=
H
H'
Juu X
St~
g
}.\;
j&
‘;;;g
}.\;
&
B
}.\;
=
B
3
=

Institute of Microbiology and Biochemistry
College of Life Science

National Taiwan University

Master Thesis

N 2 3 d5 0k 2B oy BR 3 R AR A R R
B A, P RN 097 4
Effects of bitter gourd and 9c, 11t, 13t-conjugated

linolenic acids on airway inflammation and immune

responses in murine allergic asthma model

22 2
Hsueh-Yun Lu

FERI C MER L
Advisor: Bi-Fong Lin, Ph. D.

FERBE AT AFEAR
July, 2010



RS

TA T RAE H L F N E e bE ) L LR B 3 & R R ik ER (9c,
11t, 13t-conjugated linolenic acid, CLN) &M &4y » 12 H#A S AHIHE > S AH
B RAS R o AFFRE A da 3% B AR ST IE 2 W 9% ¥ KB TR (BGP-Hex) ~ ZER T
Bs (BGP-EA) ~ B #5 (BGP-EtOH) ¥ 7k 3 # (BGP-H,0) #= CLN * ¥ E "% 4= fits #&
RAW264.7 ~ /s A T4a BLAREL4 ~ /N B K dm B i ik bm B 8 094 A - 8 R
BGP-EA  BGP-Hex#vBGP-EtOH At #8 % #) 4 IKRAW264.7 8 TNFa & IL-6 % i * 4
B8 % 04 Hp ) A AR BLRE #m B TL-649 2 i ° CLNAE M ik An X R 4m B TNF o & IL-6 8 4
ko ALRERRE R Y ) B AR AR 4a B IFNy 2104 - 288 SN B Bn B0 2] 5 N 3L
PICLNE A JU X 6978 ) BOAE R 98 Rk o AP RBLHIRD L ENAT 40
CLN# s Bt Xy R R B § 95 RE Y% 4% BALB/c s R8# KB A 9p &
& (ovalbumin, OVA ) Amfef] & A4t 42 > [2E FE e B BAF B B G758 « =
REHZAE AN R S HEM > 4R BOVA-oildE# 4 ~ #F 8 5%0 ¥ KR
#HIOVA-BGP4L ~ 5 X E 835 mgh#E.K 52 Jif it BROVA-CLN 4L ~ A R & #2835 mg
3t 9% 25 Jik il BE  (conjugated linoleic acid, CLA) #OVA-CLA % ~ fu Bl BZ 32 4 4
prednisolone ¥ BBOVA-Pred4e > 5 A — 4.5 K EH 09PBS-oil 4 £ 2 H1 B »A5%
HILZOVAL T EHU R RE R > FEBHMFREE X » MPBS-oilé 4 T
FACPBS ° N RAE A 13X 44 ° Amethacholine (Mch)#] gk F 2R 8 > 8] & »f R & 38
J_J& (airway hyperresponsiveness, AHR)BF 9= F R [ 7] o s RAR R 16 R B4R > e
T~ BRI i~ o B AR R B fa R ~ BRI AL R AT b RS ML dh FRRNA 49
HIER R B o B RET > OVA-BGPALFLOVA-CLN4L £ Mch & % & F »f- R i AL 77 1%
¥ Penh h #8 F K520V A-oildZ #]4 > OVA-CLA%f X525 mg/mL Mch#h| g T 4.7
FBAK > &L F N~ CLNAeCLA ST ik 4% @ 0H v © SLOVA-oildE #l a4 9%
OVA-BGP#LER & YV I FUE Wik P ey 48 tm e ~ B4R 4xth &) 3R R PE P 1 G 3R
BB B ~ K Th24m i it FIL-4 ~ IL-5 ~ IL-13 82425 X /~'H IL-6 ~ PGE,freotaxin
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&% I ALER 49 COX-2 mRNA & JUAL 58 3 54K FL#E 3% 0 =148 i 40 8% F 99 PPARa
AR ERE > BrLFRIPHERRIEHETh2 7% RJE © 3 H > OVA-BGP4L#y %
il #m 1 A ConA R 2. F » IFN-y 2 s B 88 % 5 A0V A-oil4 » A4 ZMOVARIK T
B REfk 4a R IL-13 5 ik 2 FA B 8K 0 7 48 1gE A s E WA F K 0 FAT L3 N H A

B 48 %92 @) Th1 R& © OVA-CLN 48 B 5% 88 5 FEAK BT 28 0P b iR P PE R 4o e G fn 3R
0¥ B elL-54F > B A BPPARY mRNA#) R 3 & > BATCLNMIHE REM -
T OVA-CLA %1 78 3% [ KM% i 40 i 72 ConA | it 2 FIL-13 89 ik o Rl 4L 4R IL-12 42
PPARac mRNA & 3 & 8 F 85 » B AL 1T 88 F 1K 09 b 75 4R IgE A A2 B8~ CLA
AR 2R Th1agER « Bt dF 3500 R A £ BRI

FINEL I 4] B A6 %9 BB AT RAE R 0 BT & A 89 CLN A 2A FE K 2R
M RERERBEZE > LB INAER V@B R IgE e & & 0 JER BhAN AR B AL R
RE o {13 -
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Abstract

Studies show bitter gourd (Momordica charantia) exerts hypoglycemic effect and
9c, 11t, 13t-conjugated linolenic acid (CLN) from its ethyl acetate extract is the
bioactive compounds. Only few reports on immunomodulatory effect of bitter guard
have been published. First, the effect of hexane extract (BGP-Hex), ethyl acetate extract
(BGP-EA), ethanol extract (BGP-EtOH), water extract (BGP-H,O) and CLN on
cytokines secretion by RAW264.7 cell, EL4 cell and primary peritoneal cells or
splenocytes from BALB/c mice was investigated. The results showed that BGP-EA,
BGP-Hex and BGP-EtOH significantly inhibited TNFa and interleukin (IL)-6 secretion
in LPS-stimulated RAW264.7. Furthermore, BGP-EA and BGP-EtOH significantly
reduced IL-6 secretion and CLN could decrease the TNFa and IL-6 production in
LPS-stimulated primary peritoneal cells. Treatment with CLN inhibited IFNy and IL-4
secretion in ConA-stimulated splenocytes. Therefore, bitter gourd and CLN may have
an anti-inflammatory and immunoregulatory effect. Subsequently, we investigated
effect of bitter gourd and 9c, 11t, 13t-CLN may on airway inflammation and immune
response using a murine model of allergic asthma. Eight-week-old BALB/c mice
sensitized intraperitoneally and challenged with ovalbumin (OVA) were fed a diet
either supplemented with 5 % (wt/diet) bitter gourd powder (OVA-BGP group), or
tube-feeding 35 mg/day CLN (OVA-CLN group), 35 mg/day 9c, 1lt-conjugated
linoleic acid (CLA) (OVA-CLA group), or oil as control (OVA-oil group) for 16 days.
The OVA-sensitized mice treated with prednisolone were the positive control
(OVA-Pred group). Mice without sensitization were the negative control (PBS-oil
group). The hyperresponsiveness (AHR) challenged by methacholine (Mch), airway
inflammation, serum antibody levels, cytokine secretions from splenocytes and lung
mRNA expression were measured. BGP, CLN and CLA supplementation significantly
suppressed the AHR, suggesting the alleviative effects on allergy asthma. Compared to
the OV A-oil group, the OVA-BGP group had significantly lower total cells, eosinophil
and neutrophil infiltration and Th2 cytokines IL-4, IL-5 and IL-13, and inflammatory
mediators IL-6, PGE, and eotaxin in bronchoalveolar lavage fluid (BALF), and
pulmonary COX-2 mRNA expression, suggesting anti-inflammatory effect of BGP. The
OVA-BGP group also had lower OVA-specific IL-13 secretion and IFN-y secretion
from OV A- or ConA-stimulated splenocytes, and lower serum total immunoglobulin (Ig)
E level, suggesting immunomodulatory effect of BGP. The OVA-CLN group showed
significantly lower eosinophil infiltration and IL-5 in BALF, restored PPARY mRNA
expression that was down-regulated by sensitization, suggesting anti-inflammatory
effect of CLN. The CLA group had significantly lower IL-13 secretion from Con-A
stimulated splenocytes, higher pulmonary IL-12 and PPARa mRNA expression, lower

I



total IgE level in serum, suggesting the immunoregulatory effect of CLA toward Thl
responses. In conclusion, Bitter gourd possessed both anti-inflammatory and
immunoregulatory effects, while CLN exerted mainly reduced airway inflammation in a
murine model of allergic asthma. Our study suggests that bitter guard suppressing
allergic immune responses including serum IgE level may be beneficial for alleviation

of allergic responses and worthy of dietary promotion.

Keywords: asthma, bitter gourd, conjugated linolenic acid, IgE, airway inflammation,
conjugated linoleic acid
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(=) AN EER

WFEREREEBHAMEROF AR KPR MMEK X - B
MR X~ A — MR A BRUER XA SRR BEEE C AFRK
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FMEF -

B % B National Heart, Lung and Blood Institute (NHLBI) #1997 489 & » &
A — AT RERME R ER > EEARLE  RAFBEAM S - 2o MHEZE
PR GASER FeR R £ GALR R - B EBEUR A H AR o BRAR B
* B ik A °F & £ M E (airflow obstruction) » 38 % & B B R &6 K1 BEE
¥ AR B R BT G A R 88 B AR R JE (airway hyperreactivity) &) 3,0 A A K
#A 3% Ay, 69 1% M % 38 2% ¥ R & (chronic airway inflammation) » 32 2 ¥ F 488 % #4 4m
Hes 52 4 Bl 3 s 40 T B9 0 635 B K % i (mast cell) ~ & 4P 4x 14 & 2 3K (eosinophil) ~ T
% iy ~ B "% %@ s (macrophage)$2 b & 4m it (epithelial cell) % (Nadel and Busse, 1998) °
M RERALRMEERT » REABERRB - A H T AT KR T

% [ ¥ F AR > A A F & 3838 B R JE (airway hyperresponsiveness, AHR) °

I v+ - RGE AU R g A R & B 8 B AT & B8 % 3% hu(Beasley et al., 2000) &
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PR B EE20E30FM 0 RELF VER B BITRE S HBE N mAEE

pichs

LB L E A 0 19738 22003 R 0 R 69 BAT R34 1.3% A 2]19.0%

(Huang et al., 2005) °

B AT # BB R R B R 0 K R B R RS T XAE RIRE A
IR B 0 R ~ P23 R AT & LB ] LA R HE B H K (glucocorticoid) © E & &
&4 R JE K 89 4% 82 (barnes et al., 1997:holgate and Broide, 2003) » st4h » 75 A 4 A
BHRDUBE AT B a3 0 ROTERA D RSB AE Uk RE A A 0 Bk
FR BB AR ZHA 0 M E AT RIRBI IR AL R LR L&A ey

4 > Ba R B ¥ 18 A oY $8 B BF 0 AR % %] A prednisolone (Vuillermin et al., 2007) °

(=) Bk 7w 5 A HH

WU Rom B — A B R R RIE 0 E B R B IgEATEN 0 ok RIE 0 R A
B ot 8 4% B MEIgEdU R k48 1gBURY ¥ 8248 u(Sunyer et al., 1995) < BHUR JE T 4
# T 8738 B0 R JE (early allergic response) & 8% #A 1855 R J& (late allergic response) © ¥ #A
R ME B K e B AR R E AR A BRI F A
B HA B RUR JE A R P A G IR BE M G IR AT AR 0 A A N AR B AR 4-6
NEEAR o AR AL G IR RRR R R T A E R Rl R T A
A mR EMIRIE R B AR T TRRARNENEF MG oK £ R

BMERT > BT ABERFREFEF LML ALK TENRL

T BEUR & h o R 8 EAE RS ET  B8 N 89 HUR 2 R 48 B (antigen presenting cell,
APC)’ o fst R 4m i, ~ B v 4m ity 5 @ 3 ISR A5 KK AR AR | B 89 peptide( #13~25
R A EE) > FBMHCH 2RO W A T4 ft > B $iEET4a o A R B i, - LB %
2 7E /669 T4a fis € 516 A Th2 4a s (type 2 T helper cell) » 3 4 361L-4 ~ IL-5 ~ IL-13%

i E 0 AE R R EMEE A Th2 %% RJE » B FIL-4MIL-13€ R B8 B H &



— M2 Bafie, o 4 H 38 4 R il B 2 1gB 84 48 B (Corry and Kheradmand, 1999) © Bé=
B PR RE A 89 1gBAL Y Y1 ie K %a i b 89 1gE receptor (Fce R BA & E#An /1 0 &L
REEENEAN > URAIGER &R AUE I K m oty iE4t - & £ X FRfib
(degranulation)®9 31, % > #7484 #% (histamine) ~ eosinophil chemotatic factor (ECF) ~

TNFa& chemokine % 1 & 4~ (Holgate, 2000) ©

BENE R BEMY R REREEER > SR TRENBER
& o BB RE bR e BTN & KB s R B ALK R MBI B lm B
E G K E P A G IR E R E 0 AT RE &I X R (Kuby etal.,
2007; Marone et al., 1998; Barnes et al., 1998) o =} % & ¥ &% 5 9 Th2 4§ 55 sk 1L-4 82
IL-13€ £ E RS RE LK baf > BREEME FRA S MBI RENHEXH
e & > B R ST R BT IR LM 4 0 5] 3 AHR (matsukura et al., 2001) » H F1L-4
X o fe A& H Bhnaive T4a B 5 B s Th24a Bty > 78 € R H 4 Th2 4a i 3k 1L-54w
IL-13 89 % #5(Swain et al., 1990) » 3t % BAB%a fe o i1gGy A IgE /i #isotype 8 HL 84

(Hasbold et al., 1998) °

IL-5 3] AL MR- AP 4ot & i 3R e AR > H TR F 8 F o5 P 4otk & o 3RAT
A dm R AL AR 0 3B ST #3404 B 38 R R R AP At B fe 2R 6Y A 77 (Dent et
al., 1990) » IL-5& @ /&L P etk G 3Rk » & & AL R Y E » domajor basic
protein (MBP) ~ eosinophil cationic protein (ECP) A& eosinophil peroxidase (EPO) * #R
THIRE LR ABERGE g E A XA E 8990 > doleukotrienes
(LTC) ~ TNF-0. * GM-CSFRIL-5% > /m/&| 7% 8 89 % % R JE (rothenberg and hogan,
2006) ° P& T Th2 %7248 Bl X 4a i & ob - A H A2 X 0E BAL R F 2 8 A%

BRRIE

Eotaxin® &5 £ & 4a it ~ P9 R %o L ~ 45 4 5 e B (fibroblast) $2 it /6L B 4 % i
(alveolar macrophage) A it » AL B % 6Pt O 3K R E - HL > FiBaMH

A BETRERENEE €K& E9AHR ~ Th2 7% R JE #2128 ¥ R JE ] 8545 4 >
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BIR@BERZ A KT AAETERNAR ER@I > L X ZAHREAHR ~ v
I $#2¥ naive T 4mhf 2 EkHL/R (Banchereau et al., 1998) © 821 » sk pg A B9 B K 4a
FHAEFHE s T > SRR RE  BR@EEESHIHEET 3L
SAERRE > & &K W E R 5 F(co-stimulatory molecules) * 48] 4= : CD80 ~ CD86% °
Be KRB H A MHC class 15 -F > =T 2435 HEnaive T4a f 3% 4 (Vermaelen et al.,
2001; Akbari et al., 2002) ° & #F 745 Bt K 4= B 55> R Bl 69 50R A7 3| A2 69 % 7% R JE
P E R T M) A & (Banchereau et al., 1998) » & T LAHE & S8 R B 849 R 0 E AL T 4m
B0 AR IR RIEABThl % ATh2 » & £ & A & A T4a Bt % 7% (de Jong et al., 2005;
Agrawal et al., 2003) ° £ R4 SN 3E R BB B > B K 4 e € B R 355 R ROR ey R
Bl » & 5 itIL-12p70 3% R 40t 1L-12p70 > fll-12p 7084 2 ik €48 45 % 7% R & & )
Thl  "Fo&iE F 698 K o I @ F A K 2098 ER » B LM 7 7E6Th2 84 %7 K
J& o RA L4 H A Thl fa i % 69 3B &R » 4 lipopolysaccharide(LPS) * 7+ & 2
) 4L i Thl &) % 7% %= i (Bharadwaj et al., 2007) © & B3 E 69 A8 M 58 8 694t
% 4m B, > PLIE F AAE H 4 b IL-12p 7089 AE 7 8K (Reider et al., 2002) > A7 LA 4 32 A5 i
BBBEBEHBERTh2 2R RIE - £ e KPR T > 4558 5038 K 69 B K fa iy DA
OVAHLR R B ITE N BB N - 3R N B AL B FREFUR R #AZ > TUHRH

o &% 18 2 ¥ R E(Lambrecht et al., 2000) > B duiét R 4o i 4 3] AL 3B AU Roon 45

i

ZHEEZNAE - BATH LA RA A SAL a8 R 4o i RORE B EUE R
ol RAENESHY IR BT RN B UM EBIL- 128 8 RIL-108 32 69 88 7%
BOE OB R b B AT 00 0 T AR AP H P RE AN RE Pt ah K RE

(Ye et al., 2004; Hsu et al., 2010) °
(w9 ) T8 4a i S 38 AU R

CD4" T Bh 4o o, B 43 sk 0 4 B3 & AR B > ¥T 4 2 /< [F) 22 8% > 4o Thl ~ Th2$2
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7l A &) X FARAE A (Teixeira et al., 2005) ° £/ R AR E X T A FRE HAHBRUR
Z AT 0 8 T RANMEIFN-y 7T SAEARAE P45 2 MEIgESURE - 38 5T I IRAHR 49 48 4 (Dow
etal., 1999; Hofstra et al., 1998) &8 Th17/7 % ik 69IL-17TASLIL-17F » € {2 &3R8
&R o g Fu T8 WL 4 B FE IR % 89CXCLI ~ CXCLS > &5 P aakey R E M
1843 R.7% 695 X 5 B (Schmidt-Weber et al., 2007) ° #F % 45 Bl & & 4= i fo A SR
Jilr 445, 4 B % B AETL-17 R0 3F =T 3% AR IL-6 ~ IL-8 47t & £ F+(Prause et al., 2003 ; Molet
etal,2001) M BB ELE R X REL TIL-17 8 K% BB NIL-8 LA > 3 A 3R
AP aeiiZ MR L (Linden, 2001 ) ° M 7w A% M B 7% i A B R

IL-1789 5% A > B#-$®E:6E RE 23R IE 48 B (Barczyk et al., 2003) °
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Figure 1.1 Pleiotropic activities of cells and related cytokines in allergic asthma.

