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Regulating effect of intracellular polysaccharide extracted from
Grifola frondosa fermentation on mice’s immune function
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(Engineering Research Center of Chinese Ministry of Education for Edible and Medicinal Fungi,
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Abstract To study the immune activity of extracted from fermentation products of Grifola frondosa , fifty male Kunming
mice were randomly divided into five groups with ten mice in each. Three groups were treated with intracellular
polysaccharide at 100,200 and 400 mg/(kg « d) levels respectively,a positive control group treated with Astragalus
polysaccharides at 400 mg/(kg - d) and a negative control group was given normal saline. The effects of
polysaccharide on cellular immunity function in mice were observed after 30 days. The effects of CD4 and CD8 on the
proliferation of T lymphocytes were detected by flow cytometry. The expression of IL-6, IL-8, CRP and TNF-a was
detected by real-time fluorescence quantitative PCR (RT-PCR). G. frondosa intracellular polysaccharides enhanced the
proliferation of spleen lymphocyte( P<C0.05) . The proportion of T lymphocyte subsets,CD4/CD8 in different treatments,
was increased with the dose of intracellular polysaccharide. The expressions of IL-6,1L-8 and TNF-« were up-regulated
in intestinal tract (P<C0.05), and the expression of CRP was decreased ( P<C0. 05). In conclusion, the intracellular
polysaccharides from the mycelium of G. frondosa could enhance the immune organs in mice and increase the secretion
of the immune cells and the expression of related factors.
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Table 1 Primers name and sequence of mouse immune related genes
Gk NACEEY| AR
Primer Forward primer Reverse primer
B-actin CGCCATGGATGATGATATTGC AAGCCGGCCTTGCACAT
CRP GGCGGGCACTGAACTATAAAG TCACAGAACAGACCTACAACATC
1L-6 ACCGCTATGAAGTTCCTCTC CTCTGTGAAGTCTCCTCTCC
1L.-8 CTGCTATGAGGATGTAGGTAAC AGGACGACAGCGAAGATG
TNF-« CGTGGAACTGGCAGAAGAG ACAAGCAGGAATGAGAAGAGG

2 & B

2.1 MERRIEH
2 2 Al R0, 5 B Ok B2 AR LE B PR X R
LRI R 2 2H R 2 A D S BRI R

BT L U S 2R K K R 2 A
H R 2 X /N B GR E D) R A AR I G 8 R
BB (P<20. 05) 5 A 46 1% 57 5 28 % F /1y B %0 7%
A K 0 i e (8 N GE o Ok B B
HME.

x2 MEBESREL

Table 2 Organ index of mice
H 5 (n=10) &/ (mg/kg) HEE )5 After irrigation
Group Dose it Spleen JE ¢ Pancreas
PH 44 400 5.9841.05" 2.0840. 42"
ks 0 4.494+0.92 1.584-0. 62
[=Bilks 400 6.0341.30" 2.2140.43"
rh ) 200 5.66+1.34" 1.9840.32"
R ) 1 100 5.19+1. 26 1.660.72

e x RoR 55X R4 2 7 B W& P<<0.05, T,

Note: * means significant difference at P<C0. 05 compared to normal control. The

same as below.
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Fig.1 Effect of intracellular polysaccharide on Con

A-induced transformation of lymphocyte (x=+s)
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Fig. 2 Using the flow cytometry to detect the CD4" and CD87 in the spleen
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Table 3 CD4" ,CD8" and CD4" /CD8" of spleen cells of

mice in each group %
H A (n=16)

Groups CD4"-PE CD8"-APC CD4" /CD8™
IFH 4 28.7+0.667 10.8+1.25° 2.67+0.087"
B M 22.5+0.94 10.5+1.16 2.16+0. 055
F=%ils 21.740.83 7.5+1.20" 2.7940.095"
it & 27.4+1.30°7 11.1£0.95" 2.4640.089"
I 5] 18.340. 96 7.541.54" 2.4440.041"

. # AR SX Ml 225 A B P<0.01. T,

Note: # means significant difference at P<C0. 01 compared to normal control.

The same as below.
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T A T BT R B2 20 0 g 70 e 2 A
) A7 AR 0 S R T IR BB 5 (P<<0,05) . &
BEARRR) B 4100 22 57 A, Ttk 3 4 (P=0..05)
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Table 4 Expression of four genes in intestinal tract

£ 5

Groups IL-6 IL-8 TNF-«a CRP

FH P 2.274+0.0197 1.99240.056% 2.074£0.0947 0.903+0.068"
A P 1. 000=£0. 005 1.00040. 1.000+0.010 1.00040.017
GF-H 2.02840.021° 1.78940.0617 1.607+0.011% 0.92340.061 =
GF-M 2.041£0.0457 1.691+0.121% 1.315+0.083" 0.94540.030"
GF-L 1.922+0.091% 1.668+£0.5 1.294+0.071" 0.967=+0.057
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IFN, TL2 A1 IFN-y 55 40 - 09 36 PR 7= 2R T 52
177 3 6 200 Jf R - 194 722 b 3 BB 4% f2 F T bk 2 200 it 34
B s AT /8 BRI S e D REEE 2 T 9 5 VR .

