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Abstract

This study investigated the effects of mycelium and culture supematant of Cordyceps ochraceostromat(Co) on air
way hyper-responsiveness, pulmonary immune cell infiltration, and Th2 cytokine expression in animal models of
atopy and asthma. After ConA(+/-) activation of mouse primary spleen cells, decreased IL-4 and IL-13 cytokine
production were seen in the presence of Co mycelium extracts and culture supematant. The asthma model involved
mice sensitized to ovalbumin by i.p. injection treatment; Co mycelium extract was also injected. The atopy model
was the dinitrofenylbenzene-treated mouse ear. Ear thicken ing induced by DNFB was decreased by Co mycelium
extract, and the extract also inhibited lung cell infiltration in ovalbumin-induced asthmatic mice. The results thus
indicated that the Co mycelial extract reduced the undesirable immune responses seen in asthma and atopy.
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SHH, Cordyceps%9] % 3txw ABHOE 3=, T,
JE F& ZEs A SHol dZFEE ARE-E o
=], F2 AJF S Z = polysaccharide’} €& A )0
(1), glucose metabolism (2), &H@), FAiHsH5), SFH2HE
-3 F(hypocholesterolemic) (6) 5°] Y= HOZE I
A ATH13-17). £3] CordycepsZ-S WA Fej2 ZA)3}
= Ao B2, tyrosinase®] A EI= FF 271A o]
(skin care)52] AFoZ N FhsAdo] JdTHIS).
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Cordyceps ochraceostromat 22| & H{2F

E Al ARS-E 15 1201 (Cordyceps ochraceostromat)
2 THFRATY IR BE FR dFE v
2 7192, PDA (potato dextrose 24g, agar 15g¢, DW 1L)
Hj Z]of| A 25°C, 1493 X vl Fate] E2fstdh. A3l
AHE-E A|B= Cordyceps ochraceostromat2] B ¥} o] &
TTE XS & SHTE F23 F2ES AMSiSth

Cell viability &8

Cordyceps ochraceostromat®l| 2|3+ A|Z =4 2 A=E
© CCK-8 kit (DOJINDO, Kumamoto, Japan)S AF&-340]
2333tk 10% FBSS %713 RPMI 1640 ] Ao Raw
264.7 AZFZ 96 wellol] 5X10°/well 2 spreading 3= Cordyceps
ochraceostromat TAYFZET} vl FH-E 50 p/mLe] =
2 A8tttk 1L ¥ 37°C, 5% CO, vjF7]oA 24X 7F
S v et om, A28 RPMI 1640 Bl =] 100 pl/well 2}
CCK-8 (10 u)= F7Fete] miF7]olA 1A12F vEgAIZ] &,
A= formazanS 450 nmol| A =43 TH19).

HIZMZ HiQF & cytokine &Y &

Balb/C (male, 6 weeks, DacHan Biolink, Eumsung) P}-$-2~
o] HIFAEE F|ste] ©|E primary culture SFAA] 1.4,
IL-13 cytokine®] & =433t} Spleen primary cell
culture= WA, h-§-229] B35S A7) &to] H] % (spleen) S
AF g %, clean bench WellA ¥IAS &gt A 55

37 A168 A23 (2009)

AAT B, AETRBOE H3+ F 33] AlHtAH
Concanavalin A(Con A)E 3 ug/mL =2 A3t cell S
48417t B FslHA AELE SASIA Y. 1§ Cordyceps
ochraceostromat F=55 50 yL/mLe] =2 &3 T,
2417 Bl 9F & 1149} 1L-139] S ELISA (R&D ELISA
system) kitE A&t FA3ATHL9).

T-bet promoter &4 =X

T-bet promoter®] EA3& Golr7] 93t =}
promoter F-#-0] A= o] SHHEHA F-X] == stable cell
lineS AFE-3FTH19). Promoter F-3--2- luciferase activity
£ 39 & 4= 9)= pGL2 (Promega) vectort]ol] G418 registrant
geneS A3 stable cell lineE THE-319.M, cloning site
£ ©]-8-3}] human T-bet promoter2] -1836 ~ +192 F-&-S
cloning&}$1t}. Raw 264.7 A| X9 transfection$+ ¥, G418
S 0|83} serial dilution - single cellTt YFER} == single
colonyE AH3} 11, stable cell lineS 2 SHY3}A|Z Th
Promoter2] activator= LPS(Sigma Chemical., MO)E *]&]
o, o]o] 7] oJ¥ol| wel Cordyceps ochraceostromat
o ]38} luciferase EAJo] Z7ls=XS g3l

oies SEXDES 0|38 Eol=En] gedd

v ofE3] Hdle nhp-2o] Flof] AN fEEA
¢1 DNFB (dinitrofluorobenzene, Sigma Chemical, MO)E *]
glsle] WHUk-3-S F=3F U3 Cordyceps ochraceostromat
AL F255 At A9 745 54313tk S DNFB
(0.5%, acetone : olive oil = 4:1) 25 LS w}-$-2= E7}9
FAFSE & 59 3 DNFB (0.2%, acetone : olive oil = 4:1)
4ILE TR 39E A9 el Re] 22t 7170 wet
63 =¥ 3}HTE =X F7l Cordyceps ochraceostromat I
A} FEE 20 LT 43 SEHHOR, ofF A T 37
¥} 37 hematoxiline-eosin (HE) A4S A A 813 TH?20).
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2] B4 A¥-& Cordyceps ochraceostromat 52
7 wjgFdS o]&ate] AAEATE A TE Ed
C57BL/6 (4 weeks, male) P}H-229]] ovalbumin (100 pg)
2210l A B FAF T, 1%9] ovalbuming E8719 57
Aglste] 7]|AA Yol 4 g5 =T o] g
2] Cordyceps ochraceostromat TAV+Z53} vl -8 3}
] 500 ¥ ATF s, o] rh-2 SukE M3 st
& hematoxiline-eosin (HE)&341-S- A A8}t Fedv|H
< olgste 2 W AEE B stHoH, ¥ U IL4
o] &S ELISA WS o83t =4 shideD.
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A0 R 1 Fej7t v, MY g7 UEhve
A EgE $o] JITH18). dHFE ghiox= o]F ©]&-3t]
A e W9 EEs Fed ol AR e, A 7%
d ARRE FES W 9o ojn] FPH oz E It
WA S SlHTE B AF M= Cordyceps ochraceostromat
o] FAMA| 9} v FelE o] 83t AT FAE LS dot
BRuz s