(Levlne, 2010)



— ~ PPAR
(—) PPARZ 48 R »-1h

i A AL RE 3 78 B /&1L % % (PPAR, peroxisome proliferate-activated receptor) =& 4%
R R B > B A ©4o 4 A PPARa ~ PPARS/BAPPARY=4% » PPARa: £ & H
WoRFRE > & B BS H RS2 3L > doB-oxidation > FH MR ERBEAS ~ F - MRS 4
#% ¥ (Braissant et al., 1996) ; PPARS/PYL = B4 H i B5 KAt ~ 4 X R & (Lee et al.,
2003a) ~ HDLR & 4% (Gelman et al., 1999)% A i © &2 oA 2 & 445 5 PPARy
X 7T 5 ZPPARY1 $21PPARY2 42 » 7R B] Z R £ V2N 8yl % ) 3018 Az AR B
PPARYl £ &7 G ~ Bf ~ BLA S S F AR > - kit ' EHK - E
ampe ~ BB~ T 4 i BB 40 B % 475 3 B PPARy » MPPARy2R| £ — &5

FE G B 4K 0 SAIE B B 4e BB o AB SRS B X (Tontonoz et al., 1994) -

(=) PPAREILE ¥ ligands

R % PPAR agonists #9745 3234 @18 R 4m i P 30 G K B R AL J7 P 1B
o) Bl A E T b e M AT A TR R — KB EHE SN PPAR @
ELB)EAL 8 ligands > S ALSH T 7 tm B P9 4RAL 2 BB EALRE 09 RS A 4
R AT HE I A Mliganddy & 3 - PPAR# AL E| Hligands it @ Aa F ey & — > 8 —
#4869 7B AL B T e £ 75 {b = #PPAR isoforms#) & 71 > M ] — & EALEI R B4
#& & 69 7E LR R R # 48 B (Mukherjee et al., 1994) - PPAR &AL | #2ligands £ & =]
DAS R LR R o — A F R4 R IMPPAR ligands# i@ A ALRE 3 78 Bl (ke WY
14643) ~ % dn fig % 4 (4 colfibrate) ~ HUbE Sk B (4w BRL 45653)% 4% ; M R A4
#) PPAR ligands R % %A ¥ T3 % WA AH Bk 4o 9c, 11t-CLA(conjugated linoleic
acids) * & £ X3t Hrecosanoids4e : 15-Deoxy-/\'">'*-ProstaglandinJ, (15d-PGJ2) ° &
7= FEisoform#PPARs H ligand-binding domain X 53| R ] » # XA Eligands ¥ 7R ]

PPARsZ &4 EILse h AP E R o



QS5
O._COH N _N__S__COM EJ\“
2
Jog, o
=N
c
(@]
Clofibric acid Wy 14,643 GW 2331
MeO
o]
N — COH
o S‘« == - Nt Tcom
L& o
2
o]
BRL 49653 ETYA Indomethacin
o N C N\ O s O COH
\/\/\/\..N O N S com o /\/@/ K
N~pnH > S H /Q)Lu
O OH 2 -
CONMe,
LY 171883 S-(+)-MK 571 Bezafibrate
€ 1997 Current Opurvon in Chemical Biology

_ COH = COH o~ — cOoH
CCoT C T

Linoleic acid Linolenic acid Arachidonic acid
Ho, H COzH | \J_/'CO:H
— - ‘\-‘ e Ho :H
\
— N\
o]
8(S)-HETE

15-deoxy-A'?14-PGJ, LTB,

€ 1997 Current Opinion in Chemical Biology

1.2 PPARs& AL #1 X A X ligands

Figurel.2 Synthetic and Natural PPARs ligands. (Willson and Wahli, 1997)

(=) PPAR#L% ¥ R JE X A8 BT 70

PPARaAPPARYL FRMABAEA EL LRAGERA » HWFREER B

A HuE X 697 71 (Becker et al., 2006) © PPARa&PPARY B AT#% 3% % 34 i %) T 2A & 42

ARARERR > MR X RIE > EMAHITARES (1)

5 A K AR B 84 1 5%

F (4= : NF-xB)#t $co-activators ° [#/K#%4k B T 91 B A DNA & & /T8 sk 8 2% 1%



Fl e (2)PPAR#Yligands A #:09 1 H A8 B T4 A > W H M BAR AR LS (3)
PPARy#SUMOylationf% > #2144 NCoR #Jco-repressorii &84 1F A » F4&repressor
o9 # i e ) T 2 K KR 69 32 4%(Ghisletti et al., 2007; Straus et al., 2007) ° FR b2
9h B BLPPARGAE B 3 BENF-xBo9p65R B /EF » m¥ph] TNF-xBAg B 422 £
A R &) %k #,(Delerive et al., 1999) » H b » 3 ZPPARKPPAR ligands#f B & 7 #4]

S X RIEGVER o AT 4 3] Rinvitro & in vivo A MR -
1. in vitro 18 B#F %

PPARy&) 7EIL 4T Bk L A B it » LI E % 69 PPARy R X
B|1L-480 %) L3 H » IL-44 F] B30 79 2 P 89 PPARy ligandsH¥ o 4 PPARy 4 7% b b
F+(Huang et al., 1999) ° PN 4 1+ &9PPARy ligands ; 15d-PGl, A7 %] E " 48 h ££ LPS %
ST IL-10£21L-1289 % 3k & (Azuma et al., 2001) > 4 F 7 16 89 A48 4% 5 4 L PPARy
EACHE] > TP HIIL-1B ~ [L-682TNF-alh8 ik 2 75 7T A48 & [ /ANF-kB /& 1b 1 32 43
I COX-24 B % # (Jiang et al., 1998; Wang et al., 2001) ° A FLEFR A R o P
B M IKPPARYE AL FEAKCCR289 £ 3L > Mk & 2IMCP-1 4944 1t(Ishibashi et al.,

2002) » Fff A B % 4a i, F 75 AEPPARYJE AE PR AR5 X RE 63 4 o

3 A T4 e, $1B 4a i 4R € & BLPPARoA=y (Jones et al., 2002) * £ T4a g F &1t
PPARY™T fE 3% i@ ¥#p HINFAT M [ 4KIL-249 44 (Yang et al., 2000) © 75 A #2046 & »
[L-47T % T4a fePPARy & 3, » B M [F{ANF-xB#4 4 4-7& 1 (Daynes and Jones,
2002) © RZ > $ligand4 4 % EALBIPPARY » #70T 4a i & A IL-4 7% B A #p 4] 1E

Fl (Chung et al., 2003) > #8-~RPPARy$2T4a g & RIL-4F] - B A48 ZFGHe91ERA -

& -8 64 ) BRI 4a B fenofibrate © — #2PPARa agonist * 48 3 & 49 %1 5] A
¥ %2 %P % B9 TFN-ySLIL-178) & Bi(Lee et al., 2007) ° 2k M7 47 4o i 352 3] Ao it
MR 09 E B dm B 0 IL-58Leotaxin# g F 4o MR ey B AL R X BB T 0 B4R
PPARYy agonist; troglitazone®J SA [FAKIL-575 4L 895 P 4o tE Sk A 77 > [ B dp 4

eotaxin ¥ 7> HARIL ey E M > HAE T RE A PPARYy agonist fE1F 4 76 BB HUM & R
9



el 2 —(Uekietal.,, 2004) - Bt Réafo X — R EELWHR LR SRR ES

BEHEHERC AR T TILT@E IR THO RERE  AFOARERTH

PR B9 Bl 3R 481 % 4 BUPPARY#9 7E AL » & TR KE B B8 2K E BB P (Angeli

et al., 2003) °

R G EBBEE R TES

2.invivo #8 %

AL E o FALPPARAE AR X RJE » B BF] A48 % 7% A & M &

A % T HPPARYE T RE R R BT > 58 EMER B LR AR %

B BRBRMEBA REEAKGER © PPARy ligands$# 7 ¢ B8 5 X H B ho &k o

# K Ligand w4

NROVARBL R ®AE A | GI 262570 D Bl B g AP AT MEBR LM B BR 69 RH
(Trifilieff et al., 2003) °

N BOVARSL A% X | Ciglitazone PR B v BB AL KRR R SRR R
(Mueller et al., 2003) * 4.4 F1KAHR ~ °§
AR ~ gk F - e FIgE ~ B
R & 8 LB TGF-B#y £ Ax.(Honda et al.,
2004) -

N ROVABBL A% 8L A, | Rosiglitazone | #7481 K 4o i 69 45 Sy A8 /1 > L IEAKT 4a i
838 A PR P A IR A 0 B B3 o
IL-104Y %+ (Hammad et al., 2004) °

LPS3 &°% 4 3k *+ % | Rosiglitazone | 4K P 13K 89 % 7 15 7 (Birrell et al.,

A R 2004) -

Bleomycin3| 2 &9 B #f | Rosiglitazone | &V "8 MR R E ~ KBE ~ Mi3fiG T

15 F 145 4 fbas X 15d-PGI2 iNOS #) 53 (Genovese et al., 2005) °
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(=) EAZN&

N > 2 % Momordica charantia > & % # & #F(cucurbitaceae) * I E A
AEMNGBAR S FE 68 FEE - BRAZEFRRE  NTE - PEFRFK
Tk B MESR TR ~ G RAIG E R R X R BRAE o ARFARATIER 695 N LFE R
LN 0 3 X & kakorot © % % Momordica charantia L.var.abbreviata Seringe > ¥ X
AEEN - ERENDEN BENRTEHN > mBASELSETIILAEEA
Y EEAA49R MR R KIPAEEK - RAEZHR - REA3~15200° K
RA2~4N 0 QB —RENNI0ELSH 2 — » R BERRRARBRRN KR HEF
EREHRS%KE  sRAKANARERE - LENLL—KFENEmEFHH - B

HRERE BB~ Fm s HEREEZMA -
(=) LEAZABHEFAE

EENAER > ENERAREEAGReEZREEHM > AHARCHELRLETN
g 0 A ARV PR E NG ZAEA > Sarmishta 5 %% (2003) & R AR
b RFRAT R IR GBR - BREFFTINAKEYTHRZRE D R B IR
M EHK 4 e dimethylbenz(a)anthracene (DMBA) 2% #3548 69 DNA K & o M
NHRBE R AR BRIENBE VAR AARRB R T NREN R LB TE
3 My =T LA RE 2 Hp A AR 5 K 4 8 lipopolysaccharide (LPS)3% % RAW264.7#PGE2 4
A%(Huang et al., 2002) » MA B 7 — % % % % 3 Nplacenta 2 4 =] #p 4| B 74 4m B4R
LPS#] 3 89 TNF-at 23 » ] B FRARIL- 184 B & 3L #LNF-«xB 7% 4 (Kobori et al.,
2008) > BETH NTAEE A FLE K9 A o 2005 F ke F A LA344E 34 36 iT AR e iE
HP PR BRRBE L FRES B %6 B K Ny 5 =& % 7% e91L-4

BB - BIRE T N E Tk & PIFN-y0 B » M R B EIL-4 -
Frtafa it X F 0 3% N B A PPARo/y# 307 16 89 28 R (Chuang et al., 2006) °
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LEEMER T 0 LAIN-TOEL R £ & @ 4580 B A2 R 5% L 2 NIRRT B K
C57BL/6)/ N B AR 3k ~ b ~ B R - BERAARELCL T HHRRF TR
BEONR S L N RIL AR BRI T AR E S B iE s A (&

2009) -

v ~ 396 RS B B
(—) £mRDBMEBEZNLHAEWAE

4+ #5,2R 28 ik 1 B2 (conjugated linolenic acid, CLN) & —#& & & R e fu 5 R, 64 40
BaRith > RSy ETHRA NS4 > 4 8,10,1259,11,13 > ERIAEX LR X A7
13 % R R sk Rk o MCLNAE B R+ a7 — e A 6 W s 0 1
4o 3 INAKF b ~ AR o Y15 48 F i - Takagi #21tabashi(1981)# A reversed-phase HPLC A&
open-tubular gas liquid chromato-graphy (GLC)#F 30 7 Bl AL 40 42 T F fig W5 Bk 64 #E $A 41
e > B BE INAT T2 A = AECLN ) Fl o Rk - 53 A AL P A BE B 56.24%4)
9¢c, 11t, 13t-CLN ~ 0.32% 9t, 11t, 13t-CLN$20.5% 9¢, 11t, 13¢c-CLN * 29c, 11t,
I3t-CLNA®& % - i B /NETHRERE LR > HHE Ml — 27 2 LF NRKL
P L 60g 2 9c, 11t, 13t-CLN: i — A Z# & L5 /N T 45042 gZ9c, 11t,

13t-CLN (Chuang et al., 2006 ) -°

9c, 11t, 13t-CLN AF N T ERZ B RZRMOIENER > AR CET EA R
W~ FEBEAs ~ FLAALE ShAE > DharE A (1999)4F 3% N4 £ B 9c, 11t, 13t-CLN °
DA 0.5% ~ 2%82 10% H9CLNEUR AR & A5y BR bl 2 R K AW B K 43,
2R 9c, 11t, 13t-CLN #9 =4 K Aty FASH BRI E 5k & AL F B ir fn 3f b
BB A H @ AALE > MR F RN R F xR 4a 0 B9, 11t, 13t-CLN T HEH
AP H B AL R P 9 & R © Kohno A (2002) B 3% A4 F I 4 CLN » %31
A 0.01% ~ 0.1%52 1% R B KR B AR 69 B8 B tafs) > o R CLN# &

azoxymethane (AOM)FH# KB R A AT A BB R - MRAKALBRZER

12



CLNT LA K B5 542 £ 69PPARY IS B & 3R - 304 ) 48 76 4 AR 3Y A SR AR 3 4 Bl
TmERMHERBENAEL > RAARLE S LEANSEEL S Oc, 11t, 13t-CLN®T
7&{EPPARw/y (Chuang et al., 2006) ° Noguchi % A45 # LA AT 442 A A A il > 2
BFR& % 9c, 11t-CLA$222:6n-32 2 FA % &7 #1%4 » 885~ Oc, 11t, 13t-CLN &84
T ##46 A9c, 11t-CLA » Tsuzuki% A#F % (2006)45 & > 2R K &9c, 11t, 13t-CLN »

RN G T F 21% € #1629, 11t-CLA °

(=) R4S /)43 948 B A 5

4+ #5 28 Jit '8 B2 (conjugated linoleic acids, CLAs) & — A% s 15 B 2 & T ¥ & B
Wty ERGARRARSY > URBEHWE b THERZ LI E bR
(conjugated linoleic acids, CLAS)& A% & » X LAcis-9, trans-11(9¢, 11t)Fv trans-10,
cis-12 (10t, 12¢c) CLAMm A& % » AR PRI CLA KA HI0%E 4
9¢,11t-CLA (Fritsche et al., 1999) ° #F % &) Xk &3k & T CLAZARGES) FE > 4o F

BERS ~ BUE ~ BB IRIB IR ARAL ~ UK BRI RE S BB K & o

BATF M2 4R45 4 9c,11t-CLA #2 10t,12c-CLA & £ B2 A R
ReGBED > R ELERR BT AREGTE AR ARRGBE - 2
T4 HCLAH 8 X 81 % 7% R &R B oY SUBK 2 ¥ 40 F : Luongo % A(2003) & 7
% 0 T AT 4 i dkJurkat T cell 2-50% 9c,11t-CLA #240% 10t,12c-CLA #5324
4y 0 FTRRFE e H) ke B 6l 38 A DA RIL-2¥IFN-y &R B E ° /N R E "4 %8 B ARRAW264.7
F£ IFN-y &) RIBCTF > 4 F CLAG T SAEARAS XA H 8953k > 40 PGE>>TNFa~IL-1PB
Fo 1L-6 (Yu, 2002) ° B4k > RAW264.7/ELPSHM T » 4 T Wik R4k 0864

7T LA FAKINOs ~ COX-2FeNO#mRNA$1% & & 89 & 3.2 (Cheng et al., 2004)

Bhattacharya % A4 T 2 £ BALB/c/)s & 5 i B R4 ZLCLA (36.9% 9c,11t-CLA,

37.4% 10t,12¢-CLA ) > 7] [§# 4k ofe 7% F 89 TNFoFeIL-6 © Yang ¥ A#9#1 % » ££BALB/c

13



N BARR N 0.5%CLA » % T BAEESLPS (0.1mg/ml/100gBW ) 3] #e & M4 X >
EH N R R RCLAM L H BB a fh ¥ TNFad 2 % B8 0 B E48/ N 1%
CLAE B ERD A bR HRammEn ) » L u il LPS R T4 T

RAW264.7 #af#k9c,11t-CLA#210t,12¢c-CLA > % 3L 2 A 9¢,11t-CLA B #8 % F& 1%
TNFa% s & ° 10t,12c-CLA 3 #& 18 F (Yang et al., 2003) > #8579¢c,11t-CLA & %

KEeER ©

Jaudszus (2008) OVA BN R 6984 F b A5 2 A 1% 9¢,1 1t-CLA A58 > =
B8 % 0y KA IGE AU AR 69 2 ik ~ =R 8 BB F TR RE LA B if 22 7% F Eosinophils#y
B E > R AR IL-589 5 ik 2 o 15845 B 77 At 2 i B PPARY &) #5438 3£ 2 49 41
WBRREGER - B L PPPARYIPHIF1% » EAFCLAR RGP HI I L =R -

e NBRER I 0 T F IR A B R3gty R AE R AR YIL 6 CLA » 128814 %
R A P 8 e1gA ~ IgMAvIL-10 >, B A K89 1gE ~ TNFafeIL-1p @ 451K 7 &
25 M 38 R & (delayed-type hypersensitivity; DTH) (Albers et al., 2003) » =] .CLAE

FRE B R R ES

14



58 PR ENA AN

— ~ R B

AEEMBEE > LENERARAR A REZRE M AR TERLEN
i ¥EZ 3 0 M HLERNRERTEHN R BEREZIZE VARG R - LF
NS P B 04 45 PR 3R 36 R 38 i BR ©AR 5 BL B A 5 ALPPARY#) LR PPARYT 4 R4k
RAEBR ERZNLRAGER » TAIE XA o B R A R INE st
L NS PR R I R BN R A R X R BE > AR R E e
PRRAW264. 7Rk 5u & B B A R XN E 2 st A > 80 B Téa R REL-43F 15
Feon 6 Iz A B o M — BN B B A AR B e B LR R 4 B 0 DA B RE 0 Bl
R mAFE R tafe > B E NS FE Y BECLNE NS R RES &% FHHBE -