3)CDA 41 i 2 A5 ) 1R fe 9 3R 56 vh i — b i %
G REANA, CD4 EERBFHB T(Th 4, 2& Th
A TCR EBIHTE M HEZ &, 5 MHC I 2843 F (1)
L IKIX 454 .25 Th 4 TCR BB R 5
Y CD4 R B R HIV B2 44, i T HIV 5%
BE T X G CDA 41, ir LA AG 0 45 5 Xof 3L 1%
I VAT RO ) I W R R R G g T R ) I A A G
FEEMEM . M CD8 & ot K& iy MHC [ 43
T5 CD4 S H A4l fg iy MHC I 4> F 454, A
7T PR JH b e 93 40 L 3% T &5 A 1 B ) T L AR AR R
P G BN R RS 2 TR N e B R Y AR
CD4 20 it (1 &6 % 31 808 5 23 bl A= 3 B0 19 AS ) i
AR B WS, 1 CDA Fi1 CD8 [ L A W AR X e %5
FasE ., FrA— B CD4/CDS8 1y b {8 3k 1 B WL Y
B RERE S . ARG AT B 4 45 5 2 0, R A AL A N
Z WX F/NEBUR T Ik B 40 A R 3 T 4 AR
FH - DA Hb 55040 wT %0, A L A T B 1 L, BH PR R
3R GLTE CD4 1 CD8 (18 & T 776 % 5 K8
(B 2l AN A B ISR SR 7 TE ik M b 43 45 3
BN F I BCE BT LA B 52 2R F CD4/CD8 1) L
BT 08T . IIGE & A e T R4, BH M2
3 A0 A HAE Y BT . = R
PR 2 Yk 22, v 7]t 2 RIG 9] o 20 0 AH 25 T8 L. JE
A B A6 TR 22 VR i P9 22 B T T 96k B2 40 e 0 B A
A 0 W IR T VR L R R R i 2 R LM
AHAT , H 2 F 41 CD4 Al CDS Y B 3010 %5 {5 2 4
AT 2 v o T DA G 2 08 15 AR A AR

DTL-6 I AL I T 40 6 2T 2 20 i 7= A 1

WL . BEAE B 20 MR A A 7 A AR 4 4 5
VAR V5 38 PR 7 P [ A1 0 L s R 4 U0 40 o 1) A=
Ko 3G AR R A i i) 2 D g, 1L-8 X
TR g v M 20 L R, 2 ARORE R B 1 B A T L TE
PR A SN I T LA R T R T A AR
TL-8 i 4l S5 M 0 A oo 5 P 10 f 328 4 g EL A i 20 1Y)
EAAE T Herh 32 2 0 i v PR 20 R Y Al R
T A FH S 6T I8k £ 440 R i 1 e 200 b A R AR A
TNF-o 2l A EER G A — R IR R, &
B 5 5 5 28 7 1) 3 2298 15 7. CRP i JiF
YA K 5 H At 2R RE P A 56 7 S0k SO I BB
T s 4560 m I Thae. Al h kRix2
BEXT T /N ERAR P ax 4 g e -2 20 T R AR A
XT3k 1L-6 \11L-8 Fl TNF-o 3X 3 Fh ey K 1 14 5L
PR 3k i 3] T 3 5 AE L JF HL &2 B0 I I 1) 4 A%
KF, [FBFXT RAE T CRP WX H Rk 2] T
TR A I . ELBR 7GR 2 AP S S
FLAE F AL AT 682 1% 2 WE AR 1 S0 1 T 44 9 AH ¢
P TR 1 G 1 %o 4 v ML AR B g Ty iy IR kR B T
P F LR K A AE TS X T 48 PR D 3 7 0 A
FH - NTRE TN BRAR Y 0 G 2 R G 3 T R A 19 97
WEM.

25 LTIR L KA AL K I 7 1 B N 22 B AE /N R
A PN S22 0 0 A0 A 1 T R L R ALK S R B
W Z A = AR E R R 8] T el ML Y T s
Tihe . e MR CPR 8 A 50 5 97 f 4 R B VS (2003
REO )R ES 2 T, T ) SE R AL Y P 2 EL A 1
SR RE ST E T . DRI L 3% 20 8 T DR R TR AE Y
B2 UH 1 R T IR IT S B A T R .
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