plasma lipid pattern in the female volunteers before the experiment.

Serum lipids (mg/dL)!

freatment’

Total-cholesterol Triglyceride HDL-cholesterol LDL-cholesterol®
ontrol 212.6+12.7 144.1£11.5 47.9+6.7 N 133.6£12.3
Sroup | 211.8+17.4 143.2+12.1 48.3+£8.7 132.5+£10.8
sroup 11 218.4£159 145.6+10.4 48.2+6.9 131.5+12.1
sroup III 221.5+¢13.7 146.5+18.7 48.6£8.9 137.4+11.5
Sroup IV 217.7+£17.4 145.8+13.5 47.9+8.7 135.8+6.9
sroup V 215.4+15.9 144.6+14.7 48.316.8 137.9£11.3
Each value represents the Mean + SE of each group (n=15)

Composition of each supplementation is presented in Table 1
Total-cholesterol-(HDL-cholesterol+TG/S)
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7 2lslet. Bobek 5[17]] &J3b =ele] ¥Al APFdA <A
Bl B-glucane] LEHLEE Ao]2 ARSH rate] HH
_DL-ZH 28 & et AT 7o) Aaabsts A
NAEH, o] 71422 B-glucane] F&|2H 29 YAE
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Fool A chilold R A3 23 AlFAE ¥4
ZH| 2= E2] A3tel YA FHo] Qdal FdE, o=
2] 5o] Ao AdfEA st viHEAl 7)52lol AAA F

Total-Chol  Triglyceride  HDL-Choi LDL-Chol

Fig. 2. Changes in plasma lipid pattern of female volunteers
supplemented with mushroom-mycelial extracts. Each bar rep-
resents mean and SE (n=15). Values with different letters amoung
6 groups are significantly different at p<0.05 by Duncan’s multi-
ple range test. Composition of supplementation in each group is
presented in Table 1.
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