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The aim of this study was to investigate the effect of water-soluble sulfated B-glucan (SBG) obtained
from Ganoderma lucidum mycelia on the antihyperlipidemic and serum lipid levels in high-fat diet-in-
duced obese rats. Five-week-old male Sprague-Dawley rats were fed a high-fat diet for two weeks to
induce obesity. They were ten divided into five groups —normal control diet group (NC), high-fat con-
trol diet group (HC), high-fat diet and 200 mg/kg of SBG group (HC-HSBG), high-fat diet and 20
mg/kg of SBG group (HC-LSBG), and high-fat diet and 20 mg/kg of lovastatin group (HC-Lov)—and
fed one of five diets for two more weeks. Although food intake and final body weight after four
weeks of SBG consumption were similar in the five experimental groups, food efficiency ratio was
higher in the high-fat diet groups(2, 3, 4, and 5) than in the NC group. In evaluating the hemato-
logical parameters of the rats, the neutrophil and monocyte ratios were higher in the HC-HSBG,
HC-LSBG, and HC-Lov groups than in the HC group. Serum lipid profiles were analyzed after a 12
hr fast at the end of the study. Total cholesterol, triglyceride, and low-density lipoprotein cholesterol
(LDL-C) levels were significantly lower in the HC-HSBG and HC-LSBG groups than in the HC group.
These results suggest that chemically engineered sulfated mushroom B-glucan (SBG) might contribute

to lower cholesterol and lipid levels in blood.
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Table 1. Composition of the experimental diets

gk oF A W A1 -2 3 (Culture collection of DNA bank of mush-
rooms, Korea)ol| A #@wol ALE-3H it 5+ potato dex-
trose agar (PDA) HjA| ol A wjj ¢3lo] B34 0}04 AR en,
B ¥ 2% glucose, 0.2% yeast extract, 0.05% KHoPOj,
0.05% KoHPO,, 0.05% MgSO,7H;0 (pH 45, 27°C, 120 rpm,
6 days)Z =A% AA A A g F ALEEH T AP
AHEE BE A dFASFE AHEEHT

B-glucan FEI 23S 2I&t sulfation

647t vl gt FAMA FAA HFRE PAEE (6,000 g
x 20 min.)3}4 ?/‘]'Z = -Erﬂ“s}l’ uj Ao 3] Fe(v/v) ol
&S Yol 4TAA 2443 Tk A JHEe 44
£8(6,000 g x 10 min.)3} ‘15—* H(dialysis tube, MW cu ff
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from G. lucidum)< & 7521] tth B84 B-glucand &
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£ =9 DMSOY IBGE % O]Jl H:SO.Z A7Fstdch &3
£ 100CoAA 4Nt T HEIAA 2T o] 2 415 HT}
3 ¥ o3 (Whatman No. )& E+ES AAs
Sulfated-IBG &9 97| (ultrafiltration  system,
Sartorius. Co. SM17521, cut-off: 10,000 MW)E ©] &3} F&
TE 11,0009 e F FAAxGY FE&A B-glucant!
SBG (soluble B-glucan)E At}

ASEZ0| AlQ] U AIS

5589 &4 Sparague-DawleyA| 3¢} 7]&2o] g 31
A% AL5 (Dyets No. 101556)% 94 35 & (Central Lab.
animal Inc. Korea)ol Al T3t A83t4th =48 &
AEdstn s=dd &AL < (SCHI2_ 04_01) 3fel
F24Y Ao wret gl o, @?ﬂ%%h TEAS
Ao A 1797 7184012 H$A 7 & H AF 120~130

g?l Z& 247 sube Y o R EEste] AF o}%lt}(Table 1)
Ao ARE U AT AP BF IAPAEE IF
F(n=5) WY 150 g4 257 FFte HIT =& dH o
L AF AR YT AT F ASA 25E 25+
1T, §5E 555%, 2B A7+ 12417H09:00~ 21:00)0.2 A}
5 AAste AgEAT Ag el A fd oA Fof
248t AT AFE vd 23 ¥ 25770 v

