RZZEN GRS E MMM GITR/GITRL (58 2 RiEH SN

REX ™, AAE? FEA"™, BEHZ, 20w ?, B, WER T oMt uESaER, afiEE,
bJUEL WL &M 317523; Z‘ﬁﬂ‘l‘ll’ﬁ'Iﬁ:JLﬂ, WL &M 317000)

HE. B @SR ZZ 2 pEarded K R0 B2 a0 e s &5 599 0 98 3758 B F % AR (GITR) & 2 B4k (GITRL)
FERTFeGHw, WA Z LT % Kmadpudl, 75k 40 RFFLSD KRS A TR, e, ELR
WDXM)TFTHRAFZE SHTFRA 44, 5 BRELEMEERRBALR)PHEES @I, 53 K0 Eo KL T
3 % B A-B4% B R (QRT-PCR) & %% tm it AL 5 7 i 4 GITR/GITRL mRNA R & &G A Etmin Lay ks, R =
w40 BALF P /i i, E % 20 . GITR/GITRL mRNA Fe % & 69 A K -F B 5 & T 2B AL(P<0.05 % P<0.01); % $4F R4
#2 DXM F 748 GITR/GITRL mRNA Fe & & 64 £ A K-F 2 FAK T % 0% 41(P<0.05 3 P<0.01); 2 Z % 4 F 7741 GITR/GITRL
FE Gy R KT R E ST DXM FHL(P<0.05), @ 2 2814 GITR/GITRL mRNA # Rk KPF £ F A%t FEL, RE 545
F 4L BALF ¥ 28 it % éifr;mL%ﬁfﬁ-% 20 (P<0.01), AWZE4R K MR 32 2K K & % v 41 B % %32 . GITR/GITRL mRNA %
FaHRFEAXEAA(P<0.01), Fit FZ SHEATHAMBE% ML GITR/GITRL 125 2469 %5 . 41X BALF ¥
R B AT A AR AL LR KL i%iﬁlb‘(x, B LT EAE A, 12 AE R 55 T DXM,

K BEAEEFFUIEIRRR T2, 55383, WAESMIE; %%, 2548

FESES: R285.5 XHEkFRERD: A XEHRS: 1007-7693(2014)11-1317-05
DOI: 10.13748/j.cnki.issn1007-7693.2014.11.005

Effect of Ganoderma Lucidum Polysaccharides on the Expression of GITR/GITRL Signal System at
Asthmatic Rat Alveolar Macrophages
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ABSTRACT: OBJECTIVE To explore the possible therapy mechanisms of ganoderma lucidum polysaccharides on asthma
inflammation, the expression of glucocorticoid-induced tumor necrosis factor receptor (GITR) and its ligand (GITRL)at
asthmatic rat alveolar macrophages were observed. METHODS Forty Clean-level SD rats were randomly divided into four
groups including asthma group, control group, dexamethasone intervention group (DXM group) and ganoderma lucidum
polysaccharides intervention group, alveolar macrophages were separated and purificated from the bronchoalveolar lavage
fluid(BALF). And the expressions of GITR/GITRL mRNA and protein at alveolar macrophages were detected respectively by
Real-time quantitative reverse transcription polymerase chain reaction(QRT-PCR) and immunocytochemistry. RESULTS The
expressions of GITR/GITRL mRNA and protein in asthma group were significantly higher than those in the control group
(P<0.05 or P<0.01). Moreover, the expressions of them in ganoderma lucidum polysaccharides intervention group and in DXM
group were significantly lower than those in asthma group(P<0.05 or P<0.01). Dramatically, the expressions of GITR/GITRL
protein in ganoderma lucidum polysaccharides intervention group were significantly higher than those in DXM group(all
P<0.05). But there was no statistically significant difference of GITR/GITRL mRNA between two groups. Furthermore, in
ganoderma lucidum polysaccharides intervention group, the total number of cells calculation in BALF was significantly lower
than that in asthma group(P<0.01). And the pathological inflammation change in lung tissue were strongly lessened either. And
there were significantly positive correlated between GITR and GITRL about mRNA or protein(all P<0.01). CONCLUSION
Ganoderma lucidum polysaccharides can down regulated the GITR/GITRL signal system at alveolar macrophages, and reduces
the total number of cells calculation in BALF, and lessened the pathological inflammation in lung tissue. Result shows there are
some therapy roles of ganoderma lucidum polysaccharides on ansthma. But this function is weaker than dexamethasone.