W TRy T AL S NBEERRE RGBS XA LR REGTE > ™
WK R B — AR M KL %k AT PR Th2 % % £ AR A WL 35 N A A5 [ e
Wzt R EBRRENDE AT @B BHMLRRIE ? T REAHREYZA ?
Bt > i —F R L N ELCLNA A% B s S o RaE 2 X LB R R
ey &

15



< Invitro @R EH >

RAW 264.7 %= J6#k
K &

EL4 #4mpatk
IL-2/IL-4

'

BALB/c /I &% KA
B Pk 4a B

W% X tm i E

(2Thl/Th2 %7 -F#3A4%E

BALB/c MR B R B

%#t %= (BMDC)
4 B8 T

< In vivo ' R R X E B >
*

2E M ERERE oh % 38 B X
o RS Hi 2 A
IgE AHR
OVA%F &M 4iag 4 B, 3% P
HE ik 4 i, R B F SeR
Thl, Th24= j8 ik & B E
ERNE
B 4m i, Bt gk AL B &R
EENE PPAR-a * PPAR-y
B R %IZEN IL-12p35 ~ COX-2
v b B, 5 M
A5 L N S 3 B0 R 2R R B NS R LB R R B B




= R MER Il KA CLNEH S0 78RR 60 3 48

B = DUBEME KP4 L 3 A FoCLN S X 91 & 7% RE 64 2 %

o}

£—8 AT

CA — XA R LENEA EhtEa)hil o E5HE AE KR ARG
iR S o % F AT 5 T HFCHO-K 1 4m B DAFS & 88 7 7 R 22 30 b A 45 18 7T 1L
PPARaAR y#) 8 t 4a Bk 45 R A5 3, 0 % N\ T B T Bs 3 B4 B A & /LPPARa A y#Y fiE
71 > APPARo/yEALE] » & —F 58 & 7T fE 69 75 1L s t5 B CLN(Chao et al., 2003;
Chuang et al., 2006) ° CLN &L 3 /N7 4 & B A5k ey AR Bk - B S dn s ay &5 4%
HEMRCET LA BREN LR REREFHAGIER > 409, 11t-CLAT i@
7E1LPPARYy * I 1KRAW264.7 48 f ¥k 28 X M /- B PGE, ~ TNFa ~ IL-1BFe1L-689 5~ ik
(Yu et al., 2002) ° gbh » — b8} g uds i CLNE A HuE 6948 A (Tsuzuki et al., 2004;
Yasui et al., 2005) » 120 A& 08 & L& NSECINH A £ R REHHE - Bt > &
B3 E A o BB v 4m B ML T 4a Bk 0 R 3 NS H 4 ~ CLN#9¢, 11t-CLA
ERBAETHNEINE R m iR EAHE o HUBALB/C/ RA74K 4 i 1
BREAT A XA Ramie  BRRALE ANEAEEY ~ CLNRCLAXF3BAT » #7% %k

A E A K RIEE AT -
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%% AREIMEREAE LS R FRCLNHE B X i ¢ R B EE

F_f MEHREYE
— - LEANERpYE

[k 5]
I LENAELOIRLME GILEE R B RBATRAME -
2. RBR4H# (EYELA, Rotary Evaporator N1000)

3. AEZIEH (Labconco)

[5:%]
Lab 3 N E 24t 24 (BGP-Hex )
T IR BRI K = A E TR T R R RS —

JEHKEAT I RGABE RORR R BRIl > IFIE T EMY 0 X R B44% c LBHIA

AF®% > Stock %6 mg/mL > BERH-20°CHRFF °

2L NTE B ¥4 (BGP-EA)

L ENRIEHRAA T EBBECIBH ERER > TRE N —IRIEKE
T4 RBIE > PRI ARAAA TR R BRI ERAR > BE—RE
HEATH RGBIE BOR B IR GG LB AT LB LB R R R B25% o AR HIE

A B > Stock 2100 mg/mL > E#-20°CHR A7

3.L¥ N EEH Y (BGP-EtOH )
# B AL N S B CBE 2 B BGEBAZ P ARIE R ARILIE B 0 BB H A
AT R B3k RARTE B R IR M R LA B S 0 AF CEE R IR AR L B B 14% -

LA 4B 3B K5 B8 2100 mg/mL > B -20°CHR AT ©

4.4 3% \K 24 (BGP-H,0)
WL NRE R — LT KBS ERRR © FIRTRIE A

3000rpm, 4°C #1048 0 £ iR A — 3R I8 453808 M R 14 R 32 R0k R A%k B PBS
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%% AREIMEREAE LS R FRCLNHE B X i ¢ R B EE

7% B % 2100 mg/mL % Stock B -20°CARAF °

= ~ CLN# CLA%: & & 4

[5%]
CLN (Cayman, Cat. No.10008349)%L & K7 98% #1 9c, 11t-CLA (Matreya LLC,
Cat. NO. 1245-10) 4bE AR 98% > AN BB F > B H 5100 mM#gstock > &

R20°CHRAE @ BAIE R R IR AT BRI & o

= >~ RAW 264.7 /s B E "% 4= i #&

(A 13X ) ]
1. RAW264.7 (ATCC No. TIB-71) : & —48/& B BALB/c/s R B 3K B " ta ity
RO A RS T R R AR TS
2. H3% ' 50 ng/mL LPS (lipopolisaccharide, Sigma L.-2654) °
3. 10%FBS/DMEM3E %% * 5 mL FBS(Fetal bovin serum , Gibco 26140-079) #aA

45 mL DMEM (Dulbecco’s Modified Eagle Medium , Gibco 11995-040) °

[ %]

RAW264.7/]~ B E " 4n i 4k B 7B\ A 4m s > 4@ B2 22 10%FBS/DMEM . 3% &%
AT A BRZRLABNKRIBRITAR © RAW264.7 wiak2x10* cells/well
(100 pL/well) » 2 B17EAN96 LT » K= [\ H e T 20NHE » BL TR
Bl RH AR AT R 0 — /NBFE2 Ao ALPS (50 ng/mL)R| 3% » 4824/ N3 K4 IR b
FR 0 BEAE-80°C 0 45 B 14 AT TNF-aRIL-64 8 m 47 © a i AMTT & 4T 4a fe

ARENH

W ~ EL4 /) B T4 g #&

[4+ s3]
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%% AREIMEREAE LS R FRCLNHE B X i ¢ R B EE

3.

EL4 (ATCC No. TIB-39) : & — 4 & 8 C57BL/6N /) & Téa otk > B A Robn T ¥
R FPT A AR RS s o
#5 % 50 ng/mL PMA(Phorbol 12-myristate 13-acetate, Sigma P-8139) 1
Ipug/mL ionomycin (Ionomycin calcium salt, Sigma [-3909) -
10%FBS/DMEM3% &3k © B % =% » § =8 > = ~ ¥ 8XE

[75:%]

EL4/)s B T4 B bk B 7 i A ta i > 4w 8 LA 10%FBS/DMEM 3% & ik i 4T 3%

% BlamRLASNKERITER °© EL4 @Bk x10° cells/well (100 pL/well)

SAIENIS FLAE T o BT R B RAM AR ATIE A 0 — /N A AS50 ng/mL PMA

w

Z)

1 pg/mL ionomycin > 4 3% %24 B4 W B £ #7R > 7 7-80°C 0 £F B 14 B ATIL-2

RIL-44 & 5 H7 o fa B AMT Tk AT ba O AT & o4

A~ B W BT B3R R

[ st ]

94 : BALB/c #&8~128 K (& REH T 0 )
TCM/RPMI3E &% : 20 mL ZTCM™ & A f7% (Celox laboratories, Inc.) > Au
A 1L Z RPMI-1640 medium (Gibco 11875) > A A10 mLZ =& —H 4 &
( Sigma A-5955 ; A% €.2-10000 units/mL penicillin * 10 mg/mL streptomycin A
25 pg/mL amphotericin) °
HBSS # 1% @ HBSS % #7%&% K(Sigma H2387) AN K8EFAK Y > 2 5%
IL > #&121°C > 30 4 E14 © mA10mL =4 —#u4 % (Sigma A-5955) > &
LA7.5% NaHCO; # 28 &R Ak & -
#7754 10 ug/mL LPS (lipopolisaccharide, Sigma L-2654) °

[75:%]

U= A A B H etk 0 A0 BB R CHIRTS % BAE I R RLAESMAl R &
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FF#E - &l BB o ST PAC AR IR 0 4 & 4847 A3 mL HBSS &1y
R’ B AR > BAAREENRAE L 0 BITAZREUFHN mLey e in EIFIR -
H BRAT 64 4w B R F IR UA1500 rpm. B0 10448 B BAHBSS buffer 78 =2k > /ju A1 mL
TCM/RPMI 3% &R fEta o) Q%% > B3 H el > A w8 £3 x 10°
cells/mL ° #a 100 pL/well %o &7 96FLME F > A4 A & B H # L HLPSH)
TCM/RPMI 3% %% > fhéa S 4% E A 1.5 x 10° cells/mL » LPS & 4 & & %10
pg/mL > 35 R4S/ EHE MR EFR 0 B AF-80°CH B 4T 0 AMTT /A AT ta ity

BFERH -

~ BB e B 2 BRAT B3 K

Ut s ]
1. BALB/c #& > 8~128# (& REWH+©)
2. #H3% : ConA 5 pg/mL (Concanavalin A, Sigma C-5275)
3. TCM/RPMI: % ik S1HBSS4E ik © Rl % =3 » # =6 » 7~ MR m|
4. ACK lysing buffer : NH4Cl 8.29 g ~ Na,EDTA 37.2 mg » KHCO5 1.0 g » Au A&

HAKEAZEIL > F240.22 pM filteri@ ik e

[ %]

X B4R B I R 0 BN A3 mL TCM/RPMI3E &% 893 cm dishP ° A& H
S R AR A o 8 LR e IR R FIRBIRE LS mLEECE T 0 £ AuA3 mL#Yy
HBSS&#1ik > #8EFeRe B4 > £ RIREECE T > 1% A3 mL HBSS& ik
7 Zedish > 5 7%E e B E o 4a IR IF IR 1500 rpmBkes 1044815 0 48] B
JUHR 84 4a L 38 B0 1% Aw AACK lysing buffer » #% & 1548 1% sv AHBSS& #77% > 41500
rpm#E S 104484 © LAHBSS & #r&k %3k » 26 £ACK lysing buffer = /u A 2mL
TCM/RPMI 3% % &A% A5 40 B B 00k © 31 H fm Mo 4 30 > 5% 4w B 3038 %5 £ 1x107

cell/mL > B500 pL 35& 748 L P > ho N8 H & Rk B $2ConA & TCM/RPMI
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AR B R & @I E E A5x10° cell/mL » ConA % 48 B A5 mg/mL > 3% %48/ 8

WL E ik 0 AR EH-80°C » UMTT R BAT M 7 & 047 ©

t BRI RFHEIEE

Uit s3]

1. BALB/c ¥ > 6~8#E (5 AEh T 9)

2. GM-CSF (Peprotech Cat. NO. 315-03) #2 IL-4 (eBioscience Cat. NO.
34-8041) : GM-CSF#e % s 1x10” unit/mL#9stock * IL-4% % A 5x10° unit/mL#4
stock * FFHAAA-80L °

3. &K 5mL FBS (Gibco 26140-079) #wA94mL RPMI-1640 medium (Gibco
11875)% » it AvAl mLx =4 —4u % % (Sigma A-5955) °

4. #H#% 1 LPS 500 ng/mL (Sigma L-2654)

5. HBSS&#7&R ¥ ACK lysing buffer : Bl % =% > % =8 > & ~ MR A

[7%]

HoN BR R R R R AT JI BB 0 o R R B AR AR IR R T 0 AL T 4B
B R BT A BRI BRF o AR W AR B SRR B LA BRI > Bie Rk F
& R B0 A 3T B > SR A T0%IE M 2.3 em dishiZ i — T » B4 £ % A HBSS &4#1R
893cm dishiZ i & B o A 7BV R T B A4 F(23G4H2R) R I HBSS &1
R RBHFATHR T ABRENZFMESOmMLECE » A FHEANFHME LT
B mER Y EAK O RFTATIR6 mL 0 BRF ARSI mL o AR & HRIUT X tm
BRI RO AR ARG 50 mLBES B A R 5 e B TP Ko 4a B BB UF R A4°C 1500
rpm BES 105484 0 AR LFR o B iniTa39 4 0 dEwAl mL ACK lysis
Buffer ¥§FA 1 %41 > su A 9 mL HBSS %&#7%& o Fl4kA 4°C 1500 rpm #E-S 6
o4 TRk BEE R > B 10 mL HBSS &Rk mR - kit HE@pi g o #

B Br B AR 1x10% cells/mL > 3 &76 FLE T » S Ewell5FS5mL > 3k
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4% 500 unit/mL GM-CSF $2 1000 unit/mL IL-4% 5%FBS/RPMI 3% %% °

#4 B 4n % R % A Day 0 Day 4R Ewell BRI — ¥ BAk LB e hin > &
7 1 H7 4% 4 B 38 R (4471500 unit/mL GM-CSF ~ 3000 unit/mL IL-4 Z.5%FBS/RPMI)
W& well¥ o f£Day 68F » /NS H) P RECRIZ BRI A G Fa e 0 ATR KB 4H
i E Rl Sl 2R EM S e B o A e A 2x10°
cells/mL > X500 mL3& & 748 FLE F » e A& RM B TARIZUNEY » B v ASLPS
895%FBS/RPMI » 4 5 4 4m B 3% B % 1x10° cells/mL > LPS#& 4 3& & %500 ng/mL >

B HA/ N o WU B FHIRARAFN-80°C 0 3 AMTT R B AT @ 01775 04 ©

A~mBELSETRAR
(—) BD Pharmingen % %

(44 22X ]

1. Coating buffer * carbonate buffer * NaHCQOj; 0.586g * Na,CO; 0.381g * /& %>dH,0
o Z R Z500 mL > pH=9.6

2. PBS buffer: 10x PBS: Na,HPO,4 H,0 29.2g° NaCl 80g’ KH,PO4 2.0g° KCI 2.0g°
ZBHAH0F 0 pH=7.4 > X Z1L > 4 A AT SAdH,O# F£104% -

3. Wash buffer : PBST * 0.05% Tween 2089PBS/& /&

4.  Blocking buffer : 1% BSA (bovine serum albumin, Sigma A-4503) 7 PBS ¥

5. ELISA kit (Pharmingen % 4t : IL-2 ~ IL-4 ~ IL-5 ~ IL-6 ~ IFNy)
1°Ab : Rat anti-mouse IL-2 ~ IL-4 ~ IL-5 ~ IL-6 ~ IFNy #u%
2°Ab : Biotinylated rat anti-mouse IL-2 ~ IL-4 ~ IL-5 ~ IL-6 ~ IFNy 8%

6. Avidini# & % 3% A 1L B % © Avidin-horseradish peroxidase (HRP) conjugated
(PIERCE 29994) » 1% Fl AT # #£150004% °

7. Citrate buffer : Citric acid monohydrate 13.134g * Sodium citrate dehydrate

18.381g > # %1&#250 mL dH,O¥F ° R Z % £0.25 M » X Sodium citrate
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dehydrate v A Citric acid monohydrate 3 #pH=4.2 °
8. @AJLEEF K H & * ABTS (2, 2’-azino-bis(3-ethylbenzo-thiazoline-6-sulfonic
acid) diammonium) 0.0055 g &% 10 mL citrate buffer¥ > Z &AT/wA10 pL

30% HzOz °

[5:%]

% B, 3% % B %€ % Al ABC (avidin-biotin conjugates system) B% % 3% & % J& 0 #77%
(ELISA) * #967L4 % hu A 1°Ab » #4°C# B 7% » SAPBST# %4k > Mblocking
bufferi# fTblocking 1/NBF o F2ES5RE A Nl & MBI ERE R E S
RIE2~3/NEE > ERORE A AN2°ADR BN » F TR A A AHRP » R &304

58 o FHhSRIE MANBEALEEE R TR 0 2 &20-3004814 R €405 nmB A o

(=) R&D 4 #
[ At gk ]
1. Coating buffer : 1x PBS
2. PBS ~ Wash buffer$ZBlocking buffer : F] % =% » & =& > A~ (—)
3. ELISA kit (R&D % %t : TNFo)
1°Ab : Rat anti-mouse TNFa Ab > 7&¥#>coating buffer
2°Ab : Biotinylated rat anti-mouse TNFo Ab * &% blocking buffer
4. Avidinif & 2% 2 AL# % © Avidin-horseradish peroxidase (HRP) conjugated °
% A AT FE2001% ©
5. @AMtEFAH R TMB
[5:%]
4m 33k % R € 3 A ABC (avidin-biotin conjugates system) B i 4 &% 0477k
(ELISA) * #967L4& % Au A 1° Ab » #4°C ¥ 7 & [ » MAPBST# %42 % Siblocking

bufferi#Tblocking 1/NBF o FPRSRE A ANE & H XA SR EREZAZES
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RIE2/INEF » FHk6RE A2 ADRJE/NF > 7F kTR I% B AHRP » R E3054E o

FRKR B mANBAILEEE R T R 0 2 &20-30minfd B £ 620 nm R LA °

(=) eBioscience % %
(X ]
1. Coating buffer : ELISA/ELISPOT Coating buffer powder — &&7dH,0¥ > &
AL 0 R A 4%3180.22umAd ©
2. Assay diluent buffer : #%5X Assay diluent A dH,O# F£51%
3. Wash buffer : PBST * 0.05% Tween 2089 PBS5&
4. Capture Antibody (1°Ab) -
Purified anti-mouse IL-12p35/p70 (Cat. # 14-7122-85)
Purified anti-mouse IL-10 (Cat. # 14-7101-68)
5. Detection Antibody (2°Ab) -
Biotin-conjugated anti-mouse IL-12p40 (Cat. # 13-7123-85)
Biotin-conjugated anti-mouse IL-10 (Cat. # 33-7102-68)
6. Avidini# % 2 8 £ /bE2 %  Avidin-horseradish peroxidase (HRP) conjugated * 1£
FA AT #2504
7. BAALBEFAER T TMB
(%]
4m B %% & B € % A ABC (avidin-biotin conjugates system) &% %3 4 % 7% 047 %
(ELISA)° #A967L# F fm A 1°Ab’ #4°C F & & % 78 > BAPBST 7 %4k #% Lassay buffer
# 4Tblocking 1/]NBF © 3 #e5k 44 A A Phassay bufferidl & # F8 2 A% &b 8138 & B B 242
B b RIE2NE » HHRO6RB AN ADRIE /N > F 2R TR B w AHRP > RJE

