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Ganoderma lucidum extract improves immune function in Walker-256 ascites rats

ZHAO Ruo-lin', YIN Pei-hao®, NI Zhen-hua?, SUN Jian?, XU Ke*, HE Yu-min'*

1. Department of Basic Theory of Traditional Chinese Medicine, Shanghai University of Traditional Chinese Medicine, Shanghai

201203, China

2. Central Laboratory, Putuo Hospital Affiliated to Shanghai University of Traditional Chinese Medicine, Shanghai 200062,

China

[Abstract] Objective To explore the effect of Ganoderma lucidum extract (GLE) on immune function of Walker-

256 ascites rats and its mechanisms. Methods Sixty Wistar rats were randomly divided into 6 groups: control group,
model group, high-dose GLE group, medium-dose GLE group, low-dose GLE group and cisplatin group according to
different treatments, with 10 rats in each group. After the Walker-256 ascites rat model was successfully established,
the rats in the low-dose, medium-dose and high-dose GLE groups were intragastrically administered with 0. 84, 1. 68 and
3.36 g/(kg « d) GLE, respectively, twice a day, 2 mlL each time, for 14 days; the rats in the cisplatin group were
intraperitoneally injected with 0. 004 g/(kg « d) cisplatin in normal saline once a week; the rats in control group and
model group were intragastrically administered with normal saline, 2 mL each time, twice a day for 14 days. The general
health status of the rats of each group were observed, the mass of ascites was tested, the spleen, thymus and kidney
indexes were calculated, and the renal function was measured. Flow cytometry was used to measure the cell cycles of
thymus and bone marrow cells, the distributions of T lymphocyte subsets and the number of NK cells in peripheral

blood. Serum immune cytokine protein chip was used to measure the serum levels of immune cytokines of rats in the control
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group, model group and medium-dose GLE group. Results GLE significantly reduced the mass of ascites in rats (P<C
0. 05). Compared with the control group, thymus, spleen and kidney were damaged in the model group and cisplatin
group, and treating rats with GLE significantly increased the thymus index and renal indexes, and significantly decreased
serum creatinine and urea nitrogen (P<C0. 05). G,/G; phase arrest was significantly induced in the thymus and bone
marrow cells in the model group and the cisplatin group (P<C0. 05); and GLE significantly reduced the arrest of G, /G,
phase and significantly induced the transformation of thymus and bone marrow cells to G; /M and S phases (P<0. 05).
GLE significantly increased the number of CD4™ cells, the ratio of CD4" to CD8" cells and the number of NK cells, and
significantly decreased the number of CD8" cells in the peripheral blood of rats as compared with the model group (P<<
0.05). Compared with the model groups, the expressions of interferon-y (IFN-y), interleukin (IL)-1e, IL-1B3, IL-2,
I1-4, IL-10 and tumor necrosis factor-a (TNF-q) in serum of the rats in medium-dose GLE group were significantly

increased (P<<0.05). Conclusion GLE can effectively reduce the generation of ascites and improve immune function in

Walker-256 ascites rats, and has no renal damage effect compared with cisplatin.
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Fig 1 Effect of GLE on mass of ascites
in Walker-256 ascites rats

The rats in low-dose, medium-dose and high-dose GLE groups were
treated with 0. 84, 1. 68 and 3. 36 g/(kg « d) GLE, respectively.
The rats in the cisplatin group were intraperitoneally injected with
0. 004 g/ (kg + d) cisplatin in normal saline once a week. The rats in
GLE: Ganoderma

model group were treated with normal saline.

lucidum extract. * P<C0. 05 vs model group. n=10, 7=+
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Tab 1 Effect of GLE on thymus, spleen and kidney indexes and renal function in Walker-256 ascites rats

n=10, x+ts

Group Thymus (%) Spleen (%) Kidney (%) Ser ¢/ (pmol « L™1) BUN ¢p/(mmol « L™1)
Control 0.134=4£0. 020 0.244=40. 038 0.525+0.036 6.00+0. 03 8. 000, 44
Model 0.056£0.084* 0.222+0. 090 0.393+0.023* 9.7542.05"* 13.0040. 63*
High-dose GLE 0.0744£0.037*4 0.24240. 031 0. 45440, 0324 6.3540. 154 9.5040. 514
Medium-dose GLE 0.064=+0.017*4 0.214=%0. 020 0.451£0. 0514 6. 48740. 344 10. 0040, 49* 4
Low-dose GLE 0.057£0.012* 0.20340. 010 0. 44340. 090 8.75+0.35* 12.5041. 02"
Cisplatin 0.04540.068* 0.18340. 044 % 0.387+0.031* 12.3041.60*4 18. 0041, 07*4

