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Effects of compound polysaccharide on cellular immunity in mice
LUO Xia, MA Zhong-hua, HU Ming-hua, MA Fang-li, WEN Ru-yan, ZHOU Lian
(School of Chinese Materia Medica, Guangzhou University of Chinese Medicine
Guangdong Guangzhou 510006, China)

Abstract; Objective To compare the different effects of lentinan, pachymaran, tremella polysaccharide and their

complex on cellular immunity of immuno-suppressed mice. Methods The function of T cells was detected by delayed type
hypersensitivity (DTH) test, and the quantity of cytokines such as IL-2 and IL-6 in serum were detected using Luminex
liquid protein microarray analysis system. The ratio and subtype of cells were detected by flow cytometry (FCM) , and the

proliferation of T cells was determined by using a colorimetric method with MTT. Results The ear swelling tends to be
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normal compared with the model group (P <0.05), and the lentinan group and polysaccharides complex group had the
most significant difference (P < 0.05). The tremella polysaccharide and polysaccharide complex could upregulated the
level of IL-6 in serum of immuno-suppressed mice (P <0.05). All the polysaccharides had the tendency of enhancing the
ratio of regulatory T cells (Tregs) in blood, the difference in tremella polysaccharide and polysaccharide complex had
statistical significance comparing with model group (P <0.05). All test samples had function of restoring the ratio of Thl/
Th2 cells in peripheral blood in immuno-suppressed mice (P <0.05) , the function of polysaccharide complex was the most
significant among them. All four polysaccharides had the tendency of restoring the ratio of splenic T and B cells in immuno-
suppressive mice, the most obvious trend of which was polysaccharide complex. All the four polysaccharides had the
tendency of promoting proliferation of splenic T cells, the difference of lentinan and polysaccharide complex was statistically
significant comparing to the model group (P <0.05). Conclusion Lentinan, pachymaran, tremella polysaccharide and

their complex could restore the cellular immunity in immuno-suppressed mice, and the complex was the best.

Key words: Compound polysaccharide; mushroom polysaccharide; poria cocos mushroom polysaccharides; tremella
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b T A 24 K M T 5 96 W BE B 40 mg/kg BW,
1 R/d ESEPIR, UM ey 4 i) /) BRUSE A
1.2.2  FUR & RVE B N (DTH) i 5

T RERL S 25 R TR/ BUA I rh i v 1 B
BRI E . 55 26 K, R A 25 76 B0 6 5B A7 i 1
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FRUR BT f , S0UAE I A B0 /N B, 85 F 247 B, AT AL



R AR AR

—188—

CHINESE JOURNAL OF FOOD HYGIENE

2016 455 28 55 2 #i

PP AE 8 mm W ST RVRRE . A B R A
2250 LR b i B s SR R TR R R N R SR R )
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1.2.5 T B kB 40 Eb 451 20 B

S5 T RE ARG ER 31 K, BUME R Ak BB /N R, TG A
G AE 5 R 25 /0N BN A L 4 L B VR R, T R
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(PEcy7/FITC) 4 (@, f5 it =X 40 M AR I .
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25 TR AR 31 K, BUHE G AL SE /N B, T TR
QS LA U R L I 0= R 1 ) 0
2 x10°/ml, ¥4 40 ff B W A 40 i 85 3% AR, &AL
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10 pl) , AR ConA FLAEXS HRAL , I % 1640 552
IEH X AR 3 NS, 5% €0,.37 C,
TLANR T 45 5% 72 h BEFRE5 AT 4 h 2245, B AL
A 20 pl5 mg/ml MTT;37 °C 4 AR E FH 5 4 h,
W FE E I, A 150wl — B S AR ( DMSO ) % fift

10 min,  FH EgIE G2 45 A, 26 3K 2 570 nm 4030
SE B OD fH, 158 i B2 AL P 91 .
1.3 Bl r

%464 = (ConA fL OD {H - %5 4L OD fH )/
(XFBFL OD fH - 25 4L OD fH)

R DL B £ bR 25 (v £5) Fon, K SPSS
17.0 Ge it i 20 47 20 Fr , 4L 1) o 55 % PR 26 22
30T, P <0.05 N 2ERAGITFE L,

2 HR

95T I IR I, B AR A /N BROE b K R
JUE 45 5 5 i J A0 AR ) 2 R T I R R IR, 22 SR
AGit# @ L (P <0.05), & Z 4 H MKk Y
TRIRIXN IRAH S 2 A it B L (P <0.05) , H
5 2 WE I BUH B O T R R BB BRAR R 20
ZH AL, HA 22 W 2 e i 95 50 K% T 8 Bl TR A X
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Table 1 4ts of polysaccharides on DTH reaction in