30 ndE o FRSR A A BAALEEE R T R 2 820-3004814 0] 620 nmB& A -
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7~ MTTH &R m i 17 7& §
(]
1. MTT (Thiazolyl Blue Tetrazolium Bromide, Sigma M-5655) : BAj%& H % PBS/& &
AL OB ES mg/mLeY AR » B LA0.22 pum filteri@IE > F 45 45 4K &L sk g Sk
HEN-20°CHFRA -

2. 0.04NHCl B &E : 12N s9HCIA B R EE#HFE 40.04N o

[5:%]

FI IR 7 B E R KRR I A IRIL > AASS uL/well MTT (0.5 mg/mL, SADMEM
B ) Bk BW3TC, 5% COL & 3B R385k o = NFZ A /v A 100 uL4 4 0.04N
HCl Wy R REE > WEZ S FEH30 4 EE&BE Y » SUELISA readersk BX540nm
)R A -
+ ~ &3 F ik

B B4 R AMean + SD& & > & 4 4% UAStudent’s t-testy 7 > SL¥E 4] 48 L 82
' £p<0.05 R THBEEE o ** p<0.01 > * p<0.05 > * 0.05<p<0.1% T~ H £ R 448

oo
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B AR KR L e CLNHHE R 7% RG89 3% 3

F=f &R
— > LE NS HEEHHCLNERAW264. 7/ R E S dm o bkt B &

Efta 2 BRI B AL RARFSZHRNE > atelind - aREK
4 8.5 F(reactive oxygen species, ROS) > AR RS H 4T A% > 51 2% X RIE - BIEE
L NS FE A ECLNE W X RIEG T E > 35 R FRE 69 &5t R RAW264.7 ©
B2.1(a) A R Bk Ak bR 3T 6t IR TF 78 & LAR0% M A L & B4 a3 M 24K
B ANSERR Emp % -

LAk B TAR I N > B UALPS #3424/ 8545 > TNFa & IL-684 5 i 15 7 4o B
2.1 L ¥ NEAZ 4 ~ hexane 3 4 LI % 3 4) At BA B8 69 1848 X A 2 TNFo#2IL-649
ool o B AR ShIR LA S ik EARK o CLARFE AR Z TNFaty 5k 0 IL-6%5 %

Al » P BCLNE L i S e 4 -

=~ b F N A M S CLN S AR B2 e i o) % 2

M REtafa R % A B KA B mbin & £ o & L2 /MR R > T ok — ik
%% A BT > 403 K8 TNFo ~ IL-6 ° AL N & 3 4% 2 BALB/c/)s R 1 KB
Wréafl, > B fFE R ERwE2.2 o Zth b N KRB AR EF TSR -

oM EE R T e ta i E 0 &R B o BB NS F A i AR B e e
TNFa% i€ & &% % > {2BGP-EA #1BGP-EtOHAE 28 3% 6 #p HI1L-689 it » B85 L
FNEASBEM X BA B X2 BN o CLNRCLA®) R & R4 E2.2 » CLN4E25
UM &R E T AE B8 % 09 IR AKTNFa 2k > 3t B 78 %78 B 50 uMAE FRAKIL-6%5 i 4 A% 3
(p=0.08) > CLAFE50 uM =T LA 88 3 444 4] 5 s TNFa & IL-64F A » #2-FCLN$2CLA

zl’s'ﬁ‘%‘#ﬂ.‘%ﬁ% 8 B 7.7 °

Z - LENLSHEEYHRCLNHELL) ATt B &
BT ARAL 2 R A SLCLN# %78 RE 6955 £ R R BR A 04 &4k 50 R 32
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NBR T4 BAREL4 © B23 AR REARGRIZ T @ F iR » EHRLERE Hia
B tg & % o

EL4%a Btk % 7EAL1% > T b R E0IL-2811-4 > 18R 4 3bIFN-y » 4u B 2.3F
o B NEESF 0 EAEMAEL00 ~ 50 ug/mLiE T » BA B8 6930 %] 4a BLIL-2 89 o
ik o B FE M AE200 ~ 100 pg/mLR FLEF > GEBAE YRV IL-200 ik E o fEikIL-489
47 » BGP-EAEARIR 25 pg/mLAE B8 F AT B 1L-489 50k > 1208 B 100 pg/mLAF A
78 % ¥ #] » BGP-EtOH A2 B £ 200 pg/mL AR 322 F o IL-4 89 5 ik B8 5 e k4 bl

FNIE ST M PR E M o) R TR H HIL-2 5 1L-4 89 ik o

ULCLNRCLAR FEEL44a g, > 4o R Wy ik 24 B2.3 - di & R4 3 > CLN
RERE 2 R L 0438 o ) BB 25 TEARIL-264 5 ik > $NL-464 50k R 8 % R 2 3 Jo i 4g
IL-489 50k L5t - 2@ Ba ¥ £ B - ACLAKR B EL4 % i 88 3% 64 HIIL-2 82 1L-4 84 &

ik 3t B -

W~ F NS S CLNE R o i 8 %

MR A G BNRRY ZRBE B EVINRIBLET » o7 BA5 i — 4 dm 38
F 0 B RIEIAAE o L ENE E M CLNFeCLA R EBALB/c/ )N B A7 X B B 4 L,
P75 F R E2.4 0 RBGP-EA 20 pg/mLEA o F 1 0h 0 A% R %
BhHEE -

B S A R BERR fa B i fm LR F L B Rw 2.5 - BIL- 20 &N
& > BGP-Hex#1BGP-H,0 12 & £ 10 ng/mL & 400 ug/mL&E 2T - #EA 35 69 /% 1 AR A
wm BIL-2049 it (p=0.07; p=0.09) » T BGP-EtOH R # # &4 30 IL-2 84 4 (100
pg/mL) ° fEIFN-y &) 4ris » BGP-EARE #8 % 64 I IKIFN-y 8y 553k » M iBAF M hE A #p

FOAZ L o HINIL-409 06 F 0 LB NAKEYAE S IREL00 pg/mLEIET » AILHE

St (p=0.07) HENEEHE > K& HNIL-2/IL-4$2IFNy/IL-4

BBl S BBEERE o MM ACLNSCLAMRIE > B E254& K T4 > CLAES
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BET 0 IL-282IFNy 5 ik A B AR A % > CLNAESO uMUR 2B > AE BR 2 30 H1] IR ik 4w
B 5 i IFNy o i iy %42 2 /R L 69 R T (50 uM) > % AeHp HIIL-4 89 9036 © BAIL-2/1L-4

PLIFNY/IL-4 L5374 % ARG - 3t & B % 69 %5 B (] 2.6) -

A~ LEAEHEDACINE FReBMTEIB ReBOBE

AR ¥ B M e fR S 3t R B TR R fp 0 ATRALRIZLNEY > 40k
IL-12p70 ~IL-10 ~ TNFo2IL-6 89 % & > wE2.7 A Stk ¥ R 7 R R >
PRBEEREM R @il ir &% BCLNA R E A B a7 78 & 2RI
W80% e

el E B EE R wE2.7 0 LENEFE Y - CLNECLA » %
HE BB % o) AR K 4m B8 4 TL-12p70 (E2.7(b) ) > H F L3 NEA ~ Hex ¥ #$2CLA
AEBE F B9 HIIL-1089 2k (E12.7(c) ) o A XN E TNFosm it » PR &k B 3 A K
FIh 0 BAR SRR IR D B Rt R TNFasd i (B2.7(d)) « #HEIL-689 4% > Ak

2 INEA$LCLA ;88 % 64 #p 4] 4 #61L-6 ° hexane 2 4% BI| 4 A8 3 b4 FEAKIL-68Y i ©
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s 1
- n
g 191
s 1 Ay
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(b) BGP-EA BGP-Hex BGPEtOH  CLN CLA
ug/mL uM
10+
— 8+
‘_EI * * *
5 6 =3 *k AVAY,
\C/ *% *% g g
P " 2291
LZL *% ¢ %
= 2191%
: e M
) A L A7
0 25 50 100 25 50 100 50 100 200 1.2525 5 12.5 25 50
BGP-EA  BGP-Hex ' BGP-EtOH CLN CLA
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© LPS (50ng/mL)
150+
g
*g *
*z 100- * *%k k% k%
§ *%*
o AL/
® 501 g g
© * kk kK k% Kk *k / %
- NAd Aak 1 A
0 1k
0 25 50 100 25 50 100 50 100 200125 25 5 12.5 25 50
BGP-EA  BGP-Hex BGP-EtOH CLN CLA
ug/mL uM

LPS (50ng/mL)

B2.1 LA EE4 s CLNECLAYRAW264.74a Bk 775 R i dm ik Z 0 2 %

Figure 2.1  The effects of BGP extract, CLN and CLA on (a) cell viability (b) TNFa
and (c) IL-6 cytokines production of RAW264.7 cells. RAW264.7 cells were pretreated
with various concentrations of BGP-EA, BGP-Hex, BGP-EtOH, CLN and CLA for 1 hr
and further stimulated with 50 ng/mL LPS for 24 hours. Values are mean + SD, n=3.
Cells viability was determined by MTT assay. Each group was compared with
non-treated group by Student’s t-test (* p<0.05**, p<0.01)

30



(b

N

TNF-a (ng/mL)

IL-6 (ng/mL)

%% AREIMEREAE LS R FRCLNHE B X i ¢ R B EE

(a)
T 150
2L
3
5 %
' = ~ 1 7
5 N - - vzziv*-fé -
g 21%
£ 50 ? 2
3 1%
© 717
> 217
> N
8 o A
0 5 10 20 125 25 5 25 5010012.5 25 5012.5 25 50
BGP-EA BGP-Hex BGP-EtOH CLN CLA
4 pg/mL MM
2.0+
T 1.54 *
£
(o]
(=
~ 1.04
o
uw
zZ
= 0.5
0 5 10 20 12525 5 25 50 100 pg/mL 0.0 50 1 00 B &
BGP-EA BGP-Hex BGP-EtOH 0 125 25 50 125 25 50 uM
LPS (10pg/mL) CLN CLA
LPS (10pg/mL)
501 30+
404 «
-
c 204
304 =
* * * 5
- ©
2 * & 10 ¥
10- ﬂ é
C C v L L
0 5 10 20 12525 5 25 50100 pg/mL 0 125 25 50 12.5 25 50
BGP-EA BGP-Hex BGP-EtOH CLN CLA

LPS (10pg/mL)

LPS (10pg/mL)

B2.2 WL NEEMY s CLNECLAY AR IEIE ta B 1775 F S tm o T ik 0y B %

Figure 2.2 The effects of BGP-extract, CLN and CLA on (a) cell viability (b) TNFa
and (c) IL-6 cytokines production of primary peritoneal cells from BALB/c mice.

Peritoneal cells were pretreated with various concentrations of BGP-EA, BGP-Hex,
BGP-EtOH, CLN and CLA for 1 hr and further stimulated with 10ug/mL LPS for 48

hours. Cell viability was determined by using MTT assay. Values are mean = SD, n=3.

Each group was compared with non-treated group by using Student’s t-test ,(*

p<0.05,** p<0.01, # 0.05=p<0.1).
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Figure 2.3  The effects of BGP-extract, CLN and CLA on (a) cell viability (b) IL-2
and (c) IL-4 cytokines production of EL4. EL4 were pretreated with various
concentrations of BGP-EA, BGP-Hex, BGP-EtOH, BGP-H,O, CLN and CLA for 1 hr
and further stimulated with 50 ng/mL PMA plus 1pug/mL ionomycin for 24 hours. Cell
viability was determined by using MTT assay. Values are mean + SD, n=3. Each group
was compared with non-treated group by using Student’s t-test , (* p<0.05,** p<0.01 ).

32



%% AREIMEREAE LS R FRCLNHE B X i ¢ R B EE

(a)
T 150
2
©
g TI
c T T T
S 100 il I 1 T
R NOUU SO - N RN O A 0 N O e O O 1 o OO
X
2 50
Ko}
T
2
8
0 510 20 255 10 25 50 100 100 200 400 pg/mL
BGP-EA  BGP-Hex BGP-EtOH  BGP-H,0
(b)
S 1501
Ko)
©
o
& 100+ = = I
c v v w e
ks
2
£ 504
o)
©
=
0 125 25 50 uM
CLN

B24 WLENEE -~ CLNECLAM KA i f7 8 Ry B %

Figure 2.4  The effects of (a) BGP-extract and (b) CLN and CLA on the cell viability
of primary splenocytes from BALB/c mice. Splenocytes were co-treat with various
concentrations of BGP-EA, BGP-Hex, BGP-EtOH, BGP-H,O, CLN or CLA for 48

hours. Cell viability was determined by using MTT assay. Values are mean + SD, n=3.
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Figure 2.5

The effects of BGP-extract, CLN and CLA on (a) IL-2 (b) IL-4 and (c)
IFN-y cytokines production of primary splenocytes from BALB/c mice. Spleoncytes
were pretreated with various concentrations of BGP-EA, BGP-Hex, BGP-EtOH,
BGP-H;0 CLN and CLA for 1 hr and further stimulated with 5 pg/mL ConA for 48
hours. Cytokine values are mean = SD, n=3. Each group was compared with non-treated

group by using Student’s t-test (* p<0.05, ¥ 0.05=p<0.1).
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Figure 2.6  The effects of BGP-extract, CLN and CLA on (a) IL-2/IL-4 and (b)
IFN-y/IL-4 ratio of primary splenocytes from BALB/c mice. Spleoncytes pretreated
with various concentrations of BGP-EA, BGP-Hex, BGP-EtOH, BGP-H,0O CLN and
CLA for 1 hr and further stimulated with 5 pg/mL ConA for 48 hours. Values are

mean + SD, n=3. Each group was compared with non-treated group by using Student’s

t-test.
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Figure 2.7  The effects of BGP-extract, CLN and CLA on (a) cell viability (b)
IL-12p70 (c) IL-10 (d) TNF-a and (e) IL-6 cytokines production of bone-marrow
derived dendritic cells (BMDC) from BALB/c mice. BMDC were pretreated with
various concentrations of BGP-EA, BGP-Hex, BGP-EtOH, BGP-H,O CLN and CLA
for 1 hr and further stimulated with 500 ng/mL LPS for 48 hours. Values are mean + SD,
n=3. Each group was compared with non-treated group by using Student’s #-test , (*
p<0.05,** p<0.01, * 0.05=p<0.1).
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FrEn
— > LW ENECLNT e 3 & F/LPPAR0EPPARY ™ B F L B X ey 2 R

ARG ERBET  LE NE DA E I EIERAW264.7 4 FRARATAE XA
TNFo$ZIL-689 4k > B F T B T B SLB M 3 4 7% e IR A AR BB 48 B > LPS RIS T
SitIL-6894E /1 > Bk LWE R EMEARERRR AP XN TCB LB XK
R

WEEyH L4 B 0 L INEA % 4 B A PPARa#1 PPARY &) /& M (Chao et al,,
2003) » 4o fe Bk 4 i F 75 ILPPARY B A U8 X 6920 K (Straus et al., 2007) » BT
At & % #BNF-kBi& 42 (Chinetti et al., 2000) > #F 75 445 3 3% Mplacenta 2 4 =T #p 4] /& 1L
B " 4m Ja AR 69 PR EE R AE ik o 3B AE FEIRNF-kB #4 7%t (Kobori et al., 2008) e PPARa
AR T B B G FEANF-«B /& M 81 F 3542 45 X KX R &9 & 3 (Delerive et al.,
1999) « H8) L 5 N FE By HL s RAE A » 3 A 340 £ 4 BPPARIPPARY &) 7E1L -

T #7246 4 9c, 11t-CLA B #1PPARy4 4 ##E 71 (Ringseis et al., 2006) > .

