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Immunomodulatory Effects of A Polysaccharide from
Dictyophora indusiata on Macrophage

SHANG Jingying', FU Haitian', DENG Chao*, ZHANG Sixiv>, CHEN Jinghua"
(1. School of Pharmaceutical Science,Jiangnan University, Wuxi 214122, China;2. Wuxi Medical School,
Jiangnan University , Wuxi 214122, China)

Abstract. In order to investigate the immunomodulatory effects of a polysaccharide from
Dictyophora indusiata (DI) on the immune function of RAW264.7 cells,the effects of DI on cell
proliferation, phagocytosis of RAW264.7 cells,levels of NO,/L-1,/L-6 and TNF-a production were
detected by MTT assay,neutral red test,Griess method,and ELISA , respectively. The mRNA
expression level of iNOS,IL-1,IL-6 and TNF-o were also measured by reverse transcription
polymerase chain reaction (RT-PCR). The results indicated that DI contributed significantly to the
proliferation of the macrophages and the phagocytic activity was at 25~200 wg/mL. In addition, the
production of NO,/L-1,/L-6 and TNF-o in macrophages were increased. Further,the expression of
iNOS,IL-1,IL-6 and TNF-oo mRNA were significantly up-regulated. The DI played
immunomodulatory effects on macrophage cell line RAW264.7.
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5% CO, A0 3G FRprh , B KA B 2 d 121001 Ik,
20 K A K A AN TR) SR H G bR
1.1.2 X% DMEM =B 3R3E, £ E Gibeo 24
FEdh s R4S, 32 Hyclone 24l 7= i IR Z b
(LPS) \MTT, [ Sigma 2A /=i s ELISA 5 &
2 [H R&D 7~ A7 il s RNA $2 & 4t Akl ) &, 56 [
Invitrogen 23 & 77 fi ;e DNA #0087l &, 52
Fermenta /A 7] 7= i ; PCR Wi, £/4E9) T8 (K#E)H
BN W 7™

113 #3524 MR e g kT8,
ZKPEBEDUG S 20, B sevage 5 B8 T,
R 2% J5 ¥ VR T RS 20 SC 00 AT 2R 2 0 . 2R i
P 32 RS I G O T o 52 Bk 93.6% , % e vk
I 3 A RR 80N 5.73% ., K 10 mg 7175 £ 4
VT 10 mL ARG TR, S B BR TR, —20 Cor O/ AT .
1.1.4 M E 5% 4%  Multiskan GO BAR1X .CO, 40
ks 3E46 , 2 E Thermo 23 & Hil 38 ; {8 H 286 B
B P Leica 2 ) il ¥ 5 B G R 48 . PCR 1YL, 3¢

-

[E Bio-Rad A Al il 1% ; Ki% 1 K, 3 [E Mettler
Toledo 2% 4l 1 ; RES52-99 Jie 5% 78 AL, bW 56 1k
FRASCES T il 3 5 SR A0 AT WL 66 3, B B 2 AY
P45 RN R 5 FreeZone2 5L % T 1ML,
Labconco 23 @) il 1 .

1.2 ik
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Fig. 1 DI induced proliferation of RAW264.7 cells
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Fig. 2 Effects of DI on phagocytosis of RAW264.7 cells
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Fig. 3 Effects of DI on NO production in RAW264.7 cells
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R R 200 we/mlL BF A2 2200 I 9 4N
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4 MIREEX L1 5B

Fig. 4 Effects of DI on IL-1 production in RAW264.7 cells

IS Al 2 B s B 25~200 pg/mL I
VT8 22 05 o 35 08 o B 20 i 53 IL-6 (P<0.001) , 3f
HLBE - T00R B A 34T, IL-6 /it £ (P < 0.05);
TR E R 100 wg/mL BF AT 35 220 i 5 vk 4
143 IL-6 (A HE k%] 102.11 pg/mL, 5 BHA% X BE 21
(104.79 pg/mL) A Lt TG BH & 2% 5 (P>0.05) . i 7E
25~200 pg/mL 575 O N T8 2 0 RE TS B
M 240 J, & e JHL 0 A 40 ML K - 1L-6 (R T, Ho SR vk
JFE A E

120

2 100}
P
oH 8oL
iy
i
=

60+

Medium 25 50 100 200 LPS
DI ¥ /(pg/mL)