Immunosuppressive mice

a1 H i B ik B2 I 1 5 H/ AL 45 %0/

/(mg/kg BW) /mg (mg/10 g) (mg/10 g)
IEH X R4 — 27.40£2.69  17.31£2.59  53.58 +3.89
L0 X HE 4 — 18.24 +4.05°  5.78+2.29" 37.34+4.71"
(RiEZ i 500 22.32+3.14% 8,90 +1.64% 42.67 +5.06*
X F2 il 500 21.54 £2.96%  7.12+1.80% 39.67 £7.22
R 2 500 21.83£2.63%  8.21 +1.44% 42.21 +6.17%
CREES il 500 23.71 £1.89%  8.80 £2.26% 43.32 +2.26*

W BRGEFEMRAWE, ZEFAHIT¥E L (P<0.05) ;A £FR5HA
MEBARE, ERALIHT¥EX (P <0.05);—RALM&E, 5T /KR
0.2 ml/10 g BWHIZE MK

B IE R X B AR L, B A XS BRZH 1 b T2 B
& IL-6 KTk, B 22 S A g it oA (P <0.05)
Z BN LS L2 KA — 5 IR A #a ¥, 22 5+
it r i (P >0.05) , 4 200 IR Z ML A
Z R ML TL-6 7K VA3 BB AE Y 1 S A T, A9 A T
X IR LHR, 2 A GEiHF R (P <0.05) , WK 2.
2 AL SR AR T 45 R (3 25,0 =7)

Table 2 Results of polysaccharides on cytokines

reaction in immunosuppressive mice

a5 H| & IL-2 IL-6
/(mg/kg BW) /(pg/ml) /(pg/ml)
IE H 6 B 20 — 1.49 £0.27 4.28 +1.03
TR S R 2 — 1.06 +0.28 9.43 £3.26"
e 500 1.15 +0. 49 5.79 +1.23%
R 2 HE 4 500 1.05 +0. 28 6.01 +1.53%
WH ZHH 500 1.29 £0. 67 7.23 +1.70
24 L 500 1.22 +0. 31 6.73 £1.16%

o FoREIERMBA LR, 2R AHSHI %8 X (P<0.05);A %
RERERIT R AL L, 2 R A ST E X (P <0.05) ;—F R Ll
4T /NR0.2 ml/10 ¢ BW 93218 K
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IL-4 " L gldi 2>, Th1/Th2 Le il Tt , 45 T A TR 28

WHZHE 2 A 20l 32 w5/ ]S i €D4 " CD25
Foxp3 ™ (Treg) 4 LL 9], 77 % 22 Bl AR 20 IR H- 2
B G 2B A RS2/ A LI Thl/ Th2 46 g L 5]
VeI, B2 AT geit 2 L (P <0.05) ULk 3,

3 ARG 2 B S e /N BT AR AL R BT A5 R (% 25,0 = 10)

Table 3 Results of polysaccharides on T cell subsets reaction in immunosuppressive mice

A # 4+ CD4 * CD25 * Foxp3 * CD4 * IFN-y * CD4 * L4 * IFN-y/IL-4(Th1/Th2)
/(mg/kg BW) /CD4 " /% /% /% /%
1E 5 X IR 41 — 5.48 +0.33 4.85 £0.36 0.83 £0. 14 5.55+1.62
AR 56 R 4 — 4.48 +0.29" 4.62 +0.25 0.51£0.10" 9.15+1.87"
T uh 2 500 4.74 +0. 44 4.65 +0.36 0.72 0. 15% 6.74 0. 85%
R%E ZH 500 4.71 £0.79 4.73 £0.29 0.76 £0. 132 6.29 +1.83%
HH A 500 5.46 +0. 80 4.87 0. 31 0.85 +0.10% 5.32 +1.04%
CRAE S| 500 5.26 +0.57% 4.89 +0.30 0.87 £0. 16 5.30 +1.98%

TE e FOR S IEH W R4 A, 257 A G (P <0.05) 5 A FoR GHEBIRS A AR, Z R A ST B L (P <0.05) s — RN TCHl &, 4 7

JNELO.2 ml/10 g BW [ 78k

2512 0 21 2 A RO S s A N BULE T B ik
L 200 i L 9] e 3, H v 52 5 22 W 2H B B 10
FWXFIRA H S BRI AR, 2R RS iT#E
X (P>0.05), W% 4,

F 4 NF 2R e dl /N T B L) 5 R
(x£s,n=8)
Table 4 Results of polysaccharides on proportion of

