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[ Abstract ] Objective  To investigate the anti-tumor effects and mechanism of Pleurotus geesteranus powder

(PGP) on H22 tumor-bearing mice. Methods The mouse tumor-bearing model was established by subcutaneous injection
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of ascites of H22 hepatocellular carcinoma into mice via the axilla. Sixty male ICR mice were randomly divided into one
blank control (C) and five H22 tumor-bearing groups including tumor model control, positive control ( cyclophosphamide,
CTX) and three PGP groups. The mice in the model control group received 0. 9% saline solution by oral gavage, the mice
in the positive control group were intra-abdominally injected with CTX saline solution (20 mg/kg body weight every other
day) , and mice in the PGP-treated groups were administered PGP ( dispersed in 0. 9% saline solution) at low (750 mg/kg
body weight, PGP-L) , mid (1500 mg/kg body weight, PGP-M) and high (3000 mg/kg body weight, PGP-H) doses per
day. The administration cycle was 10 d. When the trial was finished, the mean tumor weight, tumor inhibition rate and
immune organ index were calculated, and the levels of serum immunoglobulins and cytokines, and antioxidant parameters in
the liver and kidney were determined. Microscopic morphology of tumor and spleen tissues were observed by hematoxylin
and eosin (HE) staining. Results (1) The mean tumor weight in the CTX and three PGP groups was significantly
decreased compared with the model control (P< 0.01). The tumor inhibition rate in the CTX and three PGP groups (low,
mid, high) were 55.18%, 29.06%, 47.47% , and 48.80%, respectively. (2) Compared with the blank control, the
spleen index (P < 0.01), levels of serum immunoglobulin A (IgA, P< 0.01) and tumor necrosis factor « (TNF-a, P<
0.05), and liver malondialdehyde ( MDA, P< 0.05) were increased in the model group, whereas serum interleukiN-2
(TL-2) content (P< 0.01), activities of liver catalase (CAT, P< 0.01), glutathione peroxidase ( GSH-Px, P< 0.01),
kidney superoxide dismutase (SOD, P< 0.01), GSH-Px (P< 0.05), and CAT (P< 0.01) in the model group were
significantly decreased. Furthermore, the serum IL-6 content in the model group tended to be increased (P > 0.05). The
thymus index in the CTX group was significantly higher than in the blank control (P< 0.05). (3) Treatment with PGP
reversed the above abnormal performance in the model control. Levels of IgA and TNF-« in the three PGP treated (low,
mid, high) groups (IgA: P < 0.01, P<0.01, P<0.01; TNFa: P<0.05, P<0.01, P<0.05), IL-6 levels in the
PGP-H group (P< 0.05), and liver MDA content in the PGP-M group ( P<0.05) were lower than in the model control
group. IL-2 levels in the PGP-L group ( P<0.05), activities of liver CAT (P< 0.05, P< 0.05, P< 0.01), kidney CAT
(P<0.01, P<0.01, P<0.01) and kidney SOD (P< 0.01, P< 0.01, P< 0.01) in three PGP-treated (low, mid,
high) groups, liver GSH-Px in the PGP-M and PGP-H groups (P< 0.05) , and kidney GSH-Px in the PGP-L and PGP-M
groups (P< 0.01) were significantly higher than in the model control group. (4) Compared with the CTX group, the
spleen index in the PGP-H group was increased, and IL-6 levels were decreased significantly (P < 0.05). (5)
Furthermore,, compared with the model control group, increased necrotic areas of tumors in the CTX group and all PGP
groups were observed by HE staining. Conclusions PGP might have anti-tumor effects related to its immunoregulatory and
antioxidant functions.
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Table 1 Nutrient values of Pleurotus geesteranus fuit body powder

EFRST Nutrient value
JEWF Fat  (g/100 g) 2.2
HEF4E Crude fiber (%) 5.6
B Total sugar

Er Content

( PABEBHTT in the form of a sucrose, g/100 g) 21
BEH Crude protein (%) 19. 96
IR Animo acid (B Total , %) 17. 66
KITLER Asp (%) 1.58
FRER Thr (%) 0.92

2GR Ser (%) 0.94

BHEMR Glu (%) 3.03

H&M Gly (%) 0.92

HEMR Ala (%) 1.31

AR Val (%) 1.00

FEHR Met (%) 0.29
HEER e (%) 0.82

ERMR Leu (%) 1.32

P& SR Tyr (%) 0.54
RNER Phe (%) 0.84

HATR His (%) 1.58

AR Lys (%) 1.07

WA Arg (%) 0.78

&R Pro (%) 0.72
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Table 2  Effects of Pleurotus geesteranus fruit body powder on growth of tumor in H22 tumor-bearing mice

2051 HE (me/kg) FHYE(H) I E (g) iR 10 ) 2. ( % )
Groups Dosage (mg/kg) Number of mice Average tumor weight (g) Tumor inhibition rate (%)
75 4 Blank group - 10 - -
BERIZ] Model group - 10 1.54 + 0.40% -
FHMEZ54H CTX group 20 10 0.69 + 0.24% 55.18
FE XA 4] PGP-L group 750 10 1.09 + 0.41% 29.06
FB W2 PGP-M group 1500 10 0.81 + 0.29"%* 47.47
FEB 5 FIE 4 PCP-H group 3000 10 0.79 + 0.21°¢ 48. 80

T [RISVEAELA b BT B8R M R 5 R RR 22 R AN 35 (P > 0.05) AR E/NE FRERFRR 225 3 (P< 0.05) JAbr L RE F AR R
IRZEFM I (P< 0.01) . TR,

Note. In the same line, values with no letter or the same letter superscripts mean no significant difference (P> 0.05) , while values with different small
letter superscripts mean significant difference (P< 0.05) , and with different capital letter superscripts mean very significant difference (P< 0.01). The

same in the flowing tables.