Groups No. of rats Formula of dietary constituents for oral administration

NC 5 Normal diet group

HC 5 High fat diet group

HC-LSBG 5 High fat diet + 20 mg/kg body weight of water soluble B-glucan from G. lucidum diet group
HC-HSBG 5 High fat diet + 200 mg/kg body weight of water soluble B-glucan from G. lucidum diet group
HC-Lov 5 High fat diet + 20 mg/kg body weight of Lovastatin (Sigma, USA) diet group
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Fig. 1. Protocols for high fat dietary-induced hyperlipidemia and sulfated B-glucan (SBG) administration effect in Sprague-Dawley
rats. The animals were made high fat dietary-induced hyperlipidemia for 14 days, and then administered orally SBG suspended
in saline at the dose of 20 or 200 mg/kg b.w once in two days for 14 consecutive days.
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Table 2. Values of body weight and food intake from Sprague-Dawley rats with 20 or 200mg/kg b.w of sulfated-B-glucan (SBG)
once in two days for 14 consecutive days

Testing items NCY HC HC-SGH HC-SGL HC-Lov
Initial body weight (g) 132.1+6.077 127.7+4.63 131.2+3.64 128.3+7.80 134.145.72
Final body weight (g) 248.6+8.78 261.5+8.71 258.0+6.24 254.2+6.86 2522+12.2
Body weight gain (g/day) 4.16+0.37 4.78+0.67 4.53+0.48 4.50+0.91 4.22+0.88
Food intake (g/day) 21.02+0.26 18.23+0.29 18.24+0.32 18.47+0.28 18.75+0.29
FER? 0.20+0.020 0.2640.035 0.25+0.021 0.24+0.031 0.23+0.023

Y Abbreviations of experimental diet groups are defined in Table 1.
JFER: Food Efficiency Ratio = Body weight gain (g/day) / food intake (g/day).
IWalues represent mean * SD. (n=5)

Ao dojyAA X 1ALF S Futatn Hgke] 4lo] %2 ko, 31§ F(HC-HSBG) 2 A4 #(HCLSBG) SBG
HTH33, 45]. & AT A uARS o] H Y ASAHAF T 73} lovastatin (HC-Lov) F7& W& ¢ £x]7p it
& sulfated B- glucan EO%:‘LL«] 75, Guk 2 o] F(NC, Group 2ol thH] 97.25%, 89.7%, 9B.50% = ZtZ HGomn, o] &
1) &= A2 o] A= group 1 (YN Hol, NOF FAIA S WBC &

1) Bk ozt v AHAFS B ATH(Table 2). ©
E Qs st 9F ‘Q‘:(Calone density)oll F&FES Fol AHEA AZ Hh&o] #Aste= EF T (neutrophil) FA & AA Y o
Aol ad A0 AAZIG22]. AsAHAZFR AT} T(HC, 15.8%) Bt} HC-HSBGT- oIl A 22.3%, HC-LSBGT-©l
Fe o] &ate] 2 7] o] AF(FERE AHE3AS W, sul- A1 200% % F7HE Ao, @8 F(monocyte) ] 4 F-, 18

fated B-glucan T W AARA O] BThE H& Ao]& g A& SBG FoT 2 A thxT < lovastatin (HC-Lov.)
£< e ATHTable 2). 22t 1A% Aol 7he] Aol FATH FAE FAE BA gutd o g dF LDL-C7}
& FAA Fo40 AT (p>0.05). 7t dauy] ok 2 LDL-C7F A H L 43 S7heE .
1 ASR T HZ 79 whgste] d3 Y plaques 343t €%

SOUMA EM w3 oA SHAEE do7Ith12, 38]. £, LDL-CE &€

273 AAMA o] 2 HThS FEd AP Tl sulfated B- T Az W BT 22 45 Az FFE ST
glucan 52 273 AU R Foq% 9 HEF(RBC), A&7 of & IAEFY YAH AR o2 g st 2
(hemoglobin, HGB), &7} E 3 2] E (hematocrit, HCT), & 4% BHEA k=S AFSHETH12, 38]. 2EHEA &S LDL-C, &

(platelet, PLT) 53 2 444 &4 27 Table 37 21t AR 4 e tE] 4% 28 AXEY #E3kdo
kAol LAY Ao, SBGY lovastatin Folw 7 & @5 e 24y 45 FARY G 2 EF5 A
Bgells o4 Aol & YEA FURThp>0.05). 7% 29| F&S AT, 12, 29]. Wk 1A o] 2 1)
AolAe AT 3F 797 Aol & HolA gFgton, dnba e FET FH A f‘é‘ﬂ‘ W 257y gd 7Y A7 &
o] ol Hlgte] nAY o] FHC)ANAN WEF £ & 79.19 ol & Ao Wgte] SBGE 3 IF oA = AL