T and B cells in immunosuppressive mice

g1 I 4 CDI9 " CcD3*
/(mg/kg BW) /% /%

1E H X i — 51.68 £1.75 37.15 +3. 64
LY oF R 2 — 32.61 +4.91" 48.45 £6.75 "
Tk 2 A 500 34.37 £3.46 44.78 +3.52
IR% ZH 500 35.13 £5.32 44.79 £2.95
WHZ A 500 33.69 +2.47 47.20 £5.70
RS 500 36.54 +4.92 43.86 +£3.74

T« R S IEH W R L, ZRA ST 8 (P <0.05);—&
ARTCHE, 4 T /MR 0.2 ml/10 g BW [ 2818 7K

R ConA Hil M HE T b L2 41 B 38 78 ) % B
SRR IR 2H A L, 7 4l 2 0 G 20 4/ BUM
L 240 it ) o 4 B BT B E R A i B (P <
0.05), W% 5,

RS TR ZHER S e /N BT I T A0 D B Y R

(x+s,n=8)
Table 5 Results of polysaccharides on proliferation of
T cells in immunosuppressive mice

20 51 i/ (mg/kg BW) AR $L
TE xR 4 — 8.94 £2.08
R0 %of R 2 — 4.16 £1.00 =
LA 500 6.75 £2.61*
RE LW 500 4.82+1.96
RE-Z b4 500 4.54£1.97
LR 2! 500 6.16 +2.45%

H:ox R G IEW A BALE, ZRAEGIT#E L (P <0.05) ;A %
TR B R, 2 R A G R (P <0.05) ;—RR T
L4 T/NR 0.2 ml/10 g BW ({7818 7K

AN TR) 22 0T e 5 0 ah /0N B G 95 2 RE B4 2 T

PRI W2 6,
6 AR ZHE X G s 4 /0N B G 5 D) HE Y B TR
BT
Table 6 Evaluation on influence of polysaccharides on

immune function in immunosuppressive mice

o P T iﬁf THMTRE  poypp  MERIEH

21 3 g

L2 L6 g Treg Thl/Th2 W fg i
Hiszm - + + - + + + +
WELZH - o+ + - + - + -
WHEZRE - - + + + - + o+
gz - + + + + + + +

e+ AR SHNMFR R R T ALK, ZRARITHFEX(P<
0.05) ; — Fn GHMNIFF BRI ST I iR, 22 R RS2 L (P
>0.05)

3 itig

T 20 e e fe VR I 2 Uk 5, Hodr, |
W2 BE R A )12 o IR b RS 2 055 )
AW e S HR 25 T M IR IT S 2R A
T S0 00 T P s L T A R A Sk o 22 B RT R T I
b8 RAE K5t 95 55 . T 200 1 s SRR £
BRI TE o B SCAR B ORGE CBER 2 S AL
SRR R ZRE T AR 24 AR B OR R AR ]
RE AN TR 24 Z2 B 0 A VR AT LS B P 2 2 1Y
T AL . AR 78 3 22 /N BRI 40 i 4 2% ) R %
I —Z W55 A5 ZRNER 2.

20 B g R TS B T 4N B A2 ) B R S
BAE oAb h BN T 20 L, MG RS 4 A R DL R
XA N AL I R A e S R R i VE . SRR R
DTH {55 &4 T 40 i T Ry 2o i, H 8RR e L T
40 A D) B8, B BC i /N B B b Bk R B SO T
AT RE R ST S IEAH L SRR, AR v
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W A 200 RE T 03 I RO 4, 5 SC kRl —
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TFN-y , 3 %2 5 240 Jifg 4 28 107 25 # 56 ; Th2 40 i 3 %2 4y
W TL4 51 A G 8 B2 o 3l WS LT, Thl/Th2
2010 L A9 Kb A X P 4 P AR S A a4 i TN T
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SEHA AL . HIEE O EAH A
i rhRE T X B4 Thl/Th2 % A W 8 A5 4k | 5 S ik 47
5" . M Thl A1 Th2 40087 5 CD4* T 40
HCIE 45 22 W5 45 16 42 25 ALY 41 8L i Thl/Th2
15, Herp U A 2 A e 8

EHEOT , MOUE A L4 i B 40 g 29 50%
~60% ,T 424 40% ~50% ,T B 4l 4t 5 4F — €
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UL B-(1,4)-D # R TR HZ R o-(1,
3)-D-HE B L6k 28 20 4% IR [ B B 4K
X3 R BE AT A A, HRT AL AR BT A B4 AR
(7 ] RES G, B B S LR B e, (B el
SRS 2R, A L T BRI 9 K BRAL 45 1, AR 3K
B S Z R T 4R M B A O T o — 220, X Rl
GORET S PSR TR MR, Bt —
T .

