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Health daily supplement- The immunodulatory effect of Antrodia
Camphorata in celluar immunity of Der-p sensitized mice

Shung-Te Kao
China Medical University

ABSTRACT

Four different protocols were designed to evaluate the prophylactic and treatment effect

of Antrodia Camphorata in Der p- sensitized BALB/c mice.

Group I: Der p- sensitized, No challenged.

Group TI: Der p- sensitized and challenged.

Group IM: Antrodia Camphorata extracts (1g/kg) were administered to sensitized mice 24hr
before Allergen Challenge (AC) .

Group IV: Antrodia Camphorata extracts (1g/kg) were administered to sensitized mice 24hr
after(AC).

Result showed when Antrodia Camphorata was administered to the sensitized mice 24hr
befor AC (Group 1) , it suppressed airway inflammation by decreasing the number of
eosinophil infiltration in the BALF,inhibited RANTES at 6hr,24hr in lung tissue, but it didn’t
effect the IFN-y ~ IL-10 and MIP-2 at 24hr after AC in the BALF. When Antrodia
Camphorata was administered to the sensitized mice 24hr after AC (Group IV), it decreased
the number of total inflammatory cells and eosinophil infiltration at 72hr after AC in the
BALF and inhibited RANTES and eotaxin at 48 hr in lung tissue.

In conclution, we suggest Antrodia Camphorata has the immunodulatory effect of
reducing bronchial inflammation and inhibiting chemokine in the allergen- sensitized mice.

Keywords: Antrodia Camphorata. Airway inflammation. Chemokine. Cytokine. Bronchial
asthma. Immunodulation.
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AR SHMOEALCLHAMNA  AREFARAELBE T FHRE
AP uaBFBERRAAMR-2) BARMIwABRRALEARAFE  LBMEABZIHAR
FAROMAEEDR] - SRANEASHE  BRZEE BEBMMHERLES £ F
RBEMSIRABEATR - UAR BRFTLBARE  BEMEARLIATR
B R R A SRS RIEME 20 FE(RE 63 £% 83 F)
LIAHELERBAEITERWHALEMD-S] GRETELHA S CARAALGERM - R
BREREEL  ABEERLATTANNSE Bee BEANTHSARFE
MEGFZTEAR > R HTREFIRIATHHERBERBAREREGFRE
FME69] - HERFSIMAEBHTELE BT EAAA LMW T @M tap[Th]
Thl/Th? w2 iz %) mdEs "AERE ZHFRAREIRHHERARSGB
BPARBR PREFBHTURRARRLERFREBE RBM ~ LB E R F
RiEFE A 0 PEE A X b AR M Ao 2 B8 A i 9k B 4 (draining lymph node) ¥ Th2 #m
e 2 #4E[10-15] -

HeappiE 2 BERE R B EH 2 Th2 g 9835 [16] » Th2 Aok
mB s E P IL-4 fEdpd) Thl z & » s #]3 B 4o & £ 1gGl ~ IgE %] 1gG2a » 8
& Thl 2 Th2 2 M@ FEHELABUREOEE  CHETARKE P HOKZZH
AR E L o Bk L4 2 T4 Th tmfip b LiEAEE R EASR
gt REER LB P RAAEY RE £ A7) e Kt £ R AEF (18]
RS BN & mie VCAM-1 g9 & 3[19] - FIoF » Mt RATEBABHREF IL-4 TH
ik eyt Bt @ ikiB %5 [21] - 488 &) Thl s IFN-y~ IL-10 #} Th2 e B
BEBRAEEN  BRFREBERAN - HE4 R IgE 4 AJ16, 21-22] -

e IL-10 % &% fm BB 2 383 H & » ABA6) Thl #1 Th2 tefie ¥ T 45 IL-10- 2%
BRPAHERHRA AR FHEL @B TREZECRELYRKR-IL-10 T H Thl tufp £ 4
AR ATH R o F 4o IL-1 ~ IL-6~ TNF-ar~ IFN-y R IL-2 - st4} » BB A 4 il
mp gtk AR E P H B SR B A R F 4w [16-19] 5 IL-10 =T R4z Th2 #a e
EABBBEAMG@EHE wIL-4-IL-5 R - FHREME I L - IL-10 fE3 Ao
T-tmBb B4R ey &1 20 - 28 BoE Bk & IR E H IgE 94 R [(23-25] -