KEY WORDS: glucocorticoid-induced tumor necrosis factor; signal transduction; alveolar macrophages; asthma; ganoderma
lucidum polysaccharides

EE&MB: W TR REHIE (2011-1-84)
TEEEIN: BriEse, <, @l EA BT Tel: (0576)86440436 E-mail: xshtzg@163.com "REEE. mEA, U, Wi, BAEE Tel:
(0576)86440806  E-mail: xshtzg@163.com

A E AR F 252 2014 4F 11 A28 31 556 11 1 Chin J Mod Appl Pharm, 2014 November, Vol.31 No.11 <1317



W My A — P DL L 21 P AT 28O0 M
Wi RIGHLEIT o 2 A%, H A i B g 4
A by W W 38 [ A f e () = B4 40 e, LA A ek
T 0 M R ok S 0 T e R 2 T ) R i A< T %
FENT, HHLRI A A R e A W o B T R S
) I 98 34 B8 A 7 52 4K (glucocorticoid-induced  tumor
necrosis factor, GITR)J& IR IR 5L R 1~ 52 A48 K%
% 18 i1, GITR 5HECAA(GITRL)E & &5 gl
35 P - Shin 252 R I GITR/GITRL 15 5 %
2 DLRE 2 1) T 22 IR 70 W 40 A 4 A R /s BRI
Jes WA A b, T e AT W g T v 4 P b1
ek e B Rr e WLARIE . R 220 A PR
G P, LERE R . S MO . R
PR Hh AT B 10 2 A T o AHIF S DA ZE K A
(DXM) Ay %) i, e W58 R 2 20 W) 187 g K B A
AUl ELVE 40 i GITR/GITRL mRNA A ik 1 &1k
(RS, PRI R 2 2 W6 97 8 Wi 19 4 F e o8 i
Wit A T8 JEE 1] B 1 73T AL
1 MR5xFZ
11 RS R

REZZHE(EE R LW 2 AR A,
20120220); DXM(ZAEA AR A A, it
11092010123); GITR 1L 2E40 K R 2 v TR (SE 1
Santa Cruze A7), #lt%5: sc-34906); GITRL i
K Z whEPiARCEERE Santa Cruze 7], fit's:
s¢c-66907); OVA(CE[H Sigma A#], VZK): Wik
KA ECINEE K Fermentas /A7), b5 : K1622);
FS Universal SYBR Green Master(ROX)( %fi
Roche 22 #]); %¢J63E & PCR 5|4 th L4t £ 4
AR B S GT Visionl I /A F Y 4 5% 241
A AR ) (G R R AT PR A ], kS
GK500705). 7300 Real Time PCR System(% [H
Applied Biosystems 2 7).
1.2 ZhW oA

40 S RES 4 SD KL, HnL& B 24
iR, SHIES . SCXK(#)20080033, 4 J&
W, PRI 100~110 g, BEALS: o BEAL . 2R 2
RZLZHET 4R DXM T4, #4110 2. K
BLIAI 7 SR TH A8 (20~25 °C) M AT G B0 1 A g il
MIEERSE, A, K.
1.3 M AR ) o

BENG A AE 0 RAEE 7 KIMEKEY
OVA/AI(OH); IR & 1 mL(N SN 1 mg Al
1318

Chin J Mod Appl Pharm, 2014 November, Vol.31 No.11

Al(OH); 100 mg)BiH. 2 14 KIF4f 1% OVA %l
Zl, BERIBN 1 IR, I ]2 30 min, ESHUK 7 do
RZZHETTRAAE T RBOKT 0.5 h 457 I 1 i o
R 2 LR 800 mgkg (4 1 mL)#EH ; DXM T4l
FEAF IR R 0.5 h 45 T IEEE S DXM 1 mgkg™
HEH o 0 MR SRRSO 3 LU BEER K AR OVAL
1.4 FRA%