B A EIARAW264.7 4 i AL LPS R 30 TF 45 K 9 & 49 2 ik (Yu et al., 2002; Yang et

al., 2003) > AL EI AR B9E B CLAR A Hu3 X 8948 A o CLNA 4 B B 5 7 LB~

B A 7FALPPAR0/y# AE 71 (Chuang et al., 2006) ° AN F 5z & R AT > X RE 4a L 72

LPS7EALTF » CLN&Y R IZ T AR XA B a9 o is > AT X690 A » bR
TR ¥T #E AL #BPPAR ©

AERIBET 0 L NEA ~ B XY ~ CLNHCLA % =T FEAKAR AR 40 B IFNy 89 2
whE 0 PLEACE A BLCLARE #8 % 693 4] A AT % B AR IFNy ) & 3,2 (Luongo et al.,
2003) © & RAGL o A KB 0 PPARaB) FALE] 7T 3 6] AR o BOEACT 4a B i
#TFNy#9 A 71 (Straus et al., 2007) » B 7&EILPPARy & & F& KT 4 i 54 IFNy(Cunard et
al., 2004) » IFNyRE$9 FAL E S 4a i > 3 wbi R ZRREVAE ) > WL ELe) EvE min &

DA Rt E TR RRIE c B IFNy AR X RETAE ERAE -
R B b E N CLN## B 4£38 BPPAR £ 2|48 XAE A > MHpH1 T4 B 50 L IFNy
REBERN LR TE > FEELE—F O RIR -
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—— é*?%ﬁﬂﬂ é‘j ﬁ;?; :J=a EF /",'Fﬁ

AERUB Rafn ELAEMARMH e > FHEEBHNERREGBE
IL-12p70 & & of B3R ém e ~ Evstmfin st RémBopr oot > H T4 Thl & k)
s-fb(Sieling et al., 1994) > Thl4a i £ % 53t IL-2821IFNy © £ ZAEF AL F AT 4 i
FE S in 0 S m AR AR R RE 0 1R R B > T ey idits
HERWAE > Ao s IFNEFF A KR B354 o L N&-FE 4 ~ CLN#CLA#)
R E G R AR aBalL-12p7089 4t > ¥ L% NEA ~ B FE 4 - CLN#CLA
& AR B 4o B B9 TFNY 849 400k > P IA S % B 0 R BB - 33 SE 4R 50 7T AE B A IR 1K
Thleh % ZRIE > mAphl s X RIEaHE A > LTRAE Ryl — > FTHRR
B & ob B T Hp A B R fm B S K A E TNFoS2IL-649 53k

FZEEE % RIES T > Thl1 ¥ Th24m il o ik bl 4a ok 5 B A 48 LA & a9 1
F o M T AR — AT RO IR AE o L35 N B H R A 4m B Th1 $2Th2 4a 38 % B9
DA ARE GRS E > ho I EAZE A RERA F 093 HIIFNy 84 50k o B 3 4 B & 3 H]1L-2
PLIFNy » K E A A S ey A EIL-2 L4535 > {838 H N Th1/Th2 8 47 & 88 % o
HE - -BEIRAEREFOART BEF LB LB ENAABNIUE X/ER > #»
A1 AXBE F 4 B RE BB 2% 09 307 I IFNYSLIL-4 89 5k » BLAETR 4 s A A B P REE 4 X
P AR K T R FE(HE  2008; % 0 2008) e CLNZA AT FPL R Y 5 LB Cag ¥
WAL B AR R 4 R IENY SRIL-4 89 50k > A U XX BN > R ECLNE A
BE B Rom e AR B AR 0 bR KRBT R IR BT TR -

Z-LWFEANEHFHCLN

AR ENT B BRAERASE > FRENTHwERRELACLN > »
UV A TE&ARE S RRBRBE KK * H F9c, 114, 13--CLN#>268.8 nmA & KR WK
+(Suzuki et al., 2001) » #| A s F % > SRR TR LT NEESD FCLNG 2 F >
BRBTUECKRENTEERZH > NHA0%  HRATLHBLEEEW1.5% - 125 #
KR > BANEY T oL B LB L B XG> A =B ks e
IR EN@ AR BB A A 0 5 FE AT K AR 0 BB K AR 1% 7B IEPPAROEY RE
KA AT #A % L HH(Chuang et al., 2006) °

AREBRAAGLENECTIHEENE S RS A %2 ZHCLN » 127 fe S k4%

B A B 0 B bR Tkt 3K M ¥ A A BE R e il 6 LA RAE A AL R 4o CLNR A8 % -
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RAW 264.7 | #1X A8 FEARAR EL4 OIvae:iE il BMDM
e NnNENNnNENENNnE
BGP-Hex i ¢ -- -- -- ¢ ¢ ¢
sapEoH| | | { i} i} { V] - y
BGP-HO | == | == | == | - | -- - ¢ ¢
CLN S V| - i} V|- V| -
o | = LV T T T LT P

E MRS 0 | P Wl ol 0 BATER C p<0.05 K & FTEA ¢ 0.05<p=0.1
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F=F L N A R 2R o BR H AR B AU B K

MFRFATREARE T BT ARREBREZZ5 > RRETREZ R 89
g B F 2 — o LALLM ~ n-3 % 7R 40 A5 B BR AR BRI Ju Bon-6 % TR A8 Fo s B BR
WEUEIRE » AT e ) R Aok g BB ey sk B A B B AU M AR 00
16 A (Graham et al., 2004 ) ° B A7 @ L &4 — LR & B HUE K ARG R 3h 0 Bk
HRRUAFECHEMAIGRM BB RAH T X EBRE BN AR ER
My il e ey @l E R » RIFETHE HRER S

WA RS — R AR A L P REFRAAE > FREBERE  RMEFRE
£ R ARA NG T2 % RIE © /£ AT — F oyl T i+ > 475 5 RCLNA 82 9k
REFEE B A HUE X AR BERR 4 B IL-4S2IENy 8 4ok > B A A& & e91ER -
LEANEEH T CHRUBRBRENAERERZSA  EHN L RRERBE
R E AR R LT INAF] b 28R > AR E T e @ A R A B & R AE
7?7 RABERREGHR T EHFE - BENARL T LI L > 9, t11-CLAR A sk
Ron AN B PR B RO FTAERE R T i A — B ey -
B b AR SRS RN R R LN~ R IER 5 b B L 4R B R
BREN R XA B R R REZDE  ARNIER O AP REREXRE
ek R A~ A5 M f Tk ROE B # K R & 3L e) 4 4E
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B ZF L KA CLN¥HE R P A % 9% RO 093 %

%8 MRk
—~ HamE i

Wb 3 NAR S A FE 3R v IR L N2 SRR IO R SUER F S A 5% R I KRR
MR RB— R ER B REMERT THEEE - BBE - mAkilLE e
G Fmh oy o & RITAE R Y o CLN (Cayman, Cat. No.10008349) 4t B K7
98%3¥1 9c, 11t-CLA (Matreya LLC, Cat. NO. 1245-10) #h & A% 98% > CLN#2CLA
BERVEIHTY  BZABRIERRAEMISmg BRMMAOI mL > & FREK
£ ¥4 H 1% CLN&KCLA °
=~ BT RR

(=) BHA%

9 8 KBALB/cH#E R 8 B & RE T+ 0 o RN REEME T - BAEIEHI7
252°C » B EIRIF I & A 12/ 0% 1 B Bk R FERRERK > B3-4 R THE IR
F 0 BEHDRME o ) A8 KEFHIL EATEAUE B 0 748 ~ 1038 v 1238 B A
74t (intraperitoneal, i.p.) OVAHLR @ LA Imject Alum A4 & » 38R IE 4 AT M
RE B — RESHE — BRI R AT E SR B AOVALF R HIgESL RS s &
o B AOVA-oildE#l 48 ~ A 5%b % N R A IOVA-BGPA ~ B R & 42
35 mg CLN#OVA-CLN# ~ 4 X & #7235 mg CLA#JOVA-CLA# ~ v B EZ 58 & 4
prednisolone £ # BBOVA-Pred4e ° % F — 44 R B AL PBS-oil4a > 14} 48 5, LA
AIN-768 7y A S w o ] B $8 2 4 prednisolone # #% T B #% £ AHR AT4 X Bl 46 LA & £8
AT LEREARIEA  FORBECT LB RE Fho£3.1 - HBBREDR » 5%
FILHOVARIR BT RAMEEL © MPBS-oil4a 4 T HFALPBS » 2R 13K 4 R 2/
Rep BB B8 0 16 RIBARIE R ©

(=) B&F KX

BB Ty kA OVAR/ TR » 54 Bl (adjuvant) 8L 84648 + 0 42/ B8 ~ 10

P Fu 1238 BLEE 43 (1.p.) > PBS-oil 48 A LA % 0% #% 1 )& 22 69 PBSEAROVA » B & &
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MATREAE 02 mL » 2 AR R AR ~ BATOFRIE A ) RRAT — R BARGEAT — RIS
% HAL I OVAZL B AT RANME RIS FH 3 F R IEBHPEE X RIE > PBS-oil 48] 24
FHAEPBSKRAEOVA » BAUAEZRLE -
1. OVAREREE & 308 (ip.)
REF A OVA (10 ng/mice) 2 Al(OH); (2 mg/mice) & PBS °» & % 40.2
mL °
% R % =ZRIHAOVA (30 ug/mice) # Al(OH); (2 mg/mice) & PBS °
#0.2mL -
#LJR (antigen): Ovalbumin (OVA, albumin chicken egg, Sigma A-5378) > HAPBS
AL 220 mg/mL > #-20°CHRAF ©
2. 4% %l (adjuvant): Imject® Alum * 40 mg/mL
3. OVAB A& (inhalation, i.h.)
B 5% OVA (50 mg/mL)AMAPBSH > #| A A2 & ik 3k 5% % (ULTRA®99) 1%

OVAERFEAL » #4H]ik 404 mL/min > $E3EHE N ZABRA30N4E -

(Z) EmAREAT A

Grouping by OVA-IgE
and start feeding

Sacrifice
i.p.1(10ug OVA) i.p.2 (10ug OVA) i.p.3 (30ug OVA) Inhalation AHR

Age (weeks) 10 12
8 T
Blood sampling Blood sampling Blood sampling

Prednisolone

31 A X AR EA S AR

Figure 3.1 The protocol of sensitization and treatment in murine model of asthma.
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#3.1a FkHE A

Table 3.1a Composition of the experiment diets (g / kg of diet).

AIN-76

Ingredient Normal 5 % BGP
Casein (ICN, USA) 200 197.8 2.2
DL-methionine (Sigma, M9500) 3 3
Corn starch (Samyang genex, Korea) 150 122.7 273
Sucrose (& HE &k dFs) » £74) 500 500
Cellulose (JRS, Germany) 50 30.9 19.1
Soybean oil (& #%) 50 48 2
AIN-76 vitamin mixture' (ICN) 10 10
AIN-76 mineral mixture' (ICN) 35 35
Choline bitartrate (Sigma, C1879) 2 2
Bitter gourd power - 50

1. The composition of AIN-76 Vitamin Mixture and AIN-76 Mineral Mixture is as described
in J. Nutr. 107 * 1340-1348 (1977)

£3.1b & 40548 N A SR

Table 3.1 b The different content of treat on each group

Group Tube feeding Diet

OVA-oil 0.1 mL soybean oil AIN-76

OVA-BGP 0.1 mL soybean oil AIN-76 contains 5% BGP
OVA-CLN 35 mg CLN in 0.1 mL soybean oil AIN-76

OVA-CLA 35 mg CLA in 0.1 mL soybean oil AIN-76

OVA-Pred 2 mg pred/kg BW in 0.1 mL soybean oil | AIN-76

PBS-oil 0.1 mL soybean oil AIN-76
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(w) +REBERE (AHR) A&

NRAEBNMEBEUR RISAE 0 N TRRBRCFRELS BB o AR A LA
Buxco system ( Biosystem XA, Buxco Electronics Inc. Sharon, CT, USA ) » #1 A 4 %
¥ &9 transducer ( differential pressure transducer, Buxco ) A& preamplifier ( MAX II,
Buxco ) W&/ B R E F L6y E M3t KiPenhfl - AL BRAEKRETE
#> whole body plethysmograph chamber ¥ > 2A#2 5% & & RALHPBSEA
chamber =7%-4% » ¥ 4h3¢ chamber ¥ % #re9FLAMXL - &R =204EN
Bo4E- TR ) { (Penh) > B LU#3E R E 2 Methacholine ( 6.25 ~ 12.5 ~
25~50mg/mL) "EH LT NER M SERESE—ROBERFE  RE=n
SR ML RFRE= NP Penh A -

Penh {&#93t 5 % X & pause x PIF/PEF ; Pause = (Te — Tr)/Tr, ( PIF : peak
inspiratory flow ; PEF ® peak expiratory flow 5 Te * expiratory time 5 Tr * relaxation

time ) °

(AR %5 ]
1. Methacholine (Mch) * Acetyl-B-methylcholine chloride (Sigma A2251) ° YAPBS
BLAk 6.25 > 12.5 > 25~ 50 mg/mL °

2. Whole body plethysmograph * Buxco Electonics. Inc.

= BYBRBERTRMILE RS
(—) iRkl &

N BANAE B R R e > Jo B 3147 o 4 ¥ BRGEATIR Bk 0 B D R
BEREALHAOZEY  FHRABRRUMEZLE T AREFRERL > BH
#5100 uL > N4°CE B3 - 48544 0 BA12000 rpmidif 8020548 0 I E f ik
PRAFH-80°CHF - #7 ©
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(=) o#H4 EHHMIGE - 1gG, ~ IgGnAI &
(A ]

1. coating buffer : 0.1M NaHCO; (8.401 g) &Nk #FK+ » pH=82 " & ZF|1L

2. OVA : &% coating buffer ¥ ° /R & %10 ug/mL

3. Blocking buffer : 1% BSA in PBS

4. Biotin-conjugated rat anti-mouse IgE ~ IgG; ~ IgG;, monoclonal antibody *
anti-mouse IgE (PharMingen D2112D) ~ anti-mouse 1gG; (PharMingen D2002D) ~
anti-mouse IgGy, (PharMingen D2012D) &% blocking buffer ¥ -

5. Avidini % 2 3% 84L& % (avidin-horseradish peroxidase conjugated, PIERCE
29994) > {& A 85 FE30001%

6. Citrate buffer * Citric acid monohydrate 13.134 g * Sodium citrate dehydrate
18.381g > %7250 mL dH,O > £ 8 & & %40.25 M » 2L Sodium citrate
dehydrate e A Citric acid monohydrate3f % pH=4.2 ©

7. TMB : ”NeA-Blue” (Tetramethylbenzidine substrate, Clinical Science Product Inc.
01016-1) > AR EOVALH: £ MHIgEHLAE -

[75:%]
T J& 96 7L % (Nunc-Immuno plate) F Ao A&7 coating buffer ¥ 890VA 10
ug/mL > 200 pL/well » ERN4°CiB & o MAPBST#4R > b E RS ErRILEE > A

Ablocking buffer 200 pL/well SARZV JE45 B IEay &4 o TRRIE2NEFE 2

PBSTZ5K » H v\ ChoiR B AR % 5 8 & MR 6 A RIHR 0 © OVASE R HIgE

A CRIEBR > OVASF £ MHIgG RIgGht F iR R E2/NEF% » UAPBSTZ6K » Au

NI LAY F e iR E B IBUBE100 pl/well > 8 R E2/ N > APBST#HR7R

» Jim Aavidin-peroxidase 100 pL/well > R JE2/NB54% > BAPBST#8R » iz 2 A E

RTMBRIE » £l egF A 2 & 0 BIE KK {E620 nm » 4 R LAELISA unitk

T o ARERT 0 AT AT BT BAUN R ey oF B EEF ) OVAS £ HIgEFHHFES0
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15 5 OVAHF R H1gGi# 16000015 ~ OVA#F R HIgGo 800015 « EU. 83
K4 TF -

ELISA unit = (ODsample = ODbpjank) / ODpc - ODpjank ©

() #F 4IgE ~ IgG > IgA ~ IgML A ER X
(A ]

1. Mouse IgE ELISA Quantitation Kit ( Bethyl, E90-115)

2. Mouse IgG ELISA Quantitation Kit ( Bethyl, E90-131)

3. Mouse IgA ELISA Quantitation Kit ( Bethyl, E90-103 )

4. Mouse IgM ELISA Quantitation Kit ( Bethyl, E90-101 )

5. Coating buffer : 0.05 M carbonate-bicarbonate buffer = Na,CO; 2.65 g & %>dH,0
¥ > pH=9.6 * & & £500 mL °

6. TBST : 0.05 % Tween 20 in 50 mM Tris * 0.14 M NaCl ° Tris-base 6.05 g * NaCl
819 g EHMdHOF > pH=8.0 > A ZEIL -

7. Blocking buffer : 1 % BSA in 50 mM in TBS °

8. Sample / standard diluent : [ Blocking buffer °

9. TMB : ”NeA-Blue” ( Tetramethylbenzidine substrate, Clinical Science Product Inc.
01016-1)°

[5:%]
7> & 96-well plate F Aw A 100 pL/well 8 10 ng/mLZ affinity-purified

antibody * £ % F RJE1/]N6F » ATBST#42R ; AvAblocking solution 200 uL/well >

FRRBEUNE > ATBSTHSRK 5 An AR I Sofu 4238 38 & M X AT R F > 100

uL/well £ 2 & JE2/N8F > BATBST#6R + Av AHRP-conjugated affinity purified

antibody 100 pL/well * £ R JE1/NEF > ATBST#HTR 5 & Aw AR H R TMB 100

uL/well » 8L RJE - #5ilF ¥r R 2 &8 A1 E620 nmBR B fE -
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(m)iF & & % & (Bronchoalveolar lavage fluid, BALF) #= it 2 B3 $1 % 32

AA R E]
1. 10% FBS/RPMI-1640 %4k
2. LiuA & Liu B : DELTA
3. 1421848 - Canada Balsam, Hayashi 030-01215
4. Cytospin * Shandon, Cytospin 3

[5:%]

o BAREZ > THBENOEERR > A THRAEIIMIILAHRE > AT

Fd o RSB FAEANZIAET LT BN AFREGEBALE > A
4 BB RE BT > BRO0.5 mLAY R APBSIEAM IR P L B = 0 HFEALS mLEES
B EREANLHEE4R 0 $BIRA2 mL BALFAA15mLAEw E » £4°CEA1500

rpmBE ST 54 0 B LR 0 AREA-80°CAKM At ie i E S E o TR Rk

dye exclusionx % & > Mta st MBS HATA @ik FEHE - AW ERLE

5x10° cell/mL * B #1100 pL %= & > #] F cytospin e 500 rpm F #8244 - BRF #
W h BRI 0 ALiu AR BIF 308 0 ik SAREE 0 Mk A UALIuBRE & &58)
C PR SEREE > AR Rtk o AFTRABH A o BE R 0 21000x7H 8T

3 E VSR B AL EP X e L 40 R EEAE] o

(Z) MBhta i 2 AT 3% %
REBFERF—FF=F Pl > = - MR@ BRI BRFIsE - RAER
HY TR SH AR AT

JE4F E M Z % ¢ ConA 1.25 ng/mL (concanavalin A, Sigma C-5275)

HREMHEE © OVA 400 pg/mL
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(%) PR 4m il 36 2 ) R

(R AR 5]
1. stk E & AN EETR -
2. *H-thymidine : Amersham, TRK-120 B376, 1 pCi/mL * 4% A AT 2A TCM medium

HAE201% -

3. Semiautomatic cell harvester * FILTERMATE 196, PACKARD
4. IFHIHHE MR 4 Skatron, Filter Mat-11731, 102 x 256 mm
5. Direct Beta Counter - MATRIX 96, PACKARD

[5:%]

o R e B 0 95 B2 A2 3] 2x10° cells/mL » #:96 well plate F Av A 100 pL4a i

& > B AA100 pLETCM medium A & A R E % » M E3T°CHEBIL R M T35 548
JNBF 0 B e A20 pL 0.05 Ci/mL *H-thymidine * 8 3% %24/ N > DA 4 il Bk
& IR B TR K L A R 28R 4% 0 ADirect Beta Counter8] &
*H-thymidine#k 4 o A 89 & > @b ¥ /F B dmfio 3 £ 093 B © &R USL.
(Stimulation index) &7~ °
S.L. = ( Sepm — Bepm )/( Cepm — Bepm )
Sepm © #m 0 AE ] A R B0 3 4 P #k N 09°H-thymidine 4 B4t 4% 3% B2

Bepm + R AuAEAT 4 B, BR et 0 422 A TCM medium A7 RI4F 69 B4t 67 58

Cepm * R Au Nt Bi o 42 & R B A7 4L T BIAF 69 B AT 4138 2

() BRmp 2 RAFEIE A
(]
REFEE—FE—fPrrd» = - itz BUFMInk - 27 % 1 LPS

10 pg/mL (lipopolysaccharide, Sigma L-2654)
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U= aAbe B Bk DN R o f N B RCEIRTS% B 0 3 B AR RS
RE > AFHE EREEEEL > A TRIIEE - A& HEEEA3I ML
HBSS buffer » =8 &8 % > HRHERE > FH3R > £F29mL @iliFr - #
ok 4 B TF R L1500 rpmBEs 10404814 0 Bl4w EF R > AHBSS&#rR k3R > B
#a A1 mL TCM/RPMIAE 4a i34 £) 6 3% » st Htm i 403 - A% a3 B £3x10°
cells/mL ° Bl & 69 B 4m B E A48 well plate ¥ » EmANFE EeyIn R RS HA
FZ I AR o R b B R AR E B 1.5x10° cells/mL © BAMEBIEEHM F 0 5%CO,