Table 3. Evaluation of hematological parameters in Sprague-Dawley rats (n=5) fed with high fat diets and soluble sulfated-3-glucan
(SBG)

RBC index PLT WBC WBC differential counting (%)
RBC HGB HCT

Groups” 6 MCV MCH MCHC
(x10°/ul) (g/ul) (%)

(L) (pg) (g/ul)

Mean 713 141 437 613 198 324 109 692 184 783 17 08 02 07

(x10°/ul) (x10°/ul) NEU LYM MONO EOS BASO LUC

NC SD 035  #04 09 25 05 +0.5 1540 1149 53 456 0.7 03 0.0 0.2
HC Mean 7.02 131 409 583 188 32.2 1194 548 158 808 1.6 06 02 1.0
SD 048 05 +18 1.7 0.7  £03 1223 1133 55 64 10 03 01 03
HC-SCH Mean 6.82 13.0 396 580 191 329 1101 673 223 741 23 05 01 0.7
) SD 040 £05 +1.7 17 04  £0.6 1333 1104 486 85 06 05 01 04
HC.SGL Mean  7.09 132 403 569 18.6 327 1165 621 200 762 2.2 04 03 0.9
SD +030 +04 +£14 20 =05 +0.5 1139 +0.87 £33 +44 +13 02 01 0.2
HC-Lov Mean 0.98 133 405 580 19.0 329 914 647 168 797 20 04 01 1.0

SD 1016 02 09 09 03 05 1309 1100 46 47 06 01 01 01

Y Abbreviations of experimental diet groups are defined in Table 1.
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Fig. 2. Effect of oral administration of sulfated soluble [-glucan
(SBG) derived from mushroom G. lucidum on serum total
cholesterol levels in rats. Values are mean + SD. NC,
normal control diet group; HC, high fat control diet
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Fig. 3. Effect of oral administration of sulfated soluble 3-glucan
(SBG) derived from mushroom G. lucidum on serum tri-
glyceride levels in rats. Values are mean * SD. NC, nor-
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HC-HSBG, high fat diet and 200 mg/kg of SBG diet
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Fig. 4. Effect of oral administration of sulfated soluble [-glucan
(SBG) derived from mushroom G. lucidum on serum low
density lipoprotein cholesterol (LDL-C) levels in rats.
Values are mean = SD. NC, normal control diet group;
HC, high fat control diet group; HC-HSBG, high fat diet
and 200 mg/kg of SBG diet group; HC-LSBG, high fat
diet and 20 mg/kg of SBG diet group, and HC-Lov, high
fat diet and 20 mg/kg of lovastatin diet group. a)
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881% Rt} 128%9 7HAE 7 T LDL-Ce A W &
g2HEs 2 4 sy, 5 FAVF wokAd T
o plaque ¥ & o FHFZo| L A5 o7
HDL-CE &3¢ ¥ F25of fef g %"Hlﬁ:ﬂ]%«l %2} EL
AAAE S 23, 37]. £ AFA nAFA o] B F84
sulfated-B-glucans 7ol 23, €5 HDL-C T4 & EE
of oA Atol7h gllem YitAolTHe} v HDL-C 4
£ Yet A th(Fig. 5). G. lucidumol A 3%, 8 gh3Fe
%, FAALE T, fi_’—ﬂléléﬂ% Aot Eol g 2 A
A3E B HDL-CE F7M71AE %24 LDL-C, trigly-
ceride & #AANA EF FH2HES Z4AA CVD #dE
Aglo du I yAYZL JJASE AoZ Bud v Yok
[34]. 23 o] H & B-glucand BEA EF wEof YAH

B
oj g A7 Aot THY £ AFlA B84 B-glucan
YA &S F7NI7] HeE o g BE BN 84
sulfated B-glucans LAY 20l & Fold AF A T2
2H &, LDL-C, triglyceride®] & &7} 3t o
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. 5. Effect of oral administration of sulfated soluble 3-glucan
(SBG) derived from mushroom G. lucidum on serum high
density lipoprotein cholesterol (HDL-C) levels in rats.
Values are mean = SD. NC, normal control diet group;
HC, high fat control diet group; HC-HSBG, high fat diet
and 200 mg/kg of SBG diet group; HC-LSBG, high fat
diet and 20 mg/kg of SBG diet group; HC-Lov, high
fat diet and 20 mg/kg of lovastatin diet group.