KWWK 24 b J5, 1 10% K & S5
0.3 mL-(100 g) " M sy S BRIE R B, 4700l el i,
FESEIT ol T IR 45 3L AE AL, &S AT A il
VECE B AR K B 15 mL),  [n] A i v v vk
(bronchoalveolar lavage fluid, BALF)(fRiE A%
>80%). BALF £ B0y 5 Ut Ml 0.1 mol-L™" PBS
o, T4 v E R v e A gy . HCAS il
M, 2 10% T PER/R SRR 2. AR, 9)
v HE Zet, SeBe N S0 2305 B AR AL .
1.5 RGN M2 3 F s 97

BALF B.0J5VliE M 0.1 mol-'L™" PBS WE% 2
Ko MATE 10%M624F- 35 %) DMEM R 95, B
100 uL FH0 T ICH T E I 1) 6 LB, 3L
R MR FR S, W IITE 37 CL 5%
CO Ki TR E 2 hy ATHlv B4 M vt £of &
Wy i ety i IG- A 45, NN Trizol 1 mL ¢
i 4 J5 T 40 s RNA e
1.6 QRT-PCR |52 GITR/GITRL f¥) mRNA ik

IOl ELVE 40 i 48 Trizol 24 )5 15 %1 RNA
UUIEY), Wi cDNAQGY 4 5% 4 Fermentas
A, =80 CLRAFo RMNAMUWI T : 42 °C 60 min,
70 °C 5 min. 5190 EiEREm A TR A R AR
FIHEY WL WT AW T, GITR: L5
5-GGGGAGCAGATGGAAGAAA-3>, K5
5-AAGGGTATTTCTGGGCAAGT-3", ¥ # /i BL K
/N 108 bp; GITRL: _L3if5|4 5°>-GAGGAAATG
CCTTTGAGCGAGT-3’, N5 5°- CCAAGGT
ACAGAACAGCATCAGC-3", ¥ 4 A B K/~ 2
106 bp: W Z L L3 & H (B-actin):  EUF514)
5-~AACCCTAAGGCCAACCGTGAAAAG-3’, Niif
5147 5°-TCATGAGGTAGTCTGTCAGGT-3’, 1
Jr BN 259 bp. SEE D B S SYBR Green ¢
JE & PCR A& U BT, RNV&MWT:
50 °C 2 min, 95 C 10 min, 95 'C 15s, 60 ‘C 1 min
(40 cycle), 95 °C 15s, 60 °C 1 min, 95 C 15 s(fk
e &), &R XM ACT Hik: ACT=

HEBACR 2525 2014 4F 11 55 31 3555 11 )




CTartr/GitRL—CT gactin e

1.7 g ffh 2=k AG M GITR/GITRL & [ 1##A

I 40 DU B /5 (9 3% D 0.1 mol- L™ PBS U
W3 WE, LL4%Z I HE£/0.1 mol-L™' PBS ¥i(pH
7.4) 8 %, SP LM . N 0.3% Triton-X-100 14
Inan RIEEYE, 3% HaO, Kad PRI AL i,
15% BSA H 4, Wn—4i. —¥i, DAB &3, )
AREFY, 50%H-PBS & /4, LLPBS /A%t
PR B R RAR R 2w S 43 0 BE 1 A S B
X . REIR ) A BE B (X200 f5)BEALIEE 5
MHLEFEE F, K Image-Pro Plus 6.0 FI4% 4541l
2 AP LA (OD fH).
1.8 Zil2: ik

B3 095K SPSS 16.0 e vH 8t o #r, $odls
PLX £ 5 Romo FEARELECRH R T %245
HT, levene VAR I6 J7 22551k « 22 20 [A] W Y LLAR T 72
TN LSD-¢ #y56:, J5 ZEANFF IS N Dunnett T2
FR5G o P9 AR 5 I AH DG 20 B SR F L e AR G A ik
P<0.05 Kn =R A g E L.
2 H#HR
2.1 RZZHEX KR

I Mty 2H K B 28 WU G A AN IR R B 1R v i . I
WA Ea ). UL dhAR . 45 KA.
TR RN, R Z 2P+ W4 DXM +Fildd
2 T i 2 R
2.2 RZ LM BALF H 40 i 2 5 5% i

B2 2 BALF 4 i 5 2008 =5 v T A
(P<0.01); RZZHETW4. DXM T4l BALF
FP A it B I T R 41(P<0.01); RZEZHET
TRZH A DXM T ¥ 20 BALF F 40 i 2 50 7 2 o481t
S, dRIE .

