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ABSTRACT

Conjugated linoleic acid (CLA) plays an important role in regulation of
arachidonic acid metabolism. The way to raise the CLA content in the diet can
reduce the alergen induced atopic asthma. CLA and lactic acid bacteria can
modulate inflammation in bronchiolar hyperresponsiveness. The previous studies
indicated that CLA-enriched milk can attenuate allergic airway disease in mice, but
the mechanism is unclear. In this study, we administered yoghurt with or without
various concentrations of CLA to determine their effects on OV A-induced airway
hyperresponsiveness in BALB/c mice. Leukocytes harvest from bronchoalveolar
lavage fluid (BALF), spleen, airway-draining and mesenteric lymph node were
measurement.  Cluster of differentiation markers including CD3, CD4, CD8, CD19,
CD25, CD45, CD69, CD278, Tim-3 and PanNK, were used to distinguish the cells
differentiation. The enhanced pause (Penh) was measured with whole body
plethysmograpy to monitor the airway hyperresponsiveness. Specific antibodies
including anti-OVA antibodies and cytokines in serum and BALF were measured with
ELISA. The H&E and toluene blue stain of lung inflammation and mast cell
infiltration were determined by microscopy. The results indicated that yoghurt and
CLA enrichment restore the regulatory T cells (Treg) that increased the suppressor T
cells in modulated immune response. Yoghurt and CLA could reduce the Th2
(CD278", CD4") and increase the Thl (Tim-3", CD4") to modulate T helper cell
differentiation. Another results indicated that CLA-enriched yoghurt significantly
inhibited allergen-specific IgE production and reduced IL-6 in BALF. Mast cell
infiltration was also reduced and decrease airway hyperresponsiveness in alergic
BALB/c mice. In conclusion, CLA-enriched yoghurt is an idea healthy daily
supplement for airway hypersensitivity via modulating Treg, Th1/Th2 differentiation
and alergic IgE.

Keyword : Allergy, Anti-inflammation, Asthma, Conjugated linoleic acid, Y oghurt



AA Arachidonic acid
AHR Airwy hyperresponsiveness
APCs Antigen-presenting cells
BALF Bronchoalveolar lavage fluid
CLA Conjugated linoleic acid
COX Cycloxygenase
ELISA Enzyme-linked immunaosorbent assay
FBS Fetal bovine serum
FceRl High-affinity IgE receptor |
GRAS Generally Recognized As Safe
HBSS Hank’s balanced salt solution
H&E stain Hematoxylin & eosin stain
IgE Immunoglobulin E
IFN-y Interferon-gamma
IL Interleukin
LAB Lactic acid bacteria
OVA Ovabumin
DPBS Dulbecco’s phosphate buffered saline
PBMC Primary biliary cirrhosis
SAR Seasonal alergic rhinitis
Trl Treg-1
TNF-a Tumor necrosis factor-a
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+ ¢ I o ik (Conjugated linoleic acids, CLA) & 17 fri# & (linoleic acid, LA)
Bopieora)dz - HARGAEE G P ABR FRFREL Tl
(Wahle.etal., 2004) » 1 & 5 et  @Wamfrrt & hdede 5 kiR p @ o ot o
EX b P PHRESY CLAGFRBFLZFAT P 3 A G THF - g
FRY Prifichée d 02 w g 4 s iy ¢ %5
ehicd w i phip » PGE2:h4 = (Bassaganya-Rieraet al., 2002) - Kanwar % (2007)
2Py P B &Py 7 CLAG2 v 5 s ;ﬁd Pl v*f&b‘ v x I (eosinophils)
% # = zk(lymphocytes)2_ 3 4 @ s v g F L ik > B Hoakk G P FE
@ﬂ%%ﬁﬁﬁﬂﬁoﬁﬁﬂiﬁi:iéﬁﬂ%ﬂiﬁﬁ@%ﬁﬁﬁ’aiﬁ
[ z”/‘ THgE iR 2 A~ B EFfALCh 0 S ESIF Y ¢ 2§ Lactobacillus
reuteri £ Lactobacillus johnsonii % F~ » iz 5 i 7 &< [g% PRIIE G AADED
ﬁw(%maagmzamaagmzsm@mmaa”m%yf&ip;ﬁ%d

i ArCLAM BRA P 4RT S F 2L R ¢ LT R G 4ok (57 2 A5 g s i
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£ 95 T b 2 fREE

(C):FL Ry

SIS TR R R N B 7 R R A AR (M
B - ) (Wahleetal., 2004) - CLA z_ & = f4Ew 5 ' 58 (cis)et & ;% (trans) » @ H =
ER VS 798 % 8108 0 % 91182 0 % 10128 > % 1113
B F 13214880 @ cis 9, trans-11 & trans- 10, cis-12 & 4 & 05 fE.5 15 (Bessa
et al.,, 2000) - @ CLA £ LA 2_ % 9] &3 LA et 4 cis9, cis10 2 cis12,
Cis-13 > T A 42 5 methylene group » CLA & % 2275 penfgipph » H & a
P A A ATE ARG ANE AP L AP H{ S ok ¢ o et
I E TG Ak BRSO ARG A¥ - A7 f F(Butyrivibrio fibrisolvens)
o & 2 linoleic isomerase (LA-l) » # - LA # i 2 CLA> B3 & chi {5447