"' P<0.001,7P<0.05 .
5 IS EN IL-6 £ i B

Fig. 5 Effects of DI on IL-6 production in RAW264.7 cells

1 & 6 AL, 24 T iR T O 25~200 pg/mL I,
Yy 35 20 W . 35 02 0 L W 40 i 43 1 TNF-ae(P<0.001) 5
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253 W TNF-o 153K 3 758.03 ng/L, 5 BHAEXT HEZH
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PRZWE O B R A B, R TNF-o0 195306
2.5 #HREF mRNA HRIE
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Fig. 6 Effects of DI on TNF-o production in RAW264.7
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Fig. 7 Effects of DI on cytokine gene expression by
RAW264.7 cells
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DAL 3 A8 005 g 4B, I EL BB 08 3 3 — 2R 91 B %8 1
A BT AE A BT R IR, TL-6 J& —Fh Z DI RE 4
JiL R 7, Rl DR EE T B 48 A 4 34 58 4k A F B 4
JHL B 2 AR A B A3 i A4l T 4 52 RO Ak
B, BRI R i NO B 4i i /B T, ml 25403 i g 4
JL, A BT DA & ARRE S I AR 37 HILAA HIRARD A1 S R 1R
RERRFED IL-1 75 A6 0 20 i 23 006 A o 2 440 g
K, AL BB 42 1 B bk U0 40 B 43 96 1L-12, 107 H RE
i 5 NK 40 19 R 5 D ety

Vi35 Bl 78 52 590 25 117 01 SR F #OK = 32 3115 AT
A TR 2 IR S B-(1—3)-D-4i R b,
MR A TCHT e 95 20 B P | T sl 4 S 58 s HL A 1
i AR RS El I A AT 2 2 B S O R ot
L by GRS W N 7 R R SO v 1 A NS
55 DL B W AN A AR RIS AT IR 2 ) G T
GER R A R R O BN TR 2 R
2 T I 200 5 B, 184 o FG 7 W 0 1 2 O G A ik
NO . IL-1 IL-6 \TNF-ou; 5 MR B, A7 25 22 4 3 BE 3%
T E W40 iNOS IL-1 IL-6 Fl TNF-oo mRNA 1) 3
Ko AR AT 7R 2 R A e SR KT R
INOS IL-1 IL-6 . TNF-oo mRNA ) 3k , ) ifij SE 81 5
W40 L NO IL-1 IL-6 . TNF-c 533 B 380

4 iz

VR B e 52 56 25 W0 20 R W T A7 908 22 1 X B g
20 B B AT G IR AT, T LA Sy G 1 580 v
TR LU, SR, AT 2R A LAY
PLERA AN B T, 5 g 40 i 2 T o] b 52 1A 2%
B, ARG 228 8 845 = 1 A T 48 25 R AL, 7 22
et — 2 IRAM L,

LHStHRASIL 2016 FE 35 EE 8




RESEARCH ART'CLE SHANG Jingying, et al: Immunomodulatory Effects of A Polysaccharide
from Dictyophora indusiata on Macrophage

SE 3Lk

[ 1] 584,489 3, KRS, 55, 172800 P02 i o3 B A B PR 92 e (0], 8 Bk 2% 5 R %44k ,2013,31(3) : 39-45.

ZHENG Yang,ZHOU Qingqing,ZHANG Dai,et al. Research progress on chemical composition and biological activities of
Dictyophora indusiata[J]. Journal of Food Science and Technology,2013,31(3):39-45. (in Chinese)

[2] RV, BIRA w0, 5 BE% I LU EOR R ™ W7 35 20 45/ R AE (D], B A BF2%,2014,35(13) :98-102.

WU Dingtao,JU Yaojun,LU Jingfeng,et al. Characterization and comparison of polysaccharides from Dictyophora indusiata
using saccharide mapping[J]. Food Science ,2014,35(13):98-102. (in Chinese)

[3 1 DENG C,HU Z,FU H T,et al. Chemical analysis and antioxidant activity in vitro of a § -D-glucan isolated from Dictyophora
indusiata[J]. International Journal of Biological Macromolecules,2012,51(1-2).70-75.

[4] WU S H,GONG G L,WANG Y Y,et al. Response surface optimization of enzyme-assisted extraction polysaccharides from
Dictyophora indusiata[J]. International Journal of Biological Macromolecules,2013,61:63-68.

[5] T Bafm, & 0N, 38314, 45, P70 22 W38 BT 2 R H ) iy 0 ) 4 FH A I 92 [J]. 7 M4 T, 2014,42(15) . 61-63.

