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Effect of Ganoderma atrum Polysaccharide on Intestinal Mucosal Morphology and Immunity in Immunosuppressed Mice

ZHAO Mingming', YU Qiang', WANG Hui’, XIANG Quandan', NIE Shaoping', XIE Mingyong"*
(1. State Key Laboratory of Food Science and Technology, Nanchang University, Nanchang 330047, China;
2. College of Life Sciences, Nanchang University, Nanchang ~ 330047, China)

Abstract: Objective: To study the effect of Ganoderma atrum polysaccharide (GAP) on intestinal mucosal morphology and
immunity in immunosuppressed mice. Methods: A mouse model of immunosuppression was established by intraperitoneal
injection of cyclophosphamide for 3 consecutive days. The mice were randomly divided into 6 groups: normal control,
model, low-, medium- and high-dose (25, 50 and 100 mg/(kg-d)) GAP, and positive groups. Body mass was recorded
and the status of the mice was observed every day. The mice were sacrificed after administration for 7 days. The mucosal
morphology of the jejunum was observed by optical microscopy after hematoxylin-eosin (HE) staining. The enzyme-linked
immunosorbent assay (ELISA) was used to determine the levels of interleukin-6 (IL-6), interleukin-10 (IL-10), tumor
necrosis factor-o. (TNF-a) and interferon-y (IFN-y). Reverse transcription-quantitative polymerase chain reaction (RT-
gPCR) was used to analyze the relative mRNA expression of 7-bet and GATA-3. Results: Compared with the model group,
administration of GAP at all three doses increased body mass, improved intestinal mucosal morphology, augmented the
levels of IL-6, IL-10, TNF-o and IFN-y, elevated the relative mRNA expression levels of 7-bet and GATA-3, and shifted the
Th1/Th2 balance to Thl. Conclusion: GAP can improve intestinal mucosal morphology and regulate intestinal mucosal
immunity in immunosuppressed mice.
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Table1l Primer sequences used for RT-qPCR
H R KL/ C SFA (5037
F: ACTGCCGCATCCTCTTCCTC
p-actin 60
R: AAAGAGCCTCAGGGCATCGG
Tbet 60 F: CTGGAGCCCACAAGCCATTA
-bei
R: TTTCCACACTGCACCCACTT
F: AAGCTCAGTATCCGCTGACG
GATA-3 60
R: GATACCTCTGCACCGTAGCC

& BN AN, 2 I8 Trizol BEHUE 1V 40 5 W
FEHUSRNAJE &, Bl b rivkort S RNA T & 2E 17
¥ J5, 44 PrimeScript RT reagent Kit with gDNA Eraser
(Perfect Real Time) /&4 xIKHFcDNA. i H
SYBR Premix Ex Tag™ II (Tli RNaseH Plus) {7 & i#k1T
S #&53 E B PCR (reverse transcription-quantitative PCR,
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FHINFE L. FRHNSYBR Green II FIHZIESLEIROX
Reference Dyelf17 (55 -

LAB-actin AN SN, fH 2“1 T-bet IGATA-3
mRNA AN RIEKF, AaCHZ N5,
ANCE= (Cty s ™ Clpaenn) momar ™ (Cligpgsemn ™ Clagenn) mnian
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Table2 Change in body mass
g

W EEMEA BHA AEA  REA RREA R

I 19555119 20314058 19944072 20024116 19864078 20144093
17754135 19454085 19434076 1953£109  1935£089  19.58+091
19965143 18662084 190910690  1906£1.05 18924091  18.8620.92
19914152 17704077 1823+0.66* 18.38£098¢ 1839087+ 1808+ 1.11%
19784135 17264074 18054067  1798£108  1834£103  17.93%1.09
19874136 17234078 17984083  1792£100 1842£121  1791£119
19835124 17392077 17562078 1825115 1823116 18012087
19684136 17115104 18074054  1849%132  I841£111  17.88%103
19874107 17104140 18534056  1887£144  1869%122  1811£101
10 19631107 17304148 1897048 19014138 1898112 1833082
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Fig.1  Pathological observation of jejunal tissue sections
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Fig.2  Villus length, crypt depth (A) and V/C value (B) in the jejunum of mice

X% 21N B2 I R R R A AT Gk = 0 Hrs
WME2ARTR, MR, BRZLZHEFEH S MM
MWHBREREHWAEBEEE N (P<0.05) , BH
WEA LTS, BRBRRZZH & EAA R
gk (P<0.05) , HAR&HEX AT REIEZE R,
mE2BfR, MHHHERA, BRZZHD . &AE4 N

BV/CH SN (P<<0.05) , {KAIRHV/ICHETLEE
PRI, V/CE S 70 AR 1
2.3 HRZ LN NE] N R K R

£3  FAPRPRAREFRERE
Table3 Levels of small intestinal cytokines in mice

w5 L6 AT IL-10F SR TNF-ofi &Ik IEN-y Rk

(pg/mL) (pg/mL) (pg/mL) (pg/mL)
EHABA 11082117.92¢  88.09£17.90°  32.89+£877°  310.14%11.60°
et 31.3745.01 17.23+5.64 738%1.79 157.71£36.18
fRAIEA 43.61+6.44 31.95+7.28¢ 8.61+1.67 201.23+19.03¢
FHEA SL01E1450°  52.69+14.85%  22.69+554¢  210.97429.66
EAIEA 8734+1581¢  TLI0E13.60% 454811175 278.32+47.65
FIMERHRAL  54.73410.04° 39.20+7.64¢ 13.64+4.16%  201.77+47.20

e &SR E R BE (P<0.05) .
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REZpd ., EH YL IL-6F TNF-oJif & A H s A
HEFEWM (P<0.05) , {EHEAHLREEER.
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Fig.3  Relative mRNA expression levels of 7-bet and GATA-3 in small

intestine of mice
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