37°C32 %48/ NBF » WER L F iR 0 ARAE-80°C o

(N\) mBRELERE
(1) BD Pharmingen # %t

A
REBTERF_FF 8 (=) ek 22 RIE

(2)R&D 4% %t
(]
1. ELISA kit (R&D% % : IL-13 ~ IL-1B ~ IL-10 ~ TNFa * eotaxin)
2. 1°Ab : Rat anti-mouse IL-13 ~ IL-1pB ~ IL-10 ~ TNFa ~ eotaxin HL88 > &H
coating buffer ¥
3. 2°Ab : Biotinylated rat anti-mouse IL-13 ~ IL-1B ~ IL-10 ~ TNFa * eotaxin $T5%

» 7 #blocking buffer F

(3) eBioscience % %t
(7]
1. Capture Antibody (1°Ab) -

Purified anti-human/mouse TGFf1 (Cat. # 14-9943-68)
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Purified anti-mouse IL-17A (Cat. # 14-7175-68)
2. Detection Antibody (2°Ab) :
Biotin-conjugated anti-human/mouse TGFB1 (Cat. # 33-9923-68)
Biotin-conjugated anti-mouse IL-17A (Cat. # 33-7177-68)
3. INHCI: 10N HCl (Katayama Chemical) 10 mL > #z=:=Rk7K £100 mL
4. INNaOH : NaOH (nacalai tesque) 2.4 g E#=RAK+ » £ £100 mL
[5:%]
CEEE:
3 DRl TGFPIEF > AR SHZE 20 uLey IN HCI 35484 > R 100484 0 &

BAIN NaOH 20 pL ¥ fu Bp =] o

(4)PGE, 47
[Rz2]
PGE24 s, = 98] € & 2 A competitive immunoassay > FPPGE242 & 40t & &)
alkaline phosphate PGE2 conjugate#t ¥ & & 8¢9 PGE2 £ Ak 188 ©
[X%]
Correlate-EIA prostaglandin E2 kit ( Assay Design 90001, MI, USA )
[75:%]
Feplate ¥ An NGl E ARG HR S 0 ERRE2/NE > WERFPGE2423% 4 {2 plate J&
IR &Y goat anti-mouse IgG Fc antibody 44 5 e k&S89 E 1% > il AIKE p-Npp
(p-nitrophenyl phosphate) #4T 2 &, » 1/ EF#%3H B405 nmBR K ME B4R E L ey R

FE e E AL PPGE28Y A & ©
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(/) Real-time PCR % 447 % #7 AF 4o 8 48 Bl &K B
(1) #ARNA X 3hH
(KA
1. DEPC-H20 : B3 mL diethyl pyrocaronate (Sigma) %3 L==R/K ¥ » REFHF
A& > mEAEY K -
2. TRIZOL Reagent : GIBCO (Cat.NO. 15596-018)
3. DEPC-H,0 saturated phenol : AMRESCO (Cat.NO. 0981)
4. 3M sodium acetate (pH 5.2) : B81.62 g CH;COONa-3H202 A#>160 mL ==Xk 7K
v KBS EE P ZpH 5.2 14 5 2200 mL °© B AvA0.1% DEPCIR A B R
AERIEA
(%]
HRF A B A/ A1 mLZ TRIZOL Reagent (Invitrogen) > 434 5 # 7K £ B 234
B M ERBEISmLMERESE » FRAFESH S 0 74°CLA12,000 rpm #s
20442 > BUy 4 & £ #71.5 mLEES & 4% ° swA0.2 mL chloroform (Merck) ° & % ¥
% 0 RRFE23 psEEH G RSB H4°CEA12,000 rpm BES 1554 o BEC
BN RIE S BB K ZEHGMERCE T o /wA0.5 mL isopropanol (Merck)i&
4 o AACHEFE N - B 12,000 rpm 8020548 © £ LFR o Uik Zpellet
#wA0.4 mL DEPC-H,0 | 7\ & & ZRNA pellet /58 > BimANEEBZ
DEPC-H,O saturated phenol (Amreso 0981) > 5| ZLE & 30%) » #4°C2412,000 rpm
BEG55-48 o B LG K AmA0.4 mL chloroform » & 2L & & 308044 » #4°C2L12,000
pm BEL205 4% o BRI EFIR A 0 w0145 3 M 23 M sodium acetate (pH
52) WA BB > R EMN-20°CEITRNA 1N (T JUkkis R Y
A& F) > HA°CA12,000 rppm 20442 485 EFR 0 BAT70%E 4 F JERNA
pellet M=Kk > W F R TR > B 20 pLZDEPC-H,0 =% » B ERNA AR

1004%4% > R1260nm/280nm & K&+ ERNAE & -
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AR 260nm &R HAE] unit = 40 pg RNA/mL e
(2) #aRNAR# 4% s cDNA
(X ]
R #8553 % & 48 (High Capacity cDNA Archive Kit, P/N: 4368814, Applied
Biosymtems, USA )
[75:%]

HERNAE &R ADEPCA# 2 %40.2 ng/ul ° #x10 uL RNAZ&  ° /v A10X RT
buffer ~ 25X dNTP mixture * 10X RT Random Primer ~ # # 7K & RTase * H 3 #1&
KB A2uL~0.8pul ~2ul ~ 4.2 uL A1 pL > 48885 410 uL > 45 iR 540 4T R #34%

& A 25°C10048 > 37°CRIE1204-48 > 85°C 54048 » 14447 £4°C - cDNA
FEAFH-20°C ©
3.Real-time PCR % #7
(X ]
1. Tagman Universal PCR Master Mix (Part No. Koo861, Applied Biosymtems, USA)
2. ppar-o probe (Mm00627559 ml, Applied Biosystems)
3. ppar-y probe (MmO01184322 m1, Applied Biosystems)
4. il-12p35 probe (Mm00434169 ml, Applied Biosystems)
5. cox-2 probe (MmO01307329 ml, Applied Biosystems)
6. gapdh probe (Mm99999915 ¢1, Applied Biosystems)
[75:%]

#% A 7 & Tagman Universal PCR Master Mix X% % #7 > 3£ \GAPDH 4 %
internal control © #cDNA A & i K ## £10 ng/mL > 10 uL ¢cDNA > Ao A12.5
uL Tagman Universal PCR Master Mix > 1.25 uL Probe/Primer Mixture $#21.25 uL #&
7K 0 4AR8FE A25 uL o JENABI PRISM Optical Strip * % % EMicroAmp Optical

Cap ° w kMR F014 BP 7T 4% (ABI PRISM 7000 Sequence Detection) 47 % &
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S o AR A50°C 2 48 (Stage 1) ° 95°C 10 4% (Stage 2) ° 95°C 15 #04%
(Stage 3) » 60°C 1 %-4% (Stage 4) > # = #|Stage3 » 440 cycle °
zt%&

Ct & (Threshold Cycle) : C X %Cycle > T X #*threshold (Bjf&) > Ct HAH
B R & & 73 Y % A3 5% B 1 38 R 64 BIMA B AT 42 38 A9 PCR B3R 8L - B BLE CHia ) &
~cDNAZ $ AR AR E % - PCREMEAM KNG CDNA B R IELL > Ct {5
input cDNA B B Z # #{E R R > Finput cDNA EE & » A4 & #2" RIELE ©
Step 1. Ct (Target gene)—Ct (internal control)= /ACt
Step 2. ACt (Sample) — ACt (mean of control)=AACt

Step 3. ZAE KB EU2 Y &%

(+) ZHtmpEha g
(2]

A E B3k A PHAGOTEST Kit (ORPEGEN, Pharma, F.R.G.) » £+ 44
fluorescein (FITC) #% 32 #opsonized bacteria (E. coli-FITC) ; — 18 B A% 3K s Fakr 4w
fo & B M E R R 5 A— 1B R % BE. coli-FITC » 3 1 % 5658 B &9 18 8148 T 2L
BAIH SR YA RAERERN @B S

(]
BD Vascutainer Sodium Heparin #f 2% °
PHAGO-TEST kit (ORPEGEN, Pharmingen, F. R. G.)
[5:%]
£-Bx50 mL #4345 4 stk BH0°C (control) Fu37°C (test) #93R%E F > AKia305-4%
% > AR EGWE. coli-FITC 10 mL > E &34 : control® BN AKISF » testE 37
°CRs T RIEI0M4214 45 2 K6 F o lm AR 4 #quenching solution 50 mL * E &

3 4 1% B fu A 1.5 mL#gwashing solution * BA250 gk 1054814 5142 7% - 44k
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ik £R2R 5 hu ] mL&Ylysing solution > ¥ G EZ & #FEN TR T 2004 0
250 ghf s 1044815 M804% E3F > Bdo By A%R1R o &iZAwA100 uL&9DNA
staining solution * ¥ 4 E & » BN KB T B AR IE105 4% 5 60442 N LAFlow

cytometeriE 4T 5 #7

(+—) BARBRTFamEETH
[&R2]

N E 5 ¥k Al LIVE/DEAD Cell-Mediated Cytotoxicity Kit * & —1& Fl mfE 28 &
I M T ik o LA &893, 3°- dioctadecyloxacarbocyanine (DiIOC18) % B 4% 4a
Bt (target cells) » #% B A% %m ffu 4 A 4a i, (effector cell) #FI3THZ 1% > B4
&propidium iodide (PI) % & - 2 ey BiZtmio il L ¢ £ A 4k & &% > sk ¢ 3
tual R R mia R b oo B AR b B R e 1R RME T A5 A
£ % Ve B AR i dkkilling 0 St EZTFABARTF O @inEN - AXREMYE
At B BYAC-14a Bk > VF A 4m s 48 A AR P RS BRAT 64 BB 4m B,

(KA
1. LIVE/DEAD Cell-Mediated Cytotoxicity Kit (Molecular Probes, Inc., L-7010)
2. YAC-1%afa#k (ATCC No. TIB-160)
3. Flow cytometry (Becton Dickinson)

(%]

4 O AT 0 B ARt Y AC-1 48 f 4k #2DIOC18 (10 mL/1 x 10° cells/mL) R J&

2/ 4% LUHBSS bufferie2k 5 W F B3k ¥ fwAl x 10 target cells/10 mL medium

» BAeAl x 10° effector cells/130 mL medium (E/T ratio 100) » % % Av A 130 mL#&9PI
solution (20 mL stock/l mL RPMI medium) —#23% &2/ N6F o 344 & & UAFlow

cytometeriE 4T 5 #
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(+=) M ek A

il SR R 0 BT AR 6 =5 2 — R8N 8 H 10% formalin#) PBS%
P o UG LIRS AR LR L3R 0 LA R R R B RS um /B 2R 4 8k b
h » 3t Xhematoxylin-eosin (H&E) #ATH & » ME L @5 A% B & £k e fo

B2 BE -

(+2) #st ¥

T By 4 F Y Mean + SD & Mean + SEM & 5~ ° & %1 345 LA Student’s ¢-testn #7

» Ep<0.05kTHBEEER 5 *p<0.05° ** p<0.01 > ¥ 0.055p<0.1 =
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FE8 &R

—~ARBFHERRRR

BALB/c/) B a8 £ = R BKAL » IEEERE —RERHE R EH 2K - K FOVA
HEMIGESERM ES % 0 FHLEBRETEKRRIORN © /) AR R AT #S £ H14%
ML ax M ESRBEE£R (£32) > BT REBGP » CLNRCLAF €% 4

NRHAER - ABREIT B SABEROBREARALEN -

- BEEEsMHES

ZRBGP CLNRCLAH/ AR B ETHAH EFTLE R K33 - ALAER
LENI6R%E » CREBH EZ AR E R E N BRINOVA-oil > MATHBH £
BABAKNAE S (p=0.08) ; 1B# &2 RIMF BIK ° OVA-CLN 4 #1142 %] 48 48 LL &
EBELEE > BMARCLADRMBAH Z 24 BIKNEE (p=0.08) - EBEHEEY
OV A-Pred 48 il B EE 42 5] 22OV A-0il B B #9483 (p=0.06) > St EFFRBH T EA
Biggiidh MU EEEE BN - PBSoll@MREH € i e E 40 b BE A

BE % BUK ©

Z-HREBERE (AHR)
2R AR SR ISR H BBV R FREMAA O E > W B 3277 > [ EMchi]
BOR L3S A 0 AR A B IR 6 R BULPBS-o0il 4 R 4 12 3% o > =% A ) Pehnfd & i B
B8 % 69 LLOVA-oil 1K » B8 ALY FRAE 69 7R A 3 o BB TR /) » JLOVA-oil4a 48
kb 4 T % M Predisolone T #8 % [ 1%12.5 mg/mL Mchig & A E 3] &2 9 AHR ° £ L
FNFLCLNE] A4 12.5 mg/mL Mch 7B B SA L R4 T > BA B8 ARE AR D B oY

AHR > R4 E 24 (OVA-Pred) 48 F) - OVA-CLA % R] 425 ~ 50 mg/mL
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Mch#] 2 8% » 80V A-0il 2848 EL AR 2 64 MR =F R 3B A /) - #8422 BGP ~ CLN#CLA

13KR1% > feBAF RGBT REBE R BB L °

W~ MR E W RR (BALF) * & BIERE 1L

R RE TP RR T e IR R 0B ho R34FFT o RERBPBS-oiléa )N &
B9TL-4 ~ IL-5$2IL-102 240 B8 % 51K IL-17R] B2 # 69 8% © 2 RBGP ™ 88 % & 1K
BALF ¥1L-4 ~ IL-5 ~ IL-13$21L-1048 % * OVA-CLN#4BALF ¥ 4a e i £ 1L-569 2 &
FREAR > AR [FAKIL-409 58 o $LOVA-oil4aA8th > OVA-CLAR| 4t 4a o i &
SELRKBBENERE > OVA-Preda A B ZKHIL-105F - B TR AR L F /N
CLN7T MK %8 F Th2tm i R e & & ©

2 RBGP » CLNSICLAHM A B AR FHEEINE 2B T k34 -
PBS-oil#2/)» B #9IL-6 ~ IL-1B ~ eotaxin ~ TGF-P#PGE, %4 & # # % & 1% ; OVA-Pred
% 8% BAKSYIL-6 81 TGF-p2 2 » B A M % BAKAIIL-1B (p=0.08) ° 2OV A-oil4a |
B ALt o 2 R BGP#8 % £ 1KIL-6 ~ eotaxin ~ TGF-B¥2PGE, % € > 4.4 [F/KTNF-02
IL-1B2 2094 % 5 B RCLN/ N R X0 H 2 240 A BOVA-oil & » {23 K iF
it £ F - OVA-CLAB#IEH MLl 2R - d A LA R > BRLFANT

AR P REFE RN EEE

A-MHAEVYRARFEERWEHE

BREREHMAE TR RE oI B B E > &R B335~ ° PBS-oil
WA s E Rt ni Rt a eI~ P ERIK - B e S
ELEK % 4 o B B AR AR % 69 1K 0 OVA-Predéa/]) R 69 48 4 o S 2 & f S tm B Bt > &
¥ B8 % B OVA-oil4d » B R b B T4 ok iy B B R & - R RBGP#
2RI R P e te BB AP A G 3R s E R M G B~ E PG ik

HEIKEE B  OVA-CLNAF B ER VY EF LG FE > MEARCLAR
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LHamh il A i B Y BT £ R - bR AT 0 2R BGPYLCLN & & Af

e RE G > L ET AR B RME F REH X R BOYE P KB & -

M AT RS mRNAK R £ B

BB R BRI B e B R e R he B 34T 0 B R BRAE RE B R
BB % ARABEAF S XMz Me)E R o B RBGPHECLNT .4 2| jt
REHRDY > RERLBENE - # LCLAKL R E A HHEOVA-oil & LK T
£ZE ERERABAARY e RE - BEREMI T HBEGE D] o R E R
b RERLBR BB L

AR R IR FE ¥ i 48 8k PPAR- ~ PPAR-y ~ IL-12p354vCOX-2 A B 23L& > «u B35
B © $10VA-oil4848 Lk > PBS-oil#4 % #2 % & 49PPAR-0 » PPAR-y#21L-12p354 A
RRE o BT BAT] AL B R IR MRS & (AT 48, F PPAR-o ~ PPAR-y#IL-12p35
AREXRETHE > MARERLETIN AT A% SR APPAR-0R L& » I EIKHF
MBRCOX2A R AR ZE ©

OVA-CLN#a R T LA %8 3 3% juPPAR-y B9 A Bl KR & > M4 FCLAT A E Y
# N RAPPAR-0RIL-12p35 AR . 26) - & TEBERLE M LT ABEE =R

PPAR-0 A R &3] & > B AKCOX2EARN LK E

t - MBBea e E e

#2 R BGP ~ CLN$#1CLA®OVAZREL N BB 40 B LAOV AR B R 80 B R
4o %3.5° $1OV A-0il 48 48 Lk » PBS-0il 48 B 4 B 25 il 6 IL-2 88 2 #2048 » IL-5 ~ IL-13
1 IL-1089 5 b 488 % 8K R R QBREUARE 69/ B 4 ik 38 2k fm B B K RE 1 B
& > M B0 Be 2 5t g REAME @ 7 Th2 #.7%

A o RRBGP™ LA RE % 0 [ IRBR IR 40 B 5 L IL-138E 77 > 1288 35 090k D

TGF-B4ik > 2 ibIL-10 4K 82 8983 (p=0.05) 5 OVA-Pred4a R A F&#1KIL-541
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IL-13% it 89 A8 % (p=0.09; p=0.06) ° £2 R CLNELCLA & % Fi 4o L £2 S4F 2 M ] 354
T tmppim ket BB ER -

A IE 4 F M ConARN BT 4a i K ik 4o £ 3.6 - BEIZL BIOVA-oil4a Ll
PBS-oil 48 (AR5 L IL-209 48 % (p=0.07) > ILFE % 38 AwlL-5649 5-ik > 425 ik1L-17
B HE N Bp R T B H TR 0 4 T B M ) OV A-Pred 48 B A FEARIL-5% ik o A8 %
(p=0.09) °