DING Ruirui, LINGHU Ya,GUO Chunlian, et al. Optimization of extraction technique of Bamboo Fungus polysaccharide and its
inhibition in tumor cells[J]. Guangzhou Chemical Industry,2014,42(15).61-63. (in Chinese)

[6 ] HUA Y L,YANG B,TANG J,et al. Structural analysis of water-soluble polysaccharides in the fruiting body of Dictyophora
indusiata and their in vivo antioxidant activities[J]. Carbohydrate Polymers,2012,87(1).343-347.

[7]1HUAY L,GAO Q,WEN L R, et al. Structural characterisation of acid and alkali-soluble polysaccharides in the fruiting body of
Dictyophora indusiata and their immunomodulatory activities[J]. Food Chemistry,2012,132(2):729-743.

[8 ] DENG C,FU H T,TENG L P,et al. Anti-tumor activity of the regenerated triple-helical polysaccharide from Dictyophora
indusiata[J]. International Journal of Biological Macromolecules,2013,61:453-458.

[97] %2, WA, H/F, & 28t RAW264. 7 41073 TNF-a RIS [T]. fF E 25302708 1, 2012,28(11)
1553-1556.

CAI Hailan, HUANG Xiaojun,NIE Shaoping, et al. Effects of polysaccharides from Dendrobium Officinale on the production of
TNF-a by RAW264.7 cells[J]. Chinese Pharmacological Bulletin,2012,28(11) :1553-1556. (in Chinese)

[10] skmi 2, SRACH , . R 2 2RI b A e i 1 [7]. PUALRAMBE 24l (A AT EIR) ,2014,42(6)
168-172.

ZHANG Lixia,ZHANG Yajun,ZHANG Liping. Extraction and purification of polysaccharide from Ganoderma lucidum and its
immunological activities[J]. Journal of Northwest A and F University (Nat Sci Ed),2014,42(6):168-172. (in Chinese)

[11] ZANG C X,DAI Z R. Immunomodulatory activities on macrophage of a polysaccharide from Sipunculus nudus L [J]. Food and
Chemical Toxicology,2011,49(11):2961-2967.

[12] P55, BB BE | AR . 20 50 K1 Xk /N UM i 5 e 240 M Ak 0 B8 B U T 75 M (ROS L NO 7= A (19 5% W [7]. 40 08 55 4% T % 98
£ ,2011,27(3):237-241.

YE Shasha,ZENG Yaoying, YIN Lele. Effects of salidroside on proliferation, apoptosis , phagocytosis,ROS and NO production
of murine peritoneal macrophages in vitro [J]. Chinese Journal of Cellular and Molecular Immunology,2011,27 (3):
237-241. (in Chinese)

[13] SRIGELL, JEAT B HE AR, 55, 584 Jo S W20 43 %) g Z2 W5 5 19 RAW 264.7 40 i 43 0 4 0 PR (4 5% il [J]. v [ 52 38 77 77 2% A
£,2014,20(21):149-152.

ZHANG Xiaohong, DONG Li,YANG Yaxin,et al. Effects of ethanol componentons from Aconitum vilmorinianum on
inflammatory cytokines in LPS-stimulated RAW264.7 cell [J]. Chinese Journal of Experimental Traditional Medical
Formulae,2014,20(21):149-152. (in Chinese)

[14] R 35 , S /INma , Wi, 5 5 20 R4 40 RT3 1 I 200 7 RAW264.7 G35 Ty BEAF 5 [J]. 13 0k T By 1 2 4% 75,2012, 18(2) :4-7.
CHEN Rongfang, WU Xiaonan, CHEN lJie. Study on regulation of immunity function of macrophage cell line RAW264.7 by
crude polysaccharide extracted from enteromorpha[J]. Strait Journal of Preventive Medicine,2012,18(2):4-7. (in Chinese)

[15] P22 3. H 30 2208 1 4 RO /0 I T W0 400 L 17 922 981 19 [D]. To 85 - T K% il B, 2008.

[16] ISHIBASHI T,KIMURA H,SHIKAMA Y et al. Interleukin-6 is a potent thrombopoietic factor in vivo in mice [J]. Blood,
1989,74(4):1241-1244.

[17] KIM H S,KIM Y J,LEE H K, et al. Activation of macrophages by polysaccharide isolated from Paecilomyces cicadae through
toll-like receptor 4[J]. Food and Chemical Toxicology,2012,50(9):3190-3197.

[18] JANIK J E,MILLER L L,LONGO D L,et al. Phase Il trial of interleukin-1 alpha and indomethacin in treatment of metastatic
melanoma[J]. Journal of the National Cancer Institute, 1996,88(1):44-49.

JOURNAL OF FOOD SCIENCE AND BIOTECHNOLOGY Vol.35 No.8 2016