Cordyceps ochraceostromat®] TAH 2} v F & o]-8-3}
o AEZ Y 54 F52 Raw 2647 AIEFE o] 83} <l
st Ay}, FAjg ol Hlsl] dAM] FEET s YdS A
g ol ME=AS YEPR A %o, dAHK] FE5E
= A3 A5 40%, WY FEE5 AT A5 °oF 20%
o] A& o] Tk Z o7 YesthFg 1). AE=4
< okt FHE et ol MRS FRd tetHE
A ZolAtk. Cordyceps sphecocephala®] 3+ Z Q]
PPP (polysaccharide-peptide complexs)= STAH|E Lol A]
DNA fragmentations =31 A ZAPE-S JO 7= Ao
2 Caspase-39} Bcl-2, Bax 5ol 9828 = 9H4, human
hepatocarcinoma (HepG2)2} neuroblastoma (SK-N-SH) A 3
e MEFAS YA &= 302 A Utk14).
ol A|E 7o AJolol| WE Ao g ATE =), Cordyceps
ochraceostromat 2=} 8] ¥ 2] 74-$- mouse macrophage
Ao ME AZEAS UERA &gk, Asddo] &
7HEE Ao R Hol MEE 7= Edo| e AL
Z AR " 53] e g2 ArageM s5skey
A 9] 3191 polysaccharide= AIXEE 43117 =
AoZ dHA AUTH22).
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Fig. 1. Comparison of cell viability in Raw 264.7 cells by mycelial
extracts and culture supernatants of Cordyceps ochraceostromat
(NT; no treatment, MC; mycelial extract of Cordyceps ochraceostromat,
CC; culture supernatant of Cordyceps ochraceostromat).
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A< E T helper cell> 40| A A 27}4] subset2
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wet 27 g dg8s fEske 202 YEth Thi
Aaze] wdo] oW 34 A F(inflammatory bowel
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intensity’S 5740 24 B|WSITE Cordyceps ochraceostromat
of 23} T-bet promoterd] A4S Hlws] X T-bet
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Fig. 2. Comparison of mycelial extracts and culture supernatants
of Cordyceps ochraceostromat by T-bet promoter activity in a Raw
264.7/T-bet stable cell line (NT; no treatment, MC; mycelial extract
of Cordyceps ochraceostromat, CC; culture supernatant of Cordyceps
ochraceostromar).
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3}, IL-4+< activatorQ] ConAE *]2]5}A] 23S wljol] TAL
A FE2E2 WSR-S A A thi Fise PES
UERH A ConAE A E]stAl =™ IL-49] &&o] =7
7Pk Ae & 4 A=, old vkl dAH] FEET
kS 228t 80% o sk As & T UATHFg.
3A). IL-13 B3 B3k 23S BAF3=H], ConAE A
SHA] 2 A A FEEY iSdS HEE BT
IL-139] do] ZAases 43S Yehlislen, ConAs
A3 S IA F718HE IL-139] 90% o TAdhe
Ao 2 YEFITHFig. 3B). 94 T-bet promoter g4 &3}
Hlwal] = o, ARkE dart =% = A=), prompter 43
A3l 75 Thl ¥ ASHGE A= A= e
%o, IL-4/13 Aol E71R19] 73-9- Th2 #& Al el
A0 2 Ko} Cordyceps ochraceostromat®] TAH FE5&E34
HjFelo] HRkA o2 HALS S AT 750l Ue
oz AR o]e} FEE AL B B2 A7 I8
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Fig. 3. Profile of decreased expression of IL-4 (A) and IL-13 (B)
in mycelial extracts and culture supernatants of Cordyceps
ochraceostromat in mouse spleen cells (NT; no treatment, MC;
mycelial extract of Cordyceps ochraceostromat, CC; culture
supernatant of Cordyceps ochraceostromat).
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Fig. 4. Analysis of anti-atopic activity.
(A) Schedule for a DNFB-induced model. (B) Effects of mycelial extract of Cordyceps ochraceostromat on histological features of the atopic-induced ear. Hematoxyline-eosin
stained section from ears in the control (NT), astopic-induced (DNFB), mycelial extract of Cordyceps ochraceostromat (MC) or montelukast (Mt) groups was shown. (C) Measurement
of ear thickness levels of the atopic model.
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Fig. 5. Effects of mycelial extract of Cordyceps ochraceostromat using an anti-asthmatic mouse model.

(A) Schedule for an asthmatic-induced model. (B) Effects of mycelial extract of Cordyceps ochraceostromat on histological features of the asthmatic-induced lung. Hematoxyline-eosin
stained section of ear from ears in the control (a), asthma induced (b), mycelial extract of Cordyceps ochraceostromat (c) or montelukast (d) groups was shown. (C) Measurement
of the IL-4 exoression in serum by an asthma mouse model.
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