O ZHE4 Blank group
L B HEH Model group

& lor Aab O FtEZA CTX group
g‘) g 09 Ab B #F2HEAE4 PGP-L group
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gL ost
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02}
0.0 sl . T .
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A R N TR RIS R ZR B3 (P< 0.05) , REFRARIFR R ZRBEHE (P< 0.01),

Bl 1 FEaihyxt H22 Fisi /N UM R B i i s i s
Note. Compared among groups, values with different small letter superscripts mean significant difference ( P< 0.05), and with different capital
letter superscripts mean very significant difference (P< 0.01).

Figure 1 Effects of Pleurotus geesteranus fruit body powder on spleed and thymus indices of H22 tumor-bearing mice
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Table 3 Effects of Pleurotus geesteranus fruit body powder on serum contents of immunoglobulins and cytokines in H22 tumor-bearing mice

2157 IgA 1gG IgM L2 1L-6 TNF-a
Groups (mg/mL) (mg/mL) (pg/mL) (ng/L) (ng/L) (ng/L)
%5 14 Blank group 0.65 + 0.04%  25.93 + 1.42 326.27 + 49.66 94.43 + 10.57** 24.98 + 2.25 140.88 = 14. 88"
FEHIZH Model group 0.86 £ 0.10%  21.32 + 1.49 333.67 + 59.84 79.01 + 7.65%  28.18 + 2.96° 160.81 = 22.96**
BAPEZH4H CTX group 0.67 = 0.04%  25.30 +2.96 300.69 + 58.95 88.69 + 2.584% 28 23 +2.02° 135.76 = 8. 624"
HEEEA L PGP-L group  0.66 = 0.03%  22.63 = 4.47 318.33 + 23.30 90.63 = 5.32*%  26.34 = 3.36™ 138.89 = 11.47
FEEEPHELA PGP-M group  0.67 = 0.07%  23.69 + 4.19  301.77 + 68.30 81.42 = 4.97% 26,78 + 2.88* 133.71 + 12.54%
FEEE A4 PGP-H group  0.67 + 0.03%  21.23 = 5.11  294.47 + 78.71 86.07 + 2.33*Bbc 24 14 + 3.32>  140. 88 + 4. 5B

R4 FEEHXT H22 SR/ TS A AR bR i

Table 4 Effects of Pleurotus geesteranus fruit body powder on antioxidant indices in liver of H22 tumor-bearing mice

25 51 SOD MDA GSH-Px CAT
Groups (U/mgprot) ( nmol/mgprot ) (U/mgprot) (U/mgprot)
%5 H 41 Blank group 208.30 + 16.93 0.66 + 0. 08" 608. 92 + 60. 054 61.37 = 5.52%
AL Model group 182.85 + 16.23 0.94 + 0. 16" 334.41 + 84. 57 34.90 + 4. 54
FHHEZG4] CTX group 208.42 + 23.88 0.81 + 0. 12* 456. 60 + 232. 715 44.29 + 3. 188¢
FE 44 PGP-L group 210.01 = 21.97 0.77 + 0. 16% 416.47 + 26. 545 44.20 + 10. 3385
FEAED A PGP-M group 205.17 = 10.31 0.72 + 0.10" 506. 37+ 36. 56 45.28 + 2. 615
FE 4R R PGP-H group 205.46 + 22.55 0. 83 + 0.20% 479.96 + 83. 63" 52.27 + 5. 5978

&5 FRubX H22 /N BT AL TR AR

Table 5 Effects of Pleurotus geesteranus fruit body powder on antioxidant indices in kidney of H22 tumor-bearing mice

2851 SOD MDA GSH-Px CAT
Groups ( U/ mgprot) ( nmol/mgprot ) (U/mgprot) (U/mgprot)
25 A2 Blank group 120. 35 + 15.36™ 2.64 +0.51 391.30 = 37. g4Mabbee 49.62 + 2. 474
12 Model group 100. 78 + 5. 425 2.76 £ 0.24 315.09 + 38.70% 36.52 + 3.37%
FEMEZ54H CTX group 129.18 + 8. 714 2.78 + 0.23 348.13 + 36.778¢d 46.32 + 3.58%
FHEEEFE 4L PGP-L group 132.84 + 12. 71" 2.77 £ 0.39 429.22 + 64. 874 46.46 + 6.33M
FBLE I PCGP-M group 121.21 + 6. 85 2.64 £ 0.42 411.46 + 9. 56" 45.10 + 5.47M
FHRaEE 4] PGP-H group 123. 34 + 10.37* 2.65+0.18 363. 85 + 44, 07APhCed 44,97 + 2. 924
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Figure 2 HE stained sections of tumor cells from H22 tumor-bearing mice (x200)
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Figure 3 HE stained sections of spleen cells in mice (x 200)
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