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Effects of Cordyceps Polysaccharide on the OVA-induced Airway Inflammation and Hyperresponsiveness
in a Murine Asthmatic Model

WANG Shanlin, DU Fenfei, WANG Lili, YING Danhong(Department of Pediatrics, Dong Yang People’s Hospital,
Dongyang 322100, China)

ABSTRACT: OBJECTIVE To observe the effects of Cordyceps polysaccharide on the antigen-induced airway eosinophilic
inflammation. METHODS Thirty-two female BALB/c mice were randomly divided into four groups: control, asthma model,
Cordyceps polysaccharide and Dexamethasone treatment groups. Asthma was induced by OVA administration in the asthma model,
Cordyceps polysaccharide and Dexamethasone treatment groups. Cordyceps polysaccharide and Dexamethasone were administered
before antigen challenge. After 12 hours of the last challenge, the mice were used to evaluate airway hyperresponsiveness(AHR).
After the airway hyperresponsiveness experimentation , mice were killed and Bronchial alveolar lavage fluid (BALF) was collected
to count the number of eosinophil and to measure the levels of IL-4, IL-5, IL-13. The lung tissues of inferior lobe of the left lung
were obtained for the observation of lung pathological change. RESULTS (O Cordyceps polysaccharide significantly suppressed
airway hyperresponsiveness in OVA-induced mice. @ Cordyceps polysaccharide attenuated the airway inflammation in the lung of
OVA-induced mice. ® In Cordyceps polysaccharide treatment groups, increase of eosinophil counts challenged by OVA was
decreased in BALF of mice. @) The increased levels of IL-4, IL-5, IL-13 challenged by OVA in BALF of mice were decreased by
Cordyceps polysaccharide treatment. & The increased expressions of IL-4, IL-5, IL-13 mRNA challenged by OVA in lung tissues
were also decreased by cordyceps polysaccharide treatment. CONCLUSION  Cordyceps polysaccharide efficiently inhibited the
eosinophil inflammation in lung tissue and may be of therapeutic value as a novel treatment of asthma.

KEY WORDS: Cordyceps polysaccharide; asthma; airway inflammation; airway hyperresponsiveness
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(BALF)H" EOS # & 38 2, W51k EOS R B
22 Bl B 1 RRR A S R AR E R
PVESE . BRI 2, LR TR B 2
EOS I BERR I8 Fh Al i X7, i oAt 4n o g
A MR A R, HAPUEIE. Bt
W, W ARG RERER; AR A& U B
T SO G R YT . SR AR IE A& H
S J H e e A AR AR ) R AT Pt g 9 g
P FHEHL BAR ISR 2 A2 2 W 46 FR 8 o (1 2
SR IR A0 A O DL — o iR
SR R 4 T B A 23 000~632 000 Da % 5 RE), 51z
UG UFRH, U2 HE A DU AR S A e 4
(081, 25 pe 1) 4 H B R/ I WP 2R 5 5 T R e £
H, HICERSCRE LR Y S iG PR A o 2 0, 2B
K RAR 254025 T3 30 A U B 22 0%
J8 53 T Poad v e (R AT, A8 L P A0 e e i
R, AHEBEE TR KN R Z 2 5%
s W B & dUR RV T I B R Sl
1 #MRFAE
1.1 ME

6 Ji% SPF 2 Balb/c 4% /N, 9, 32 1, 4k
JifE 22~25 g, WALt 4EIE R LS SR
BRAT], SEIAMIAHEAES . SCXK(5)20060009.
HURE 28 e VLK 22 2 27 e h 25 5 AR 25 it 5
AL, SR OOG R E BRI R
92.6%. BI A I(OVA): 1 (%I Sigma 2 );
SRR (G Sigma 23 7]); IL-4. IL-5. IL-13
Jitg JEC £, 2 W B 0 5 (ELISA) R 77 & (35 | R&D A
T)); &AL B ARG (Ach, SE[H Sigma-aldrich 23 ));
B E Ak AR (4 [F Porta-Neb, Boehringer Ingelheim
AN IR FFIRHLA AniRes2003
BT AR DA R AT R A F]); TRIzol A7)
([ Intrigen A7]); RT-PCR J M R FIHAFI(SE E
Takara A ); /N RT-PCR 5#)551: IL-4 5195
%) 3 5'-CCT GCT CTT CTT TCT CGA ATG T-3/,
R 5'-TTT CAG TGA TGT GGA CTT GGA C-3';
IL-5 [ 5'-GGC TTC CTG TCC CTA CTC ATA
A-3', N 5'-TTG CCC ACT CTG TAC TCA TCA
C-3'; IL-13 1 5'-GTG TCT CTC CCT CTG ACC
CTT A-3', Fii# 5'-GGC TAC TTC GAT TTT GGT
ATC G-3'; GAPDH 51#)/7%1: Llif 5'-AGT ATG
ACT CCA CTC ACG GCA A-3', Fiff 5'-TCT CGC
TCC TGG AAG ATG GT-3'; PCR 5|# i Liff Hi fig
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WA F A, PCR P B WK Gel-Pro
Analyze,