$b#h » #£ cytokine ~ chemokine $1 4 X tmfa 2 Mgy e EHE ¥ » AFATh2 dafiefe T
i 4% TL-4-1L-5IL-6~IL-9~IL-10~1L-13 #}» 3 & A % 8EH macrophage-derived
chemokine (MDC)[26] : MDC T 4t €42 i i@ &5 £ [27] e M Th2 fmfe & 3R CD30 -
CCR4 » CCRS8 ~ & CRTH2 - i #k chemokine receptor Fo Th2 #m 84t it R ENITH A
# (recruitment & homing)# Ri[28) KM & FE  HEH EM £ E KRB G Thl £ Th2 %
BHEFELREZMER > Thl R Th2 efe X hiaR 2 T #aitite iR ATRRE NILR 21
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FARBARBEF L ENETHRALRY - ThUTh2 X 2R WH — 2
contact-dependent factors (CDF)$i 45 X tmf sk £ 1516 L Bt - CDF R E£ 1 A
(1)TCR ligation [29](2) OX40L-OX40 & B7-CD28 48 & & /& A ¥4 #415 £[30-31]>OX40
HE 8% L4 A3 MRITEAR CD4 T sl oid L4 Uik A Bz hY
[30] - ## B7-CD28 MM EF AR A S B E R EXRE Tl ¥ IL-4 S EK
BT »F[B1] ¥ L4 Fr AR bt — 2 IL4RAEHLFEMME-T
et R TR ZARAUNRAEL < H—F & FF b Romig (dendritic
cell) & & & IL-12 ~ IL-18 & IFN (IFN-a » IFN-Y)A Rt Th tm e 385 & K & &5
8] ThO € #F & AL Thl smfi » £ H & IL-12[32-35] -

EHRMEBALMERARITAAA SRS LHLENRNEE SLE
HEELREM ALNHARZIDREN  ARBRREARAFRMAER > £
WHRMER LABRZBARAS - BEH REAARE SRS FHEELE
AHAHSE RN S EAATHRA  GFRARAATSEF X  BASREZH4H -
MAEBN A~ S S22 BUBENAE  AMAREZ R BHEAZRARME LR
3 FMEARZAAMA R REY ARRZ AR WG ASEERHAL
AANE L BEEBE LS MM HESRENEETRYRMADE A FRE
B AL HY R LA R S -

AAMEY > FHFHAH R T REE X R M H 48 2 chemokine. cytokine. 2
BE

MR Ik
(—) BN HOLME
L5 8H

GRS IEERMEMAEAR T R T FHL A4 REEBER (filrate
of fermerted mycelia of Antrodia camphorata, FFMA) & ¥ 54k & -

2Bz mE AN

Lyophilized house-dust mite (Dermatophagoides pteronyssinus [Der p]) will be
purchased from Allergon (Engelholm, Sweden). The crude mite preparation will be
extracted with ether.  After dialysis with deionized water, the mite extract will be
lyophilized and stored at -20°C before use. Concanavalin A (ConA) and chemical
reagents will be purchased from Sigma (St Louis, Mo). Antibodies for ELISA, Ig
isotyping and in situ hybridization will be purchased from Binding Site, PharMingen
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and Transduction (San Diego, CA).

(=) iz BT Ry

1.Epdni X223

BALB/c mice (6-8 weeks old) purchased from the National Laboratory Animal
Breeding and Research Center. The mice will be housed in microisolator cages and
provided with sterile food and water ad [libitum. Groups of mice will be
subcutaneously injected at the base of the tail with 50 ul of an emulsion containing 50
pg of Der p in adjuvant. Fourteen days later, the mice will be lightly anesthetized
with an intraperitoneal injection of 60 mg/Kg of sodium pentobarbital (MTC
Pharmaceuticals Cambridge, Ontario), and receive intratracheal (it) instillation with
50 ul of Der p (1 mg/ml in PBS) as altergen challenge (AC). The animals will be
held in an upright position for 1 min to resume normal breathing.

2K a

A RBET I B REERIRT AR -

(1) B—M&:
1. Naive #48: ki 444
2. 444w BAeSEE(gky) 0 24 IR AR -
BERE)BOTRARTH Xt -

(2) M58 Ry ma:

[ 3afksn: BRHEE - AHH

D488 RIS - HE HBEeL2aBX

MisHm I BISIREL ~ AT 24 A F 4 i (1gke)
Ve I ERGEREY ~ 0B 24 R 44 (1g/ke)

BRI N B& AL 24 JNBE S T2 NERRAE o HRIAT LT SRR P A R fm e L fm R L
284t .

(Z) mfip i E 2B £ &R0

ELISA will determine cytokines concentrations. Briefly, 96-well plates
(Nunc-Immuno Plate, Roskide, Denmark) will be coated with 1 pg/ml anti-mouse
cytokine (IL-2, IL-4, IL-5, IL-10, IL-12, IFN-y, PharMingen, San Diego, CA) in
coating buffer (0.04 M carbonated buffer, pH 9.6). After overnight incubation at



4°C, the plates will be incubated in blocking buffer (1% bovine serum albumin [BSA];
plus 0.05% Tween-20) in PBS for 2 hr at 37°C and wash (PBS with 0.05% Tween-20).
Recombinant cytokines will be used as a standard. Standard as well as senal
dilutions of culture supematants will be added to plate. Plates will be incubated at
37°C for 2 hr and washed.