%1 BALF # @M & 3T #(n=10, X+s)
Tab. 1 Total number of cells calculation in BALF(n=10,

X*s)
215 20 /< 107-L7
bayices| 35.90+7.28
% T 41 83.10+7.37"
DXM T4l 49.50+4.65%
REZZPT1A 52.80+6.32%

e GxtAl, VP<0.01: HSEERALE, PP<0.01.

Note: Campared with control group, P<0.01; campared with asthma
2)

group, “P<0.01.

2.3 iR AN oy AR A AT R

PRI i i e A S IE SRR,
WABE, % 4~50 min Z247, o] WEEF) E g4
A BLAC S TIZ52 2014 4F 11 7155 31 536 11

MOFFURGRE, TEARRILZFEE, 9% 2 h 5 4 iy
R R, a0 aT LS B Oy R e . &
Wy W5 45 Gl T E B AT 2k 96% . S -7 1
PGS T A MBS, A2 E>95%, LK 1.

Bl 1 xtHR 4o 7 4L B9 VR v 48 (400 X)
Fig. 1 Separated alveolar macrophages in control group(400X)

2.4 JZHLUREEARLL
2401 RZZHEXRBEFRAMIE W B0 4K
JIi 20 2 2 o T, 3R T e LB SR R e R
IRBEIK,  JRy s vl D 2 AN A D) g s 0 €5 70 1L X
REZZHETT4 K DXM T Fi4L K Bl ik s Az 42
o X RRZH K BRUI IR SR DG W, AEOLEE . e
, RKWFI. KAk,
242 RZZHENMALR M BN EoR%E
Wity ZEL D0, S A0 B i A o TR i T R I 6 s P ¢
PEAN MR, SCUE R KM, RIS AR,
R REIE 2, R B A, R
TERWRE . R 2 2T P41 DXM T4l 2 <
QL [ D2 6 P A PR, A i P TG
53U, 2 40 53 ) W e 21 LU AE IS 3 I
IR, (HR 2 Z P TR DXM F-14l 2 7] b
TCHIE 72 5 o R JRCZE W DAL il v B £ R S A, L
JE N TCB W, SOAE R B DUZSEF,
o A R G 2 A iR, 25 L 2.
2.5 R ZZPEX b B 64 e GITR/GITRL
mRNA KL 7K [F 520

HAHE A GITR. GITRL MRS HEEK p-actin
1) 9 it il 2 250 Ry o — g, % i oA R 4 N Y
GITR/GITRL. p-actin J& [K 934 fh £k 2 Azifk S Y.
IE% s ZHL i 09, 5 W 40 ). GITR/GITRL mRNA [#) ik
IKAF 525 T T R ZH(P<0.01), R 2 M T4
DXM T ZH fifi s EL k40 g GITR/GITRL mRNA [
FIE KT BT PG 41(P<0.05 B P<0.01), R
ZZPETI4S DXM Tl %= 7 Lg% w3,
iR WA 2,

_E

Chin J Mod Appl Pharm, 2014 November, Vol.31 No.11 -1319.



&2 4405 E & AK(HE, 200 X)
A-XHRAL: B-WENHAL: C-DXM T-Hidl: D-RZZH T4l
Fig. 2 pathological changes in lung tissue(HE, 200 X)

A—control group; B—asthmatic group; C-DXM treated group; D—ganoderma lucidum polysaccharides treated group.
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Fig. 3 The expression of GITR protein at alveolar macrophages (400 X)
A—control group; B—asthmatic group; C-DXM treated group; D—ganoderma lucidum polysaccharides treated group.
= e W se % »
® @ e % ®e &f?‘,} 304‘ . © X le
) Se R ¢ ) Z CI)
: ° .ﬁ A .2 o o oo 0 o 2T °
° s> i : "' ° : & owroga
° e .3 @0 o i ; e e ® - o o ° °
eoe L) g { o ()
p o 0 ¥ v ESIETETOEN ‘ ‘ S S
A B C D

4 Jiiif E g 40 GITRL % A #) &35 (DAB £, 400X)
A-XTIRAL: B-EMi 4l C-DXM T-1idl; D-RZZHET1idl.
Fig.4 The expression of GITRL protein at alveolar macrophages(400 X)

A—control group; B—asthmatic group; C—-DXM treated group; D—ganoderma lucidum polysaccharides treated group.
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