12 J7ik

121 MRS A B SR BRI
BN EBENLSE 2 4 4. IEFIRAL. BEmGAl. Mo
FERRA A R, FEd] 8 Ho BRIEH X R4l
Ah, -4/ RIS 0.1 mL BUEOR(E OVA 10 pg,
AEAEREE 50 pg), 25 14 KPR LA R 7
FOFEHE A, 21 d J5LL 1%O0VA #7554k
W NI, BEH 30 min, 4L 14 d. HiZEKIAAL:
FALB T 30 min #% 4 mgkg ', R S HESE K
FAVE W - HUH 2 B AE S5 AN T 30 min T 1R 2
B LT 4 RN WO . 100 mgkg o IEHOG
WA ANRUEE 1, 14 RIGHSES B ER/K 0.1 mL,

o9 21 RJa DA ER KO 75 %54, &K 30 min,
L 14 d.

122 JThEERI LA 70 mgkg ' [ EL Z AN
Jes v SRR N S, DIJRSBG B JIR, B E N
. H 4 5Real/h BRUZE K, JEHS Ach
TR IS 22 H o KN RUBONAERE AR o, %1,
et AR E A . R R R . &
BHGE S H: WP 90 Yemin ' # AR
5~6 mL-kg ™', AKEDHIE AR IE J7 -8 em H,0
(1 cm H,0=0.098 kPa), iC.-%E5 /5. S, M7
UL, FFREL PR RERS S min 2 54 Achlo0,
30, 90, 270 pg, FFFARRES 1 min J5HHK
RIEFHJI(RL).

1.2.3 SR IMOREVER EOS THER TL-4. 1L-5+
IL-13 & &E 44/ RT 5 G —IR OVA Z 4Lk
NJ5 48 h, FEIVES 3% L A 2 mL kg™
RIS, TBRIEERAC I, S50 FF R e 2 <5

N5 S5k, 1 mL G885 3 IRGEMESENIK
) PBS i, RXRIEANTA 0.3 mL, WHEREHET
B H, 1500 rmin”' B0 10 min, 8 EiET
AN EP B IFAEAE T =70 CUKFERAE, RG]
ELISA B @il /s bS8 I REDE M IL-4.

IL-5. TL-13 41 B . 4l eyt H 100 uL PBS
WEE, H10 pL ¥k F, Wright-Giemsa 4eff, £
D4 200 440 EOS % .

1.2.4 /NEUHHZ IL-4, 1L-5, IL-13 mRNA £ik
PRI 4 /N RORIEOR G 48 h, TEI, B
ZHZY, ‘& T DEPC AR & R K it FRAFE 1,

—70 ‘CIRAE, FRHRHUR RNA #HT RT-PCR. JiliZl4!
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RNA $2H04% Trizol Ui WJH5RE4T4#4F, IL-4, IL-5,
IL-13 RT-PCR 4/£41F: 50 C RT 1h, 94 ‘C 5 min
2l RT [N E I BEATH B Pk, 94 CAZYE
30s, 56 ‘CiE“k 30's, 72 ‘CHEMH 1 min, fEIK 40 I,
)5 68 ‘CAEAH 5 min. PCR F=#T 20 gL~ S5 /lekl
B b, 7E 100 Veem™ HUR R HLYK 30 min, 7R E
TRAMEIEGAT A FHEE, A EL, A
J5 1 H Gel-pro analyzer A1 3EAT 6% I &, IL-4,
IL-5 Fl IL-13 45t (P62 B A 433l 55 GAPDH 4% iy
2 BT LR, DASLE R IL-4, 1L-5 AN
IL-13mRNA 1A A X 55 5
1.25 /NRIMAZURESAL 4 2/ RS REDE
JEHUAE NI IBZLZR, 4% 1 22 3R RS [l s v 1 e
24 h Wik SR FREIT HE. NIJRZIAT PAS 4i(h,
HEY] ) AR BX-51 SE M E &
DP50 Zh AHH LA B 5
126 kot P #i# 4 Kolmogorov-
Smirnov % 7 & IEAE, H¥EH X +s &R,
SPSS16.0 et A4 A pr A7 Hdhs , A BRIB vt %2
Oy BRI BRLIR 7 2200, LSD Ky 566 45 2H ¥ Bdk AT
PRI LLEE, P<0.05 A% B Gk 245 Lo
2 R
2.1 I RN SESS

WEmG 2 /N B Ach 75 5 14018 BH ) 48 1 4138
H(P<0.05). HMEZHHEITFEME OVA B Ach
75 S8 v S Y (P<0.05), 5 g KA 4 <l
P L2 e e gt 5 L(P>0.05) . 45 AR WL 1.