Biotinylated anti-mouse cytokines will be added and incubated for 1 hr at room
temperature (RT). The plates will be washed, and poly horseradish peroxidase
labeled streptavidin (10,000-fold dilution) will be added and incubated for 1 hr at RT.
Plates will be washed again and TMB solution (0.1 mg/ml TMB plus 0.006% H202
in 1 M NaAc, pH 5.5) was added. The plated will be read at 450 nm.

(wm) #%3t a4

Heb ¥ iE A Mean + SD &7 0 #8844 805% 48 B LA student t test 154
BE KR &

BX

1. #4544 Naive R 24 /N 05%% 0 HML PR ZF Rtafb e B (B —) &
PLUGHERS AR ABRGR ) 28R EBFLE -

2. BN RIHIEEAGEAT 24 AR 0 UL 24 0B R T2 AR R A
Mg BT A RIS Rl  PEBEELE (B=-B=) - 8414 24
JE 0 4B S AR RE R BB Y SRR T E R 4e B (p<0.05)# B (R =) 0 AUt
72 NBE 0 iR S A BATR AR RARE P RR P oF P M & R R (p<0.05) R EF 4L G
3 (p<0.05)# B (£ =)

3. AR R B EEE o U AT 24 O RRARR 0 AUERE 24 L BRI AR SRR
2z IFN-y ~ IL-10 ~ MIP-2 » = % Rk Z A SR 421 -

4. RSl BRI HEUEMOEN 24 1 EEA - BEE 624 TSI Al T
2z RANTES + {2 #} eotaxin & % % (8 )

5. SN B SR ERSOUHE 1R 24 (B 0 ANBERIE T2 0 R AR S A BRFE IR R
Me itk X et (B E)EABEERE P ALKV REFFLLMLE
3 (p<0.05) B (& m) -

6. it fr BB B EUHAEL 24 R ARA 0 £ 48 BT Hp Bl AT a8k P 2 RANTES
A eotaxin ¢ ([ 55
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WX NRBNRAFHE  BFRARHEARWAR R BoR AR R 24 O EE
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4 B o bm (24 /) B ) A E AP At B 4 3R(72 N Z BB RERY - ARl ES
G AcESE 24 O1BF 0 AR eHb BRI R Z PNy IL-10 ~ MIP-2 #p k& BA R,
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b & 0 SR AT 24 /N BEAR A A HE A 5T 4 I A% 4 4K RANTES » w14 24 B
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& —:Naive - S8R+ #(1g/ke)24 /[ ok » MR AR T/ % #m b2 8 4b(x10%ml)

TR AR . . :
a5 Total cell counts Macrophage  Lymphocyte Neutrophil Eosinophil

Naive £ 15.0+£2.3 18.9+6.9 1+0.4 0.1£0.2 00
AR5 32.0+14.1 20.5 10.9 0.6 0

AR T SO AT 24 1B AR B (1g/ke) MR R 24 D BEB-A BUMHE T SRR
5 % ta B2 42 46(x10%/ml)

.- Total cell counts Macrophages ~ Lymphocytes  Neutrophils  Eosinophils
g 30.0£11.3 27.6£9.8 2.2+1.2 1.2+0.3 0£0
3Lt 49.0+7.1 16.5£0.4 19.8£9.4 7.8+0.4 2.7+0.7
PR 1 39.0+£9.9 9.9+1.0* 6.9x0.7 16.8+10.1 3.3x1.9

ki | st © p<0. 05

B DB EL BB SO AT 24 bR EA AN B (1gke) BUBE T2 e & f ) ROATIE P AR

2% % e i 2 #E(x10%/mi)
QZ\ Total cell counts  Macrophages  Lymphocytes  Neutrophils  Eosinophils
e 26.0£5.7 27.9£7.9 2.6+1.2 0.120.1 0£0
pagictit] 61.0£1.4 21.3+7.0 25.0+11.5 9.2+3.8 1.8+1.0
I 1 41.3x12.1 14.7+8.6 24.0+2.2 2.6£2.0" 0.3£0.17

kg | SRR amthex ¢ p<0. 05

£vo BTGNS 24 IR A S AR B (1g/ke) SRR T2 RS A BUMHE T SRR

¥ to B 2 94 4E(x10*/ml)

S | o
@ Total cell counts Macrophages  Lymphocytes  Neutrophils Eosinophils
ESE e 26.0+£5.7 27.9+7.9 2.6+1.2 0.1£0.1 0+0
e 61.0£1.4 21.3+£7.0 25.0£115 9.2+3.8 1.8%1.0
HEAR 42.0+6.0* 24.1£3.8 16+4.8 1.8+2.3" 0.4+0.3"

kb sn |1 S8 mbdr 1 p<0. 05