OVA-BGP4L ™ BABOVA-oil 4 88 % 5 s 82 % 691FN-y > 42 R CLN 42 64 A% Bk 4 Bty
e IEHE R RUHT Q9IL-13 %56 A 82D 894 % (p=0.07) * OVA-CLA %R 88 % & b

A ibIL-13 » B & R AT 0 AR R L L NAEA S R ME@Thl & RIE - 3t FFIKTh28y

ta i E il 0 M FCLNRCLA LA AKTh289 %% RJE °

AN~ BBEaY L RE

B T BB 4 R 38 2 ROE 69 75 B ko [B]3.6 o 291K BBy PBS-oil4 A8 LL >
OVA-oil4a a7k A B2 % 3 % 6945 B MOVAXE 4 55 /1 » OVA-BGP 48 04 B i 4a i 42
PHARI BT A BB % S 6938 A AE 71 5 LPSRISCT Rl A AL %09 Lo+ » B8 T R & Ik 45
EM R RmpEERes -

BARCINAHAEFERREAE (OVA) XIFHFEMHEEE (PHASLPS) #]
BT W BE3E A RE N R IEE 3 A o MOVA-CLA%RA] & AEPHAR ST » 7T
PR 63 5 m B3 A B9 4E /) >0 OVA-Predéa s RAEOVA SPHA R34 T B MR 3% 4

RENBREM S 0 LPSHI T A ML S5ey34 o

A~ o F P OVASK B HIgE ~ 1gG#£1gG,, L4 &
1gG2. 2 W@ Thl %,7% R JE #9408 > IgE¥1eG, &M Th2 % 7% R JE - 2R
BGP » CLN#2CLAHOVAZR & R F P 4F A M A R E » W B3.7H 7~ - KRB

B HPBS-0il 48 89OVA4S EMIgE ~ 1gG #vlgGo & #8 & ik » &~ AT B o) AR
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HHFEE TOVAK R o £OVA-IgE® S SRR R E ML Bla% £ 8 > 42
£ BGPA Ik fr i F1gG 894 % (p=0.07) ° MOVA-CLA% K 8 % 891G, 44 8 3

(p=0.05) > OVA-CLN#1OVA-Pred#a 6945 B HHL 8 & SAoiE fl R A £ 09 £ &

+ ~ o P48 IgE > IgG > IgAEIgM#L i 4
22 BGP » CLNECLAHOVAZ &L/ B e F 481gE ~ 1gG ~ [gAfLIgMHL Y
A RENER0ES.S o BRABIOVA-0il 4 ¥1PBS-0il 4848 b » dn 7 481gEHuRY 48 % #2
% M 48gG YL MaIgA A & B8 5 8K © A2 R BGPHLCLA#R T #8 3 o) [ K fo 7% 48 1gE 4L BY
S g B mBIeGRLE Y 2 E - B e LT /NECLAT U MEKB L IgE

g A AR 0 IR LR P 5 AR 6B AL R TR RE

+— BB aaNE N E
AEREERYH DB mn e A b B S B k37 o NG ABER
BGP ~ CLN#CLA ¥ & i 4w f fELPS R 3 F ° IL-6 > TNFo2IL- 1B B E R &

BmERE

T EBELRTEEREBIEEESN

#RRABGP » CLNRCLA¥OVASEL N B A8 3R i o 4 fm i, ) B2 FE J1 %)
B k3.8 BREHEARR R IEYHBHEMN (phagocytotic activity) & & F F & o
OVA-oil 48 $2PBS-oil48 48 kb » iR ¥ 64 &4 4m i, b 4] B 2% U1K > 42 R BGP ~ CLN
R4 T B Pred. & € 3 Mo 3R f iRk T FARME G IR ELB] (granulocyte %) © F b

C# T L E NBECLNYTT A By R B AR R T °
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2 EBGP » CLNRCLAHOVAREUN BB T B R FalmEhm %
40 k3950 * R AR EBGP ~ CLNRCLAR 8 A% FmipE M % A #0VA-oil

Sofetamit LS LR -
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%32 2% K ~ CLNFICLAHOVARSU D R A R T SFBR e 3 4
Table3.2 The effects of BGP, CLN and CLA on growth and feeding of OV A-sensitized mice

misE KA E £ BRI
(8) (8) (g/day)
n 1438 # 1638 #
OVA-oil 9 217+ 2.15 21.6 £1.97 296+ 0.42
OVA-BGP 9 222+ 226 21.3+1.65 2.81+ 0.30
OVA-CLN 7 227+ 130 22.0+1.52 2,99+ 031
OVA-CLA 9 227+ 1.44 22.5+1.20 3.05+ 0.52
OVA-Pred 6 223+ 227 21.2+1.79 298+ 0.42
PBS-oil 6 22.1+ 1.44 21.5+2.12 296+ 0.35

1. Each values represent mean + SD
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Table 3.3 The effect of BGP, CLN and CLA on organ weight and relative organ weight of OVA sensitized mice

i T Ny FF T B RS T

n BIEFE(g)
OVA-oil 9 0.46 + 0.06 0.13+ 0.02 126+ 0.13 0.29 + 0.02 0.090+ 0.014
OVA-BGP 9 0.45+ 0.07 0.11+ 0.01% 1.14+ 0.15% 0.28 + 0.03 0.082+ 0.015
OVA-CLN 7 0.48 + 0.08 0.12+ 0.02 1.28+ 0.15 0.29+ 0.01 0.080+ 0.026
OVA-CLA 9 0.46 + 0.07 0.12+ 0.01 1.28+ 0.10 0.30+ 0.02 0.082+ 0.014
OVA-Pred 6 0.41+ 0.05 0.13+ 0.03 1.10+ 0.14% 0.28 + 0.03 0.083 + 0.033
PBS-oil 6 0.30+ 0.05™* 0.16 £ 0.09 130+ 0.22 0.28 + 0.03 0.082+ 0.018

n AR HE (%)
OVA-oil 9 2.12+ 0.26 0.58 £ 0.10 5.85+ 0.33 1.35+0.11 0.42 + 0.05
OVA-BGP 9 2.10+ 0.24 0.50+ 0.05" 534+ 0.50" 1.30+ 0.12 0.38+ 0.05
OVA-CLN 7 221+ 0.46 0.56 + 0.06 5.80+ 0.38 1.30 + 0.05 0.37+ 0.12
OVA-CLA 9 2.07+ 0.29 0.56+ 0.04 571+ 0.57 1.35+0.11 0.37+ 0.06%
OVA-Pred 6 1.92+ 0.137 0.60+ 0.11 520+ 0.38%" 0.33+0.12 0.40+ 0.19
PBS-oil 6 1.39+ 0.30"" 0.56+ 0.11 6.00+ 0.77 1.28 + 0.08 0.38+ 0.07

1.Each values represent mean + SD.

2.7 p<0.05;" p<0.01; #0.05=p<0.1 compared with the OVA-oil group by Student’s #-test.
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32 #2ARBGP » CLNSZCLAHOVARAL N R f R 8 i R & w35 %

Figure 3.2 The effect of BGP, CLN and CLA on airway hyperresponsiveness (AHR) of
OV A-sensitized mice. Value represented as mean = SD, n=7 for OVA-oil, OVA-BGP,
OVA-BGP, n=8 for OVA-CLA, n=5 for OVA-Pred, PBS-oil. "p <0.05; " p <0.01; *
0.05=p<0.1 compared with the OV A-oil group by Student’s #-test.
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Table 3.4 The effect of BGP, CLN and CLA on the content of cytokine and chemokine
in BALF of OV A-sensitized mice.

IL-4 IL-5 IL-13 IL-17
n (pg/mL) (pg/mL) (pg/mL) (pg/mL)
OVA-oil 9 742+ 28.7 744 £ 444 348+ 122 6.9+ 2.77
OVA-BGP 9 36.0+ 29.1° 230+ 155** 196+ 85** 6.1+ 5.28
OVA-CLN 7 39.1+ 33.9% 326+ 183* 254+ 75 51+ 3.25
OVA-CLA 9 87.3+ 68.9 651+ 429 270+ 104 8.5+ 5.82
OVA-Pred 6 62.9+ 64.8 556+ 361 345+ 82 105+ 6.12
PBS-oil 6 55+ 8.6 1+ 2** 537+ 284 19.6+ 5.11**
IL-6 TNF-a IL-1B Eotaxin
n (pg/mL) (pg/mL) (pg/mL) (pg/mL)
OVA-oil 9 344+ 352 725+ 12.4 279+ 15.6 285+ 6.8
OVA-BGP 9 58+ 17.4° 48.8+ 30.8% 153+ 132%F 198+ 7.4*
OVA-CLN 7 122+ 278 64.5+ 293 21.0+ 9.5 273+ 85
OVA-CLA 9 325+ 42.6 61.7+ 39.6 246+ 154 27.0+ 11.8
OVA-Pred 6 72+ 94* 673+ 19.4 143+ 11.7% 223+ 75
PBS-oil 6 0.0+ 0.0°" 94,9 + 65.3 12.7+ 5.2% 104+ 2.6¢*
PGE, TGF-p IL-10
n (ng/mL) (ng/mL) (pg/mL)
OVA-oil 9 346+ 27.1 1.19+ 0.50 95.6+ 26.3
OVA-BGP 9 124+ 9.0 0.73+ 027 595+ 27.8*
OVA-CLN 7 172+ 16.1 0.85+ 0.50 80.6+ 33.2
OVA-CLA 9 450+ 43.4 130+ 0.64 844+ 314
OVA-Pred 6 168+ 17.2% 0.70+ 0.25¢ 653+ 19.3*
PBS-oil 6 1.2+ 0.3%* 0.11+ 0.07%% 559+ 8.4%*

1. Each values represent mean + SD.
2. *p <0.05; **p <0.01; #0.05=p<0.1 compared with the OVA-oil group by Student’s
t-test.
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Figure 3.3 The effect of BGP, CLN and CLA on cell number of different cell type of
OV A-sensitized mice. Value represent mean £+ SD, n=9 for OVA-oil, OVA-BGP,
OVA-CLA, n=7 for OVA-CLN, n=6 for OVA-Pred, PBS-oil. p <0.05; " p <0.01 compared
with the OV A-oil group by Student’s #-test.
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Figure 3.4 Histological studies of the lungs of PBS-o0il, OVA-o0il, OVA-BGP, OVA-CLN,

OVA-CLA and OVA-Pred. Microscopic images were made with electronic eyepiece at a
magnification of 100. Pictures are representative for the respective diet group or treatment.
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Figure 3.5 The effect of BGP, CLN and CLA (a) PPARa (b) PPARY (c) IL-12p35 (d)
COX-2 mRNA expression in lung of OV A-sensitized mice. Value represent mean + SEM,
n=9 for OVA-oil, OVA-BGP, OVA-CLA, n=7 for OVA-CLN, n=6 for OVA-Pred, PBS-oil.
"p<0.05;"" p<0.01 compared with the OVA-oil group by Student’s -test.
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Table 3.5 The effect of BGP, CLN and CLA on cytokine secretion by specific-stimulated

splenocytes of OV A-sensitized mice ex vivo.

IFN-y IL-2

n (pg/mL) (pg/mL)
OVA-oil 9 115+ 53 584+ 163
OVA-BGP 9 155+ 139 602+ 17.7
OVA-CLN 7 94+ 52 67.9+ 268
OVA-CLA 9 110+ 45 654+ 218
OVA-Pred 6 110+ 50 66.9+ 20.9
PBS-oil 6 138+ 28 39.6+ 13.5%

IL-4 IL-5 IL-13

n (pg/mL) (ng/mL) (pg/mL)
OVA-oil 9 36.8+ 15.6 3.92+ 130 430+ 60
OVA-BGP 9 253+ 125 293+ 151 297+ 12*
OVA-CLN 7 314+ 163 358+ 1.58 528+ 139
OVA-CLA 9 274+ 150 3.98+ 2.40 408+ 156
OVA-Pred 6 334+ 145 D124 | 1/85% 322+ 118%
PBS-oil 6 345+ 145 0.15+ 0.10** 131+ 12%*

IL-10 TGF-p

n (ng/mL) (pg/mL)
OVA-oil 9 120+ 0.42 474+ 93
OVA-BGP 9 079+ 0.38% 354+ 86"
OVA-CLN 7 1.10+  0.61 437+ 67
OVA-CLA 9 1.00+ 034 400+ 73
OVA-Pred 6 1.00+ 0.57 525+ 149
PBS-oil 6 0.13+ 0.11** 485+ 68

1. Each values represent mean + SD.
2.7 p<0.05; " p<0.01; ¥0.055p<0.1 compared with the OVA-oil group by Student’s z-test.
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Table 3.6 The effect of BGP, CLN and CLA on cytokine secretion by non-specific-stimulated

splenocytes of OV A-sensitized mice ex vivo.

IFN-y IL-2

n (ng/mL) (ng/mL)
OVA-oil 9 2.58+ 1.74 6.83+ 1.62
OVA-BGP 9 567+ 3.15" 6.64+ 1.96
OVA-CLN 7 3.09+ 246 551+ 1.85
OVA-CLA 9 293+ 1.89 7.66+ 247
OVA-Pred 6 3.79+ 3.40 8.07+ 2.07
PBS-oil 6 1.39+ 0.81 8.47+ 141

1L-4 IL-5 IL-13 IL-17

n (pg/mL) (ng/mL) (pg/mL) (pg/mL)
OVA-oil 9 31.0+ 17.8 0.99+ 043 0.77+ 0.16 475+ 152
OVA-BGP 9 346+ 15.7 0.69 £ 0.30 0.73+ 0.15 545+ 16.2
OVA-CLN 7 262+ 9.1 0.69+ 0.29 0.66 + 0.08# 38.1+ 15.2
OVA-CLA 9 296+ 9.8 0.79+ 0.19 0.63 + 0.09* 522+ 22.8
OVA-Pred 6 30.1+ 10.5 0.61 + 0.38# 0.87+ 0.19 693+ 344
PBS-oil 6 324+ 10.0 0.05 £ 0.07** 0.73+ 0.15 116 £ 55.2%

1. Each values represent mean + SD.
2.7 p<0.05;"" p<0.01; *0.05=p<0.1 compared with the OVA-oil group by Student’s r-test.
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Figure 3.6 The effect of BGP, CLN and CLA on splenocytes proliferation of
OVA-sensitized mice. Value represent mean = SEM, n=9 for OVA-oil, OVA-BGP,
OVA-CLA, n=7 for OVA-CLN, n=6 for OVA-Pred, PBS-oil. " p <0.05; ~ p <0.01; *
0.05<p=0.1 compared with the OV A-oil group by Student’s #-test.
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Figure 3.7 The effect of BGP, CLN and CLA on the level of OV A-specific antibodies in
serum of OV A-sensitized mice. Value represent mean + SEM, n=9 for OVA-oil, OVA-BGP,
OVA-CLA, n=7 for OVA-CLN, n=6 for OVA-Pred, PBS-oil. p <0.05; " p<0.01; *
0.05=p<0.1 compared with the OV A-oil group by Student’s #-test.
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Figure 3.8 The effect of BGP, CLN and CLA on the level of total antibodies in serum
of OV A-sensitized mice. Value represent mean = SEM, n=9 for OVA-oil, OVA-BGP,
OVA-CLA, n=7 for OVA-CLN, n=6 for OVA-Pred, PBS-oil. p <0.05; " p <0.01
compared with the OV A-oil group by Student’s #-test.
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Table 3.7 The effect of BGP, CLN and CLA on cytokine secretion by peritoneal exudates

of OVA-sensitized mice ex vivo.

Group Spontaneous LPS
TNF-a
n (ng/mL)
OVA-oil 9 0.16 = 0.22 1.09 + 0.38
OVA-BGP 9 0.16 £ 0.16 1.05 + 0.53
OVA-CLN 7 0.1 + 0.1 0.85 + 0.39
OVA-CLA 9 0.16 + 0.13 1.25 + 0.63
OVA-Pred 6 0.12 = 0.1 1.08 =+ 047
PBS-oil 6 0.07 + 0.07 0.72 + 0.33
IL-6
n (ng/mL)
OVA-oil 9 ND 0.86 + 0.77
OVA-BGP 9 ND 093 + 047
OVA-CLN 7 ND 0.81 + 0.49
OVA-CLA 9 ND 1.08 =+ 0.72
OVA-Pred 6 ND 1.27 + 0.83
PBS-oil 6 ND 0.34 + 0.30
IL-1B
n (pg/mL)
OVA-oil 9 ND 277 £ 16.0
OVA-BGP 9 ND 484 =+ 357
OVA-CLN 7 ND 151 + 11.1
OVA-CLA 9 ND 413 =+ 25.0
OVA-Pred 6 ND 169 =+ 17.7
PBS-oil 6 ND 16.6 £ 10.0

1. Each values represent mean + SD.
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Table 3.8 The effect of BGP, CLN and CLA on phagocytotic ability of OV A-sensitized mice.

Spontaneous(0°C) Activation(37°C)
n Granulocyte% Phagocytic activity Granulocyte% Phagocytic activity
OVA-oil 9 558+ 1.53 331+44.7 33.7+ 3.05 433 +74.4
OVA-BGP 9 391+ 1.397 305+43.5 389+ 4.60 405+77.4
OVA-CLN 7 557+ 1.92 350+ 52.1 41.6+ 548 464 +66.3
OVA-CLA 9 417+ 1.71 309 +44.8 347+ 4.85 454 +75.0
OVA-Pred 6 536+ 2.16 346 +53.5 42,0+ 3.05* 469 +£91.7
PBS-oil 6 330+ 1.12%*  338+£955 433+ 1.74%* 404 +74.2

1.Each values represent mean + SD.
2.7 p<0.05;"" p<0.01; 0.05=p<0.1 compared with the OV A-oil group by Student’s ¢-test.

%39 #EABGP ~ CLN#CLAHOVAF# s A NK 40 fiL 58 1 04 55 &
Table 3.9 The effect of BGP, CLN and CLA on NK cell activaity of

OV A-sensitized mice.