& AR E Ko} gulfated B-glucane TAEF 2 1Fg X~
3 Ml o] &2 F e Hol4 uFFRE °j&E
o

AN BT,

m[o o[

l
3

References

1. American Diabetes Association. 2000. Nutrition recom-
mendations and principles for people with diabetes
mellitus. Diabetes Care 23, 43-46.

2. Bajaj, M., Vadhera, S., Brar, A. P. and Soni, G. L. 1997. Role
of oyster mushroom (Pleurotus florida) as hypocholester-
olemic/antiatherogenic agent. Indian | Exp Biol 35, 1070-
1075.

3. Barnes, P. M., Bloom, B. and Nahin, R. L. 2008. Complemen-
tary and alternative medicine use among adults and chil-
dren: United States. Natl Health Stat Report 10, 1-23.

4. Bazzano, L. A, He, ], Ogden, L. G., Loria, C. M. and
Whelton, P. K. 2003. Dietary fiber intake and reduced risk
of coronary heart disease in US men and women: the na-
tional health and nutrition examination survey I epidemio-
logic follow-up study. Arch Intern Med 163, 1897-1904.

5. Cannon, C. P. 2007. Cardiovascular disease and modifiable
cardiometabolic risk factors. Clin Cornerstone 8, 11-28.

6. Chang, Y. J.,, Lee, S, Yoo, M. A. and Lee, H. G. 2006.
Structural and biological characterization of sulfated-deriv-
atized oat [- glucan. | Agric Food Chem 54, 3815-3818.



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

. Cheung, P. C. K. 1996. The hypocholesterolemic effect of

two edible mushrooms: Auricularia auricula (tree-ear) and
Tremella fuciformis (white jelly-leaf) in hypercholesterolemic
rats. Nutr Res 16, 1721-1725.

. Cheung, P. C. K. 2010. The nutritional and health benefits

of mushrooms. Nutr Bull 35, 292-299.

. Chibata, I, Okumura, K., Takeyama, S. and Kotera, K. 1969.

Lentinacin: a new hypocholesterolemic substance in Lenti-
nus edodes. Experientia 25, 1237-1238.

Chung, M., Calcagni, A., Glue, P. and Bramson, C. 2006.
Bioavailability of amlodipine besylate/atorvastatin calcium
combination tablet. | Clin Pharmacol 46, 1030-1037.
Davignon, J. 2004. Beneficial cardiovascular pleiotropic ef-
fects of statins. Circulation 109, 39-43.

Forrester, J. S. and Libby, P. 2007. The inflammation hypoth-
esis and its potential relevance to statin therapy. Am ]
Cardiol 99, 732-738.

Fukushima, M., Nakano, M., Morii, Y., Ohashi, T., Fujiwara,
Y. and Sonoyama, K. 2000. Hepatic LDL receptor mRNA
in rats is increased by dietary mushroom (Agaricus bisporus)
fiber and sugar beet fiber. ] Nutr 130, 2151-2156.

Gaiva, M. H., Couto, R. C,, Oyama, L. M., Couto, G. E,,
Silveira, V. L., Riberio, E. B., and Nascimento, C. M. 2001.
Polyunsaturated fatty acid-rich diets: effect on adipose tis-
sue metabolism in rats. Br | Nutr 86, 371-377.

Gordon, D. T. 1992. The importance of total dietary fiber
in human nutrition and health. Korean | Nutr 25, 75-83.
Han, M. D., Han, Y. S, Hyun, S. H. and Shin, H. W. 2008.
Solubilization of water-insoluble B-glucan isolated from
Ganoderma Lucidum. ] Environ Biol 29, 237-242.

Hossain, S., Hashimoto, M., Choudhury, E. K., Alam, N.,
Hussain, S., Hasan, M. Choudhury, S. K. and Mahmud, L
2003. Dietary mushroom (Pleurotus ostreatus) ameliorates
atherogenic lipid in hypercholesterolaemic rats. Clin Exp
Pharmacol Physiol 30, 470-475.

Hu, S. H,, Liang, Z. C, Chia, Y. C, Lien, J. L, Chen, K
S., Lee, M. Y. and Wang, J. C. 2006. Antihyperlipidemic and
antioxidant effects of extracts from Pleurotus citrinopileatus.
J Agric Food Chem 54, 2103-2110.

