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Protective Effect of Polysaccharide from Ganoderma atrum on Fasting Blood Glucose, Serum Lipids and

Arteriosclerotic Narrowing of Superior Mesenteric Arteries in Type Il Diabetic Rats

ZHU Ke-xue, NIE Shao-ping*, SONG Dan, LI Chuan, LIN Su-li, XIE Ming-yong
(State Key Laboratory of Food Science and Technology, Nanchang University, Nanchang 330047, China)

Abstract: Objective: To explore the protective effect of polysaccharide from Ganoderma atrum on fasting blood glucose,
serum lipids and superior mesenteric arteries of type Il diabetic rats. Methods: An animal model of type- Il diabetes was developed
by feeding high fat diet/glucose to rats for a relative long period followed by an injection of low dose of STZ. The experimental rats
were randomly divided into six groups: non-diabetic control group, high fat diet/glucose treated diabetic group, non-treated diabetic
group, diabetic group treated with Ganoderma atrum polysaccharide (100 mg/(kg * d)), diabetic group treated with cyclosporine
A (CSA, 8 mg/(kg * d)) and diabetic group treated with N-acetyl-L-cysteine (NAC, 100 mg/(kg * d)). Fasting blood glucose levels
and food and water intake amounts were measured once a week. At the end of the 4-week experimental period, serum TC, TG and
HDL-C levels and the histology of superior mesenteric arteries were assayed. Results: Ganoderma atrum polysaccharide exerted
noticeable hypoglycemic and hypolipidemic effects (P << 0.05) in diabetic rats. Meanwhile, it could relieve symptoms including
polydipsia, polyphagia and protect against the injury of superior mesenteric arteries. All the above beneficial effects were better
than those of CSA and NAC. Conclusion: Ganoderma atrum polysaccharide may ameliorate arteriosclerotic narrowing of superior
mesenteric arteries via regulating the glucose and lipid metabolism in type II diabetic rats.
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Table1 Effect of polysaccharide from Ganoderma atrum on fasting
blood glucose levels in type I diabetic rats (n = 8)
3 I FE{E/(mmol/L)
1 2J 3 4JH

IEH X R 47402 46+0.2 45402 45403

RS EA 48402 5.14+0.7 4.8+0.4 5.0+0.5

PRI IRAL  16.84+0.7 17.0£1.0 164+12 15.8+1.7
WMRZELZHEA 124+11.0%%  [1.5£1.3% 112+ 1.1%% 105+ 1.4%%

CSA4L 17.1+1.4 155+1.7 14.6+1.6  141+1.7

NACZH 15.6+1.2 142+13 13.8+40.9 132407
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Table2 Effect of polysaccharide from Ganoderma atrum on food
intake in type I diabetic rats (n = 8)
il R E/(2/100g)
1/ 2J 3 4fH
EWXTRA 4861004 4642003 5.00+0.06 5.04+0.15
FEERERIRAL 5.64+£0.10  550+0.06 5.90+0.19  5.49+0.42

BRI IRAL 13.3240.12  14.80+0.49 13.234+0.22 14.77+0.16

MRT LM 12.041£0.43% 11.6310.31%% 11.14+0.17* 10.541+0.42%*
CSAZ 13.67+£0.58 15.83+043 16.56+0.33 15.37+0.16
NACZH 13.01+0.44 12964046 12.85+0.28 12.37+0.23
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Table3  Effect of polysaccharide from Ganoderma atrum on water
consumption in type Il diabetic rats (n = 8)
5 K E/(mL/100g)
18 2/ 38 4JF

IEH xR 5334091 5254054 5514079  5.55+1.01

R ERTIEAL 9984000 9354023 9514013  9.54+0.34

PERRRATIRAL 47774130  48.50+-1.14  4823+248  48.78+1.27
MRELHA 38360907 36.03+£1.97% 37.98+0.65% 33.51+£236%*

CSAZ 44434308  49.46+157 50324050  53.73+1.96

NACH! 43.14+2.19 45374185 4752+258  46.93+3.46
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Table4 ffect of polysaccharide from Ganoderma atrum on body weight
in type I diabetic rats (n = 8)
TR /g
e
HA A pIE] 3 e
IEHARAL 359.074£5.25 365.39+4.69 371.08+4.17 372.71+4.20

FEFRERTIRAL  384.2247.07 387.29+19.67 391.36+25.26 396.59+23.24
FERBAIRAL 331941640 332.85+6.58 331.71+6.38 331.80+17.47

BAZZREM 330204321 333.08£3.78 336.03£3.76 336.78+4.38
CSA#l 324.71+6.86 32881+6.63 327424670 327.96+6.58
NAC#L 324.53+6.15  325.06£7.73 327.08+4.20 331.12+14.37
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Table 5 Effect of polysaccharide from Ganoderma atrum on serum
lipids in type I diabetic rats (n = 8)
A TCH&/(mmol/L) TGE &/(mmol/L) HDL-C# &/(mmol/L) LDL-C% &/(mmol/L)
EHX R4 2464023 0.61£0.04 168£0.13 048+0.02
FlRERARA 2552015 0.65£007 152£0.16 0.65£0.13
TR ERA 3784091 1.10+0.05 0.99£0.06 2324098
BRELWA 259%0.00% 0.8940.08* 15340.18* 0.57£0.09%
CSA# 2804022 1.14£004 1.10£0.18 1294036
NACAL 278+0.10 1.09+0.13 1.07+0.18 1234021
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Fig.1  Photomicrographs of superior mesenteric arteries from different groups
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