[ U] Vrga~F, S, Ik, 4. 7 4l 22 0 X 6 5 10 il /) B 18 IR
IR T 40 52 me [ 1] op [ 25 38 2 5 4, 2011,27 (9) ¢
1236-1239.

[ 2] Rout D, Mondal S, Chakraborty I, et al. Chemical analysis of a
new(1y3)-(1y6)-branched glucan from an edible mushroom,
Pleurotus florida [ J ]. Carbohydr Res, 2005, 340 ( 16 ).
25331-25339.

[3] ZHU Y,Pettolino F,Mau S L. Immunoactive polysaccharide rich
fractions from Panaxnoto ginseng[ J]. Planta Med,2006,72(13) :
11991-11993.

[4] WEE EBAE XNHER ZESWIEBRIEMLII]. Py
255G R 25,2004 ,15(5) :317-319.

[5] Wrst, HUEr, BRES 5.3 Fi A 2 5 AT IR P R 1Y
BAEMWAEWF[T]. &M F,2013,34(15) :289-294.

[ 6 ] Doebis C,Menning A,Neumann K,et al. Accumulation and local
proliferation of antigen-specific CD4 * T cells in antigen-bearing
tissue[ J . Immunol Cell Biol,2010,89(4) :566-572.

[ 7] MEits, ke, . IL-6 K H 320K 5 508 ik X & 1
Bk RELT]. o E A B2 2% ,2008 ,8(4) :680-682.

[ 8] JEIR,ZHEA, THUC, % b7 Wl 7 4] 26 68 15 e 808 6 3
/N B PR AP AL B 5T (0] b B B 22,2015, 18 (27)
3360-3365.

[ 9] BRdhdh OB, SR L0, 4. B0 A R0 A X 77 #E 3% 1M/ B
YA R F IL-2 D04 16 (g ma [ T]. 107 R 25 K% %4,
2011,13(8) :77-79.

[10] Dan R L, Alexander Y R. Thl17 and regulatory T cells in
mediating and restraining inflammation[ J]. Cell,2010,140(3) .
845-858.

[11] AERRAR 48 T, 5P, 45 /N0 $Rl 15 I X 1E % /N CD4
CD25 * Treg 20 i 8 15 /E A [ J]. g "% 25,2011 ,27(4) .
292-296.

[12] Susanne J,Kim S T,Costa G L, et al. A novel transcription factor,
T-bet, directs Thl Lineage commitment [ J]. Cell,2000,100(3) :



G MR /1N B2 B S 05 T BB Y RN P —191—
655-669. B A e M AT AL ) X L R [T v I i T4k 205k, 2013,
[13] kBRI, TR, 5. 4B 25 86 A 1l vk %) 28 5 30 o mk 25(3):218-225.
Jie 755 AA B Th1/Th2 20 ffl 43 105 200 A 5 T~ 52 Wi 11 55 56 BIF 5 [15] Stephen A M, Judith E D. Effects of cyclophosphamide on
[J]. i p £ 25,2014 ,9(6) :704-712. murinecandidiasis[ J]. Infect Immunity,1980,27 :376-386.

[14]  RE,BOEAR , 43, 4. A [5) id 42 0 500 4k 1 B 15 M 2 a7 /s

B2y i W BRI ATT TR R N N 2 5 B A
RS IR N AT e PR & pR

(B EAE K =%(2016)72 F)

ThERBSHEEEEE .

(T FERMEBRFHR NEGFRMEFFTATEGFT)(ERBHK(2015)47 T K&, 2
R, e T,

FEFmODRARET(R BT TREZFIMGERAD R L L) F(RER S P TR ZFI MY
JR& ) PR, R RF RN G T ARk Ry i, CRR R SAER)

(48 % 4% 4 . hip . //www. foodmate. net/law/shipin/188243. himl)

REGREERRINT

2016 =2 A 1 H

v
¥
a3
)\h‘t

0 50 2 W R AN TS T VR 2 7
H L4 2 A S R &2 bR
(%78l —®(2016)7 &)

FRBeERALERARSRLEERE.

HE(ETRERRIMANERLP RS G ER LR A FT)(FHRH U A(2015)91 )k, 2R,
MNHE T

BRI AERINT(ETFRRRMAER BRARHN PG EH) (2 HBEH(2011)321 %), LA &
T F) T mbr P AT BB ANAE R T R TR 'Jifi/\ﬂk»&fﬁ&)ﬂﬂ‘ﬂﬁ BARRE LB RA
BHBANAMEERATH , ERFMALZLLTAFLEBRHEN, AR AMAELZP I ERSHE S5
SRR EABRARE, (KRB . RBKER)

(#8 % 4% 4 . http ; //www. foodmate. net/law/shipin/188175. html)

REHBEERRINT

2016 &1 A 5 H©

o,
=d