25 -
- (AT I

2ol e
B - kil
% 15k —A- fUETE A 2
E-_\‘ 2)
g 1or
T st
=
MR 10 30 90 270
IRk Z BN jpg kg

Bl HELHER Ach 3 8% BA M & R L
GRIRALELE, DP<0.05; GEEMGALLLE, PP<0.05

Figl Treatment with Cordyceps polysaccharide decreased
the development of airway hyperreactivity in OVA-induced
mice

Compared with the normal group, "P<0.05; compared with the OVA group,
2P<0.05
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2.2 Hlig14Um HAR L
HE 8 150 AL/ RATE ERCPEE, R
RN, MR WL R B, R
SPHNUCHE R o w2/ RASIE E AT, PR
i, BN KR A MR, HOR 2R
FERMA 30005, RUEG R IR KISy
T 20 /N B R g IR MR Al R, R
BRI b FE KA D o PAS Y e /N B8 s A7
TE R HE R RIMOIR 40 B A=, HUR 22 R
FEKMN D W A8 W 2.
I A AR Al 9!1 li‘U'?"- EZ _

-

HhIEARA

HE Bt

AR [
R B

PASHe(S 0 X | m
AT S Q

B2 &ELENE OVA B 50 i 4 20 K JE (400 X)

Fig 2 Inhibition of Cordyceps polysaccharide on the lung
inflammation OV A-induced. Lung paraffin sections stained
with HE, Congo red and PAS staining(400X)

2.3 BALF # EOS i

OVA %S4 BALB/c /il BALF
EOS #{i 5 1F W 41 W 2 3 J1(P<0.05), tirr ZHE4l
N BALF ()RR b 40 fu 2 & (P<0.05),
SR WA 1.

F1 BEZEME OVAE 3% B X AE B KA X
IE 40 L 5 £ (n=8, X *5)

Tab 1 Inhibition of Cordyceps polysaccharide on inflam-
matory cell recruitment into BALF of mice induced by OVA

(n=8, Xxs)
41 SCAE RS EOS THEL
1E ) A 0
AT 111.17+13.42"
ERNCE2 1] 53.29+7.81%
HbZEKAA AL 49.54+4.95%

T HIEWXIRALE, "P<0.05; SWEALLLE, YP<0.05
Note: Compared with the normal group, "P<0.05; compared with the OVA
group, ?P<0.05

24 TL-4. IL-5. IL-13 /K P 5E &5 5

OVA % 3 )i il BALF 1 IL-4. IL-5. IL-13
IKOVAE T 41 5 25 B N (P<0.05),  HU 2 B 21 Fi it
FEKIAL IL-4. IL-5. IL-13 BWEmG 20 B mb, 2=
AT G L(P<0.05). 45 WLE 2.
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F2 HEZENH OVASE R o % R L AEERB T X
JE HF IL-4, IL-5 foIL-13 (n=8, X*5S)

Tab 2 Treatment with Cordyceps polysaccharide decreased
the IL-4, IL-5, IL-13 levels in BALF of mice induced by
OVA(n=8, X=*58)

S HEDE I /pg mL!

41 51
IL-4 IL-5 IL-13
ERATRZAL 16.85+2.78 17.58+2.65 24.4042.72
I Wi 4 58.93+4.54" 52.94+9.18" 156.66+5.78"
WELEHE 35.44+3.317 37.31+4.38% 58.1545.98%
HIEKARAL  31.64+2.547 34.14%5.51% 50.47+6.96°

I GxEAtE, P<0.05; HEEGALLLEE, PP<0.05
Note: Compared with the normal group, YP<0.05; compared with the OVA
group, 2P<0.05

2.4 FHHZLIL-4, IL-5, IL-13 mRNA fKIA
B 4 /N U440 IL-4, IL-5, IL-13 mRNA
KIS IEH A IG5, M 2P 1L-4, IL-5, IL-13
mRNA (1)K B iy 2H FEAIG(P<0.05), (HA i T-1F
WA . HITEKIAA IL-4, IL-5, IL-13 mRNA
(1) 2% 32 A5 1 i 24 9k 55 (P<0.05), {HLAE 1 3 o} R 44
Haar. g5 3.
1E A A

WEmGEH MR REA IR

3 EEZAEME AL E L4, IL-5, IL-13
mRNA # KA

Fig 3 Inhibition of Cordyceps polysaccharide on OVA-induced
IL-4, IL-5, IL-13 mRNA expressions in the lung tissues

3 itig

SCUE R S IR W 22 K0 . IEEREE
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HETE. tFH ARG S E L) 1.5 UL E, 2
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WPIRE G o AT, B TR A2 16T W Wi o A7 2%
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e S NAE Y o ABA IR G FBE e st 3= ] A
2RI SR8 L AN 9177 /e T N U AR
DAFF RAN R OIS 7 350 (R 40 g R AR 25904155
AAIEE X

ZWERE T FREN, WREH, ZMwE
(Clavicipitaceue), H%%J&(Cordyceps)!''!, & i &
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Th2 Dt 37 I 1) 2 s LA o 21 S a4 U,
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I AR R X RS, R AT EL
EOS [l Bpil ™81, TL-13 7EEmG < I 4Rk R R
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