Jones, P., Kafonek, S, Laurora, I. and Hunninghake, D. 1998.
Comparative dose efficacy study of atorvastatin versus sim-
vastatin, pravastatin, lovastatin, and fluvastatin in patients
with hypercholesterolemia (the CURVES study). Am |
Cardiol 81, 582-587.

Kajaba, 1., Simmoncic, R., Frecerova, K. and Belay, G. 2008.
Clinical studies on the hypolipidemic and antioxidant ef-
fects of selected natural substances. Bratisl Lek Listy 109,
267-272.

Khatun, K., Mahtab, H., Khanam, P. A., Sayeed, M. A. and
Khan, K. A. 2007. Oyster mushroom reduced blood glucose
and cholesterol in diabetic subjects. Mymensingh Med | 16,
94-99.

Lee, S. H., Kim, N. W. and Shin, S. R. 2003. Studies on the
nutritional components of mushroom (Sarcodon aspratus).
Korean | Food Preserv 10, 65-69.

Lichtenstein, A. H., Appel, L. J., Brands, M., Carnethon, M.,

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

Journal of Life Science 2014, Vol. 24. No. 11 1215

Daniels, S., Franch, H. A., Franklin, B., Kris-Etherton, P.,
Harris, W. S., Howard, B., Karanja, N., Lefevre, M., Rudel,
L., Sacks, F., Van Horn, L., Winston, M. and Wylie-Rosett,
J. 2006. Diet and lifestyle recommendations revision 2006:
a scientific statement from the american heart association
nutrition committee. Circulation 114, 82-96.

Liu, S., Stampfer, M. J., Hu, F. B., Giovannucci, E., Rimm,
E., Manson, J. E., Hennekens, C. H. and Willett, W. C. 1999.
Whole-grain consumption and risk of coronary heart dis-
ease: results from the nurses health study. Am | Clin Nutr
70, 412-419.

Manzi, P. and Pizzoferrato, L. Beta-glucans in edible
mushrooms. Food Chem 68, 315-318.

Manzi, P, Marconi, S, Aguzzi, A. and Pizzoferrato, L. 2004.
Commercial mushrooms: nutritional quality and effects of
cooking. Food Chem 84, 201-206.

Mattilda, P., Konko, K., Eurola, M., Pihlava, ]. M., Astola,
]., Vahteristo, L. and Piironen, V. 2001. Contents of vitamins,
mineral elements, and some phenolic compounds in culti-
vated mushrooms. | Agric Food Chem 49, 2343-2348.
Mattilda, P., Suonpai, K. and Piironen, V. 2000. Functional
properties of edible mushrooms. Nutrition 16, 694-696.
McFarlane, S. I., Muniyappa, R., Francisco, R. and Sowers,
J- R. 2002. Clinical review 145: Pleiotropic effects of statins:
lipid reduction and beyond. | Clin Endocrinol Metab 87,
1451-1458.

Moradali, M. F., Mostafavi, H., Ghods, S. and Hedjaroude,
G. A. 2007. Immunomodulating and anticancer agents in the
realm of macromycetes fungi (macrofungi). Int Immunophar-
macol 7, 701-724.

Mori, K., Kobayashi, C., Tomita, T., Inatomi, S. and Ikeda,
M. 2008. Antiatherosclerotic effect of the edible mushrooms
Pleurotus eryngii (Eringi), Grifola frondosa (Maitake), and
Hypsizygus marmoreus (Bunashimeji) in apolipoprotein E-de-
ficient mice. Nutr Res 28, 335-342.

Neyrinck, A. M., Bindels, L. B., De Backer, F., Pachikian,
D., Cani, P. D. and Delzenne, N. M. 2009. Dietary supple-
mentation with chitosan derived from mushrooms changes
adipocytokine profile in diet-induced obese mice, a phe-
nomenon linked to its lipid-lowering action. Int
Immunopharmacol 9, 767-773.

Oh, 5. W, Lee, C. U. and Koh, J. B. 2004. Effect of Agaricus
blzei murill on lipid metabolism in rats fed high fat diet.
] Korean Soc Food Sci Nutr 33, 821-826.

Pan, D., Zhang, D., Wy, J., Chen, C,, Xu, Z.,, Yang, H. and
Zhou, P. 2013. Antidiabetic, antihyperlipidemic and anti-
oxidant activities of a novel proteoglycan from Ganoderma
Tucidum fruiting bodies on db/db mice and the possible
mechanism. PLoS One 8, e68332.