NK cell activaity

n % gated
OVA-oil 9 19.9 £ 5.06
OVA-BGP 9 25.5 £ 9.56
OVA-CLN 7 22.7 £ 6.97
OVA-CLA 9 22.4 + 8.08
OVA-Pred 6 20.8 £ 9.12
PBS-oil 6 16.6 £ 4.69

1.Each values represent mean + SD.
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F RIZ MR B E RANE AR > e TNFa ~ IL-6% » T2 % ta e I
F LR F ey E M 0 WoNF-«B ~ AP-1 ° & %% 4 s R BLCOX-2 » 4 s R ZPGE,
(Zamamiri-Davis et al., 2002; Rockwell et al., 2004) = PGE, & % i IgEHu 2% 89 £ 4 &%,
(Gauchat et al., 1990)° & % 4= j.3% & 6951 %45 t > APEG, %" % A Au #>#8 % Th1 . Th2
e T4ale > % B PGE, & 3 #I Th1 % i 4 3L 1L-2 12 37 Th2 48 i A & % % (Betz et al.,
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EBHUE RAE A BAPHITh2 %7 RIE » B By FE Ak e 7 F IgE#Y & & o
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RETRENEXRBEENDEEZERZNAL > EF M bR EZLIIL-SH
cotaxin¥h T M R ENFRE > HPIL-SEHNESILERATHEE R A & (Beeh et
al., 2003 ; Menzies-Gow et al., 2002) ° E b » £ R CLNAE KA i 2k # IL-589 4
B MRV EF e R RE > FRFRELE XRE > LRGN FRIES
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IL-127% d3p40Fep35 M8 B LA ATAk ity c ARG - B E SR ~ Bt Rim
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(Trinchieri et al., 2003) ° IL-125& B 5| Fs B F0 P A3 82 2 IL-1258 B &R 3 69OVA
BEUNR TR YRR AR T AT RS P A B 3K 0 3B YRR
T Y eotaixna &L EUE F BB 5 (Zhao et al., 2000) ° F£ foH B E RN 0 2 de e i
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T RIEFAETh] > MpHITh2 % 7% > AL RBE R M AR PTG ke & E
AT 2R F BKIL-5RIL-13 > MERCLAREH 2K # R %AHR » # 4
B A LR EIARD Q@ RENRE A E > B rMARCLARA XX ETR
tER L SR

TGF-B(transforming growth factor-beta) #E#t 135 F A G A Tl £ & M E A
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&) suppressor * FFAKIL-4 69 43k > B o 4p #1 Th2 48 J8 54t > kD K 4 Th2 4a fe i3 &
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MR CLAE B SN E B+ B A 75 /EPPAR0BIZL A » 4280 L3 N R CLAB B BUN &
B 48 4% F PPARo B 2 3 EH Z 9B OVA-0il4d S - Bl LT R R ) AL A

78 # KB AHR ° 3R]\ % RNSCLA¥PPARaM H 2 » A E"F R84 X etk hl 2

— o
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%= F LR AeCLNZHE £ 88 9% RIE 02 &

2 BRCLNEOERBHEX/NEFappar-y A B LXHE

T4PPARYy & R LAM I LK ~ R ~ FFMbafo R % el (8 Bl
B~ R R~ B AR ~ BB K% Be ~ T b ) Hligands T A6 i@ K A K JE A
Ry RApHl 4 RN E g R - AR AR INRE T 2R FLPPARy &) AL E
FEF R BT REHE X RIE > LIER D M Bk E B XA E 9 4 ik (Genolet et al.,
2004) © MPPARy#) FALT REEF M O KR ENTREE X > RFLAD £
7% - #4769 8 B (Hammad et al., 2004) - ¥ AH R & /& 4 F /5 KX R
AdPPARy(adenovirus carrying PPARy ¢cDNA) > fedp#|IL-4$21L-589 & 3 > FEAKE 17
P 3RO 5R #R 4% AHR(Lee, 2005; Lee, 2006) © #7=  # & 4 FPPARE AL B 2 #+

PPARYy & H, » & e &E " FRE 4 X SLAHR °

REBRATERRS > LE N > CLNSLCLAZER SN B 548 B A /& {LPPARy &9 15
R oo AT AR &I E 0 7] A BLR B 09 PBS-oil 4 » 5 Al 48 8% LL 2B B
A 85 9PPARY A B & 3, 0 BAT A& 18 A 40 8% P PPARy#) R 3L T M6 LT RE ML R
WA NRA R EFREE XA o MmARRCLNT L8 % 49 =5 £ PPARymRNA
AR ERRE > HRICLNT AL 18 oM H] M BRI 20 R P IL-4$21L-5 > ik ) 5 47
(A MEFR BRI SR EAHR 0 B E PR K 69E K o fE£Jaudszus & F 2 F (2008)
B BLEAAT — BB R RN BCLA > 8422 538 0 A BURE B Rg oY
JEAK » M ER TR R B B R A BKPPARYA R XL E » 2R TR T B ARABE
BIAER R TRAARKE A HEEE > RLRERCLAIOKR > M EFRR

B H B B PPARY R R EWHE -
N Th17TERBRA DB FRENA &

IL-172 — 1848 X AT Bedh 8 » F£1995F & B4R » X R BN ER B Ak
(IL-17A-F) » —#&IL-17:24581L-17A K/ #) %35 kDa(Fossiez et al.,1996) © Z 1% #% 12 8
S isIL-17 89 T4 B 4% 2 #8 8) A T4m f-17(Th17) - 1 FE o A 1% M B FEL 2R m AE R

oo BHRIL-179RRE S H LA Lo RE 8 E RE 2R EAR K (Barczyk et al.,
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2003) c IL-17 &AL T4 H E L AT e g P a s HeFREHE X > MIEEF
4zt & d 3K (Hoshino et al., 1999) » £2008F At 5245 8 > P REEANMFT X > &
B4 FOVAS B Th2#Thl 745 58 » Th17 @ Ae38 Th2#) %,7% K & (Wakashin et al.,
2008) > 12/ HALFR 58 F 0 £ B’ AOVA R #4(challenge phase) AT 4 Fanti-1L-17 £ 4k 4L
B MRS iR TR G IR R E Bk E RS T AIL- 174 €8 &
BEGEN > FFHRIL-177T feR D T 8t R 4o i S Kb 4a BoCCL17(TRAC) 8 &
R, BRI EAF 4ot & 2R ) IR & 9145 ¥ (Schnyder-Candrian et al., 2006) ©
0 IL-17/2OVAZREU B oA A F o 7 2 A F (sensitization phase) i F & — B2
WA e AHEEBRANOVARISHA K > 15 2 — @34 69 A & (Oboki et al,
2008) © £ AT ERGER T > RBEEEY /) BAM T iR VSRR R 4m BEL AT 5l 84
IL-17 » S RAZ LB N RS B AT RORBBEXT » EAKIL-1769 %%
REHEEEFLEG RO ERFTREF KRR — FREZE—FHAR
]t e
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—~wmpEEXERR AR R

I X A e RN BREAE R RG2S R A2 18 %41 L3 NBYEA
E P REHpHIRAW264.7 ~ A7 4K B8 4m B B8 R 4m B B9 %5 R /B TNFa#21L-6%3% » 28
T ENEFIERGOER - £AReaS 0N AP 0 2L 3 N F FBRA T 2Rk

FTNFa ~ IL-6#21L-184 2 ° St o X X1EA A — Bk -

TR m B o 4 R 46 L% INEA B A 24> € TR L IFNy# s A
B R BRECNR 0 BREH LF NSRRI EIR 7RI 4m B 5 S TF Ny ©
IFNy=T #p 4] Th2 % 7% R & » b &K@ &R JE(Teixeira et al., 2005) 5 124 €& L E %
twmfe ~ cE PG e E > BMTNFoFE XN H 7l A4 X RE » B RIFNy £ 2 Thl
FoTh26y FHTRIERE X RIE B ERTREAT T B 5 H Lkinhraick g
(SMPC)£x 474X B i 40 B A% ETFNy 2 b > A2 7 R A Ko N BB 4 B 29 ik 1) %5 28 4
R(% > 2007) FlAkAR—EeG&E R o ABREIFNy ik 69 L 5 N #2309 4] 89 SMPCHR
AE AR /) BB Rvm 69 AR HIBE RIR RAIFN Y 89 A & > — Jy @42 & Thldp
HTh2 %% > B —F @7 AefEE4 X R BG4 - BB LENE DR AR RIEMAG
Thl > f4pH BEEITh2 %7% L AE BRI Xe91ER » 4o D RFAPPAR

AR LR > Rbek S R G4 M KTh2:@ 8 %% RJE o

CLN#p 47 XA % B TNFo 2 IL-6 43 » B A LB KB - RSB R DR
F > 4 ZLCLNAE M ¥ 287% F 89 TNFa ~ IL-6$2IL-1#) 2 F ° $20OVA-oil4a 48 Lb A 8
& B4t REE LR - HPN AR MHE BB E  CLNFEAKIFNySIL-489 5k
EEHAEXT > IFNyEIL-45% 3 B R ZE - M & FKIL-1369 %% » 1248 LCLN T
PATEARAT ¥ 2R F 9IL-4$11L-569 2 2 © B nCLN R & o o X L i X £F

B #p I Th2 % 7% R & #)2A ©
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=~ b ENBRK B R R T A RN

A2 800 3 INBR 6 R R AR R B P ek P Th2 4 B s & R3S RN E Rk
bt R B 0 BLE P REE R PAHR o CLNA LS N T £ & B 455k 00 i5 b
Bt B RO T B RER35 mg CLN T LU 28 [EARA i 2ok P IL-4$21L-5 »
PRV EAF G KR E o RBAHREE A o R BFCLNA WL 3 IR & BEUMER
HEH MR Z— P RBHAREE > — AT LENREH TS 6g 2 ¢, 11t
13t-CLN (Chuang et al., 2006) ° 3 & K F 5 AR R 5% L% N R Ak B &R
HRA 2] mgtyCLN > #1135 mgi £ # % o AP RE R TR L3 N A FE R 48 4%
FCOX-289 A B % 3 > ##FPPARaA R X3 7 » MCLN&YH 7T A & 42 H A 40 4%
Y PPARy&y B &3, > w9 E AAAFIL-FARAEE - Bk B LENE TER

oAb 7E M A AR AR BB R

F2008F &9 R TG h 0 FNE P2 A KA R A T AR B PR = 15 4R
(triterpenoids) * =T 42 & A B 48 B 3T3-L1 $2 AL A 4= s L6 B4 ) &) #% & B (Tan et al.,
2008) - EATERE LA T » A5 F X = 52858 0937 H B K 4a B R RE AR 40 8K
B o 3B EE A AR XD R 89 R R aE A R LB AL % 7% R (Chen et al., 2007) © sbob
¥ 3% (Picrorhiza kurroa) = #: 38 & 41 > #7WCOX-28 % 7% 14 B 4 14 A (Zhang
etal., 2005)° FHCA S B A B A 2 = fE 5810640 » H7PE K 4o e FEA 48 8% B A
71 R R BAE S RENEE S EHS 0 ¥ A w69 4F A (Park et al., 2002) © —fX

T M ZBERRNHBR A BR LR AR R -

L AP =B THEEEFALENEEEDRKEST  EATRT
oL N B A B 4 S R A B de BEAR A KN E il 0 PR AT AR 4a BELIL-6
ik BAPEROEN  EALENFTHZFHBRFAHTERTZ— ° Rk
Z I B RAEIRF L E N T EILPPARYSY A BRI 0 PR T CLNZSb » 3B 4B
— ubiE 4 B BF B A 7E1LPPARyZ A (Chuang et al., 2006) > 78 7T fE & B Lty Z— ©

figdb = fEAA AR Y Bl B 2 6 B A MBI AR oA - e — FegdR=t o
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= > CLN#CLAZ tb &

WA BRI 0 AR K RIc, 11t, 13t-CLN » #9H 21% & 8% )3 $83% &9,
11t-CLA(Tsuzuki et al., 2006) » mCLA &7 #F 5248 & b TR K R A 0 R R a2
% (Jaudszus et al., 2008) ° FLICLNF=CLA# frg B X DR 9B E > dF B ark
Koo 38 3 RNE 64945 4 > 12 ACLNEL #8 3 (CLN p<0.01; CLA p<0.05)° #t4FCLN
AR Y B PR P IL-4SIL-5 0 AR PE AL G 3R e # B > CLAR] AR dn i ¥
HIgEdu AL 69 5% o CLN## A AE4R FH AT 4048 P PPARy# L K32 » CLARIZ A
W % R B SR IFPPARAAIL-12p35 & B & H & ° B8 T-CLN¥CLA T . & i
B TS B M ] 7S R AR R R E Ak 0 PACLNECLA ¥ 2L A i 4% 1B SO R v 09 1
J o Bk o CLN¥pH @& Rw a9 /E A » 3EIER B A8 ik ACLAGER -

CLAZ BB ANR GEipth AL &P 0 ¢9, t1 1-CLA#Lt10, c12-CLA & &4%
FCLAE R EH4 > R FCLASE @ F AR A1 %(wt : wt) o B 3k > & 89CLA
PRAE B S AR T A R ML i (Re ¢ & FEAT ) SO T £ e R By B R ) e b R AL
(alkali-isomerization) * 7 ax, F- A A 2.7 M 44 3£ 96 27 Jik i B (Larsen et al., 2003;
Gaullier et al., 2005) ° #8 ##~CLA > B A1t % & m#9c, 11t, 13t-CLN# > B H ¥
fafe — MR HFLEYE 4o AT HOEH6TT%  EREFH
56.2%(Takagi et al., 1981) > 33 T H 354 Al AE47 i # & CLN#) R RAFCLN £ af
HAA o HEARCLATH A 29T RET LA BMAE - SR BHEERE ~ 08 K FRAE
% B AT K& Ay CLAGRAE R 0% » &1 &9, t11-CLA$Lt10, c12-CLAYA 1: 1t fs] 69 A
R VLR H R d 0 110, c12-CLA B-# 3 418 By & & 89 7E i (Hasin et al., 2007)
{2 3T REAFRE 38 B AT 69 75 AR 8L 3 Bk B & oo 69 71 R 35 4 (Riserus et al., 2004;
Benjamin et al., 2009) © 424 ¥A £ > CLNA A B 5 F B CLAR ¥ o) & @AM R 0%
BR - BAHRRMT L EYE  TAREALO, c12-CLAMTHRE - A HE LR 4%

WM RR AR R RGBT
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W~ F/PPARMAM B A REBBMRBERZIES

F % 0T RAR AR B ALE S AR BIPPAR Ry EALE] B A Ik 42 3@ A0 R 08 3K
A+ dw : PPARa7E AL Fenofibrate » A& AR R A% o1 B Y 2R 7R o =5 7 4o M3k 30
B o bR o R B A KB5S (Becker et al., 2006; Delayre-Orthez et al., 2005) © PPARy
H AL Ciglitazone » A ek & ifi 3f o R 18 4% K #1145 R 3 45 69 I K (Mueller et al.,
2003) > HLAEEIKAHR ~ R o R R & - Th24m Bk F & &% 1gE(Honda et al.,
2004) ° B R4 TALE A R B A A HURE BB R 0 1278 T AR AR B — sk B4
R4 o b B A EICPPARMRAM > RFTRE EH AT R FBHUERZ
PREER D -

BEAMRFCHEREA RS TREFE R BB ERRIENRM T B E
¥ Z R HA T AE A A @BPPARYHY EAL P HINF-kB# &R 7E M » 349 4] Th2 4a ie 3 & 89
A AR(FR 2 2006) ° LB LB LES R ML E I 5 CRR LB E M AOVAREUN R F » 41
T AR F R IE 694 K 0 AEIp I Th2 893880 % 72 RJE » A 200 & @ aUtE 2w 69 HK
(B > 2006; % >2007) > MMl Ei T > HERM EMHRTEBEET LA L
PPARaSy &g 4E I (FR > 2007) » PfvA & & i #PPARE £ ik 4% B AU R 345 i — 5
3t o bFIN ~ CLN#ZCLA £ B2 SN F B % LA 7S {LPPARaSEyZ 2 A » wa R8T R 45
RABET 0 EBHUDR T 0 R INICLARR A 232 7H i 4 4% F 49 PPAR ok B
R BE  CLNA|Z R FPPARy » = H % 4b 482 WPPARM R A HE - FIRFLAE K
SR A KRR 0 KB IR R B A - BL 0 b8k 89 BT R AT R R

RIA] o a8 EILPPARS R - A R E B R RERZES -
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)21 L¥F)NEF 4~ CLNHCLA¥E X

W % J% R oY 35 2

RAW 264.7 |#{XAERE4HRE EL4 WX PR B ARG BMDM
#% | TNFa| L6 |TNFa| 16 | L2 | -4 | 2 [IEN-y | 1IL-4 [ 1L-12 | 1IL-10 [ TNFa | IL-6
e | 4|4 |~ |V V-V -V V|V
BGP-Hex l« ¢ | | - | - - | -- ¢ ¢ ¢
BGP-EtOH ¢ ¢ - l, ¢ ¢ ¢ - ¢ - ¢ -
BGP-H:0 | -- - -- -- -- -- ¢ -- ¢ --
CLN — | - ¢ ¢ ¢ I ¢ ¢ - ¢ -
o | =V VIV VIV V[V
E ARG 0 | WAl il 0 BATER L p<0.05 K & ATER ¢ 0.05<p=0.1
%41 RABGP ~ CLNSICLA ¥ furs At K> BB A 7 0% RO 0 35 2
OVA-BGP | OVA-CLN | OVA-CLA
AHR 50mg/mL \ 4 \ 4 \ 4
Eosinophils N 2 2 * -
Eotaxin * A _
1L-4 \ 4 --
IL-5 LA 4 \ 4 -
BALF IL-13 4 4 = -
TNFa A _—
IL-6 \ 4 - --
IL-1B - -
PGE2 7 - -
COX-2 4 - -
AR R A -
PPARY - A -
IL-12 - - A
IFN-y A - -
L2 - - -
iy -4 -- - -
IL-5 - - -
IL-13 4 \ 4
,%IgE * - *
s ras OVA-IgE - - -
OVA-IgG; - -
OVA-IgGaa - -
SE RIS E 0 | HpE Ak o #E4ESE AT p<0.01 B 4IE : p<0.05

@ AT EE 1 0.05<p=0.1
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L N SLCLNAE fa B X 0 RS AR B " 4m B BB R 4o IR 38 KA H 09 ik
BEARERZEN - B RS DAEK B LFARKCLNEI6KR © LF N
Bodp 3@ a0y o 3 B B PR K R A X 0 e dl A K m s R E 0 R Th24a i
Bk BAEE KA 6 i 0 MIE PR AT R RS B9 OR o TR T AL F NAE R
F At 4 88 PPARA R £ B & » T 4535 @ b IR X BL3B 8L 7 RE > IR/ @ st
TLREIGE®Y £ AR © P72 A by B CLNAE P ) B i Ze R F IL-4 & IL-5 » AR i e ik F
AP G IRGY BB 0 BAEIRE M CFRIA S 0 B BA R A B PPARY R R I
B TAEA B H] T R RIE G A o HIBARE 69 AR 0 AL T N R A

FLCLNJE A Byt AR o R B2 K PR 4R 3B B % % RE -
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