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Effect of Ganoderma lucidum polysaccharides on lung function and TLR4/NF-kB
pathway in sepsis rats with acute lung injury

HUANG Han, LI Feng-zhi, LI Yang, ZHANG Xiao-hong
Department of Respiratory and Critical Care Medicine, Zhengzhou Central Hospital Affiliated to Zhengzhou University,
Zhengzhou 450000, China

Abstract: Objective To explore the effect of Ganoderma lucidum polysaccharides (GLP) on lung function and lung tissue
inflammation in rats with septic acute lung injury caused by cecal ligation and perforation. Methods SD rats were randomly
divided into control group, model group, low-, medium-, high-dose (50, 100, 200 mg/kg) GLP groups and ulinastatin group. Except
for rats in control group, rats in the other groups were used to establish sepsis model by cecal ligation and perforation method. GLP
and ulinastatin were given to intervene, and p(Oz) and p(COz) of rats were detected by automatic blood gas analyzer; Middle lobe of
the right lung of rats was taken to calculate the wet/dry weight of lung tissue; Levels of interleukin-6 (IL-6), IL-1p, tumor necrosis
factor-a (TNF-a) and nuclear factor-kB (NF-xB) in alveolar lavage fluid of rats were detected by ELISA; Hematoxylin-eosin (HE)
staining was used to detect pathological changes in rat lung tissue; Western blotting was used to detect expressions of toll like
receptor 4 (TLR4), p65, and phosphorylated p65 (p-p65) in lung tissue of rats. Results Compared with control group, lung tissue
structure of rats in model group was destroyed, the alveolar compartment was significantly thickened, with a large number of
inflammatory cells infiltration, and the lung tissue inflammation score was significantly increased (P < 0.05); Wet/dry weight of lung
tissue was significantly increased (P < 0.05); p(CO2) was significantly increased (P < 0.05), p(Oz) was significantly decreased (P <
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0.05); IL-6, IL-1B, TNF-a and NF-kB levels in alveolar lavage fluid were significantly increased (P < 0.05); Expressions of TLR4
and p-p65/p65 in lung tissue were significantly increased (P < 0.05). Compared with model group, lung tissue damage of rats in GLP
group was reduced, alveolar integrity was improved, inflammatory cell infiltration was reduced, lung inflammation scores was

significantly reduced (P < 0.05); Wet/dry weight of lung tissue was significantly reduced (P < 0.05); p(CO2) was significantly
reduced (P < 0.05), p(O2) was significantly increased (P < 0.05); IL-6, IL-1B, TNF-a and NF-kB levels in alveolar lavage fluid were
significant decreased (P < 0.05); Expressions of TLR4 and p-p65/p65 in lung tissue were significantly reduced (P < 0.05), in a
dose-dependent manner. Conclusion  GLP can inhibit TLR4/NF-«xB signaling pathway, thereby reducing the inflammatory response

in septic rats and protecting lung function.
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Table 1 Effect of G. lucidum polysaccharide on wet/dry

RE/IFRENFME

weight of lung tissue in septic rats (X £ s, n =12)

H5) FIE/(mg kg™  HHLE R B/ TR E
o R — 4.03+0.45
Lt — 6.8640.39%
RZZPE 50 5.97+0.48"
100 5.32+0.36™
200 451+0.42""
L m) AT 3mL kg 4.29+0.37"*"
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0.05, NE[F

#P < 0.05 vs control group; P < 0.05 vs model group; 4P<005vsG.
lucidum polysaccharide 50 mg/kg group; ®P < 0.05 vs G. lucidum
polysaccharide 100 mg/kg group, same as below tables
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Table 2 Effect of G lucidum polysaccharide on p(O2z) and
p(COy) in septic rats (X £s, n =12)

g F S
2057 (mg kg?) p(02)/mmHg  p(CO2)/mm Hg
pagii] — 96.26+1.29 39.9440.79
Y — 66.98+0.57% 57.02+1.16%
REZZNE 50 79.63+0.81" 52.174+1.24*
100 84.424+1.05*  46.75+0.52**
200 91.37+1.14"*" 42.64+0.76"*"
BEMT  3mLkg! 92.05+1.32*" 42.26+0.85"

1 mm Hg=133 Pa
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Table 3 Effect of G. lucidum polysaccharide on inflammatory factors in bronchoalveolar lavage fluid of septic rats
(X+s,n=12)

2H ) &/ (mg kg ™) IL-6/(pg mL™) IL-1B/(pg ML) TNF-o/(pg mL™) NF-xB/(pg mL ™)
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T — 62.57 +1.59* 71.95+1.53* 312.54+9.18" 764.35+34.87#
RZZNE 50 45.83+1.13" 60.41+1.28" 223.82+9.54" 573.48+28.63"
100 36.18+0.94 43.17+1.15" 165.43+£9.27"* 492.27+31.29
200 23.64+1.05" 26.03+0.36"" 112.59+8.354" 415.76+33.58"4"
LT 3mL kg 19.25+0.84™" 21.26+0.614" 103.71+8.49"4" 409.64+30.21"4"
R4 REZSHEINRSEARMBALFETHNFZNN
(X£s,n=12)

Table 4 Effect of G lucidum polysaccharide on lung
pathological changes in septic rats (X + s, n =12)
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= H . V.
1 RESENKEEARMALFETHNEM d
(HE, X 200) SRR BETHE (P<0.05); SRR LA,
Fig. 1  Effect of G lucidum polysaccharide on lung

pathological changes in septic rats (HE, =<200)
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Fig. 2 Effect of G. lucidum polysaccharide on TLR4/NF-kB pathway related protein expression in lung tissue of septic rats
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Table 5 Effect of G. lucidum polysaccharide on TLR4/NF-kB pathway related protein expressions in lung tissue of septic rats
(X£s,n=12)

E S B
4151 Sl (mg kg 1) — SCLRESS S
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100 0.52+0.12** 0.51+0.04**
200 0.284+0.07*4" 0.1940.05*"

LEMT 3mL kg? 0.194-0.04*4" 0.1540.02"4"
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