The rats in low-dose, medium-dose and high-dose GLE groups were treated with 0. 84, 1. 68 and 3. 36 g/(kg « d) GLE, respectively. The

rats in the cisplatin group were intraperitoneally injected with 0. 004 g/ (kg « d) cisplatin in normal saline once a week. The rats in model group

were treated with normal saline. GLE: Ganoderma lucidum extract.
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* P<Z0. 05 vs control group; £ P<Z0. 05 vs model group
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Tab 2 Effect of GLE on cell cycles of thymus and bone marrow cells in Walker-256 ascites rats
%, n=10, z+ts

Thymus cells Bone marrow cells

Group Go/Gr S Ga/M Go/Gr S G2/M
Control 61. 8619, 31 42.55+5. 11 1. 86-0. 08 63. 331 1. 89 36.30+1. 59 0.370. 30
Model 89.2942.65* 9.40+2. 44~ 0.9140.07* 88.6941.76* 6.73+1.57* 3.42+1. 22~
High-dose GLE 85. 0416, 42* 14. 65+6. 10* 4 1.23+0.61*2 78.1345.01*4 13.49+2.51*4 7.37+1.86*4
Medium-dose GLE 87, 99+2. 07+ 11,6542, 674 14740, 034 84. 865, 83" 10.8642. 534  4.58+0. 29
Low-dose GLE 69. 5145, 424 30. 0545, 88*4 1. 80+0. 092 86.8343.58* 6.66+1.04* 5.20+0.26*4
Cisplatin 80.1941.72*4 18.67+1.69*4 1.134+0. 33*4 93, 1845, 15*4 3.9440. 374 2.8840.93*4

The rats in low-dose, medium-dose and high-dose GLE groups were treated with 0. 84, 1. 68 and 3. 36 g/(kg * d) GLE, respectively. The
rats in the cisplatin group were intraperitoneally injected with 0. 004 g/(kg ¢ d) cisplatin in normal saline once a week. The rats in model group

were treated with normal saline. GLE: Ganoderma lucidum extract, * P<C0. 05 vs control group; £ P<C0. 05 vs model group
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Tab 3 Effect of GLE on T cell subsets in Walker-256 ascites rats

n=10, x+ts

Group CD4+ CD8 ™" CD4 " /CD8*
Control 0.761 540.019 8 0. 210 640.027 6 3.6240. 10
Model 0.597 940.017 1* 0. 354 440.012 7* 1.6940. 02"
High-dose GLE 0.668 740.002 6*4 0.180 640. 013 62 2.384£0. 274
Medium-dose GLE 0. 625 8+0. 015 2% 0. 309 140. 030 4* 2.0240.72*4
Low-dose GLE 0. 602 14-0.001 5* 0.349 740.005 7* 1. 8840. 05*
Cisplatin 0.575 440. 030 5* 0. 345 140. 007 2* 1.67240. 22"

The rats in low-dose, medium-dose and high-dose GLLE groups were treated with 0. 84, 1. 68 and 3. 36 g/(kg * d) GLE, respectively. The
rats in the cisplatin group were intraperitoneally injected with 0. 004 g/(kg * d) cisplatin in normal saline once a week. The rats in model group

were treated with normal saline. GLE: Ganoderma lucidum extract. * P<C0. 05 vs control group; £ P<C0. 05 vs model group
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Tab 4 Changes of serum cytokine levels in rats after GLE treatment

os/(pg s mL™1), n=3, xts

Group IFN-y IL-1a IL-18 1L-2 14 1L-10 TNF-a
Control 0.2240.09 135.6142.95 13.8441. 04 43.2243. 36 0.184+0.02 360. 20 3. 54 290. 93+4.02
Model 0.39+0.02* 416.76+4. 33" 54.8744.56* 451.4042.56* 0.07+£0.01* 367.54=+4.28 79.14=£5. 31"

Medium-dose GLE 0. 6140. 09*4 878. 1945, 68*4 136, 045, 314 565, 4947, 98*4 0, 1440, 064 1 093, 2745, 18*4 104, 9745, 08*4

The rats in medium-dose GLE and model groups were treated with 1. 68 g/(kg * d) GLE and normal saline, respectively. GLE: Ganoderma

lucidum extract; IFN: Interferon; IL: Interleukin; TNF: Tumor necrosis factor. * P<C0. 05 vs control group; £ P<C0. 05 vs model group
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