Rokujo, T., Kikuchi, H., Tensho, A., Tsukitani, Y., Takenawa,
T., Yoshida, K. and Kamiya, T. 1970. Lentysine: a new hypo-
lipidemic agent from a mushroom. Life Sci 9, 379-385.
Rosamond, W., Flegal, K., Furie, K., Go, A., Greenlund, K.,
Haase, N., Hailpern, 5. M., Ho, M., Howard, V., Kissela,
B., Kittner, S., Lloyd-Jones, D., McDermott, M., Meigs, J.,
Moy, C., Nichol, G., O'Donnell, C., Roger, V., Sorlie, P.,



1216

37.

38.

39.

40.

41.

B IULIDIX| 2014, Vol. 24. No. 11

Steinberger, J., Thom, T., Wilson, M. and Hong, Y. 2008.
Heart disease and stroke statistics. Circulation 117, 25-146.
Seto, S. W., Lam, T. Y., Tam, H. L., Au, A. L., Chan, S.
W, Wy, J. H, Yu, P. H, Leung, G. P, Ngai, S. M., Yeung,
J. H, Leung, P. S, Lee, S. M. and Kwan, Y. W. 2009. Novel
hypoglycemic effects of Ganoderma lucidum water-extract in
obese/diabetic (+db/+db) mice. Phytomedicine 16, 426-436.
Thavendiranathan, P., Bagai, A., Brookhart, M. A. and
Choudhry, N. K. 2006. Primary prevention of cardiovascular
diseases with statin therapy: a meta-analysis of randomized
controlled trials. Arch Intern Med 166, 2307-2313.

Tokita, F., Shibukawa, N., Yasumoto, T. and Kaneda, T.
1972. Isolation and chemical structure of the plasma-choles-
terol reducing substances from shiitake mushroom. Mush-
room Sci 8, 783-788.

Wasser, S. P. and Weis, A. L. 1999. Medicinal properties
of substances ocuuring in higher Basidiomycetes mush-
rooms: current perspectives. Int | Med Mushrooms 1, 31-62.
Williams, D. L., Pretus, H. A., McNamee, R. B., Jones, E.
L., Ensley, H. E. and Browder, 1. W. 1992. Development of

42.

43.

44.

45.

a water-soluble, sulfated (1-3)-a-D-glucan biological re-
sponse modifier derived from Saccharomyces cerevisiae.
Carbohydr Res 235, 247-257.

Wolever, T. M., Hamad, S., Gittelsohn, ]., Gao, ]J., Hanley,
A. ], Harris, S. B. and Zinman, B. 1997. Low dietary fiber
and high protein intakes associated with newly diagnosed
diabetes in a remote aboriginal community. Am | Clin Nutr
66, 1470-1478.

World Health Organization. Prevention of cardiovascular
disease: Pocket guidelines for assessment and management
of cardiovascular risk. Geneva, Switzerland: WHO; 2007.
Yamada, T., Oinuma, T. Niihashi, M., Mitsumata, M.,
Fujioka, T., Hasegawa, K., Nagaoka, H. and Itakura, H.
2002. Effects of Lentinus edodes mycelia on dietary-induced
atherosclerotic involvement in rabbit aorta. | Atheroscler
Thromb 9, 149-156.

Yun, Y. S. and Park, H. S. 2002. Effect of body mass index
change on cardiovascular risk factors in Korean men. |
Korean Acad Fam Med 23, 794-803.

U2 - 3R - Moo - BT - HolY - A -
(AT A BA 29 83h

AT, 57

f1c1ency ratlo)ﬁ A
o @8k Aol A %ﬁ
o FAT FAL FA4 A
SBG Tl R0l A
HAM dF ZH2HE F4

oﬂ A dulAl g

SFLHSBG)O] LA & =
e ?7)\ A nALH el E 25

57}?4 group®] 4°l& F5t3th 1) HtAE 40|
(200 mg/kg) SBG 2l o] &
g 22 EHE (lovastatin) 4] o] 7 (HC-Lov). 48 2
Aol Hgte ket ot

«Vé SUA Z:Liﬂ"iﬁ}. of &2 7Ur“ E‘rfm4 o® %Li}i] ’“%’“ HﬂE}
£ fuAEs a3 dede A

T24 B-glucan?| 1XEZ 51t

(HC-HSBG) 4) 1A WAE 2
BA A

EO#%LQ FJ]H“‘OI Fog FHOEY 25T
=

ofv) @,