4] % cis9, trans-11 CLA (Fududaet al., 2005; 2006) -

R LR L R ETES

(=)~ CLA ek iR

Wad CLALR Mihe BEPFEEfEFEAS 2P UE LEot 2 54
2 A N7 BERYE ("4 - ) (Parodi, 2003; Shingfield et al. 2003) » H = 4 2t
Fohtdep Foid gk g 52 CLA 7 54 =~ % =) (Khand
and Olson, 2004) - @ F Hé 42 CLA chkiht A - #5835 ¢ B,
fibrisolvens #-LA & it & CLA > ¥ - &0 {,3_9_3%‘;?1]% H kR i VAR PE 0 M- T

% ehP [ & $ trans-11 Cygq 2 4o it & = CLA (Griinari and Bauman, 1999) -
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BE LB DALY ALA RS R 2P 2 - L ocs9 trans11 CLA -

¢ 23R CLA 7 £ :1780-90%, # ¥ - #4 5 trans-10, cis-12 CLA R ¢ 3-5% (Parodi,

\4

2003) - @ totdl CLA 3 £ &k Highs 4 cnp 5@ % (2.7-5.6 mg/gfat) » 5 4 5 &

=% g7 %7 CLA a2 %P> £ 5 500 mg/d

a

(2.9-7.1 mg/g fat) - & % & -

(Ritzenthaler et al., 2001) -

() PPSH Q&Y CLA § £2 73

1 &f S8 ##
wftA gt d CLA 2 BV RTFRE -z Bt aftd - e Biafil
2 v+ d CLA 2 BWF B 579 ch CLA $ & g0 £ @ 5 4
(Stanton et al., 1997) - 5 & 4 dp 3tk Sdede b Y 2 et B 7 RS
Fl i LR F L RRF hE e R M2 PR
= CLA s ¢ %] » Flet g ¢ CLA 7 £ % (0.1-0.2 mg/g fatty acids) - & > &
FB Y W2 CLA Awmfei @iz - Hpbfr Vi @ hes?
CLAEHERF > F LV %5 5 7 CLA D& 2 2§ CLA 5

¢ (Dugan et al., 2004) -

2. gmﬁﬁ)@ﬁﬂ*ﬁ&ﬁk"‘téﬁl' —‘

CLA ipeatsirg i d JEd = STLM 2 {rso i R BLRGER i = 4 CLA

A

ek

Fenggio g T SR A s 9, trans- 11 fe i ik B B #7558 h CLA

EFHEFROTE A AL LA EP P H cs9 transll g iR
iz k) enREERE cs9, trans1l fr cis10, trans-12 B P ORE 2 T R
(Rodriguez-Alcala and Fontecha, 2007) = - *F » = 274¢ B 7 & 63.0£1.0°C 4c % 30

min fe ek = 5% 95.8£1.0°C 4r 4t 5 min ¥ & F 3 4r k5% P 95 pL(trans fatty acid)
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% £ (P<0.05) (Herzallah et al., 2005) » {245 iz 47 2 B 7 > & P cFik il pr R

e

$CLA BSF7 % > e befhens NOpR TR g8 4 F K@l 2 o

3. gt T

2 L. acidophilus L1 ~ L. acidphilus O16 ~ L. casei E5 £ L. casel E10 > 4 %
#46> MRSbroth 27 skim milk » % = 54 e 5548 37°C 3 % 24| fEig » %
7 L. acidophilus L1 2 MRS 2 % e CLA # & 131.6 mg/ml » % >* skim milk
%2 116.5mg/ml- & 7 33 % A eh & ¢ FES R F L £ 2a B FiE%LA

£ 41 = CLA 04 £ (Alonso et al., 2003) -

B. fibrisolvens £ 7 & I i fe £ 45 (LA-D) 2 & 3= L v i J s
(CLA-R)® 1t » ¥ I b pr(LA)E 1 =+ ~BOFEE(VA) » @ s B
$FE2 AL LA &2 CLAR #f CLA AR F M¥ L4 B8

(Fukuda et al., 2005) = gt #t » 24 $= & it %% cafr| B 4>+ B. fibrisolvens A38 4~
Wi hF At ¢ hCLAARE A f2a%k o ¥ - 2 & £ #&] CLA-R#
& e gtk B. fibrisolvens MDT-5 & & P & 48 €33 & «hif 2 7 B i =+ CLA
B fh o X EHr R MDT-52 3 LA &t o335 7 » 78— HH 4 p 5 &
Bt g s LY CLAZ VA Z & 13 g dp 0 AL ped iF
WO R BREY G- B4FF oA S & i B fibrisolvens 4 4tk
HBRE® Ol w8 § 2 &7 i 2 L CLA &4 % % «he & if 2 (Fukuda et

al., 2006) -



(2)~ 54 5 frid pr2 S d LR &

1. CLA $t75 % % #ped &

FEA T4 ods9, trans1l 2 trans-10, Cis-12 CLA Bad R € i = 7

e 2o B2 AR o At ,,9]‘ 4t 0.5% CLA 7 rBg % 3 5 o &2 #1595 » 3 3 4ol

34

&

+ ib fia ¢ B (Yamasaki et al., 1999) » 3797 T 7 céiird 4 CLA » 7 % 154

ek

BEH e (Park et al., 1997) » &4~ B CLA & "% Mo ¢ #pih? = i

R &8 #5 95 (Thiel-Cooper et al., 2001) » % 3 4v 75 2 " pt + 3 7 % 4 fic(lion
marbling score) (Dugan et al., 2004) - >+ %8 *F 325 ¢ 4F 3> trans-10, cis-12 CLA i
B b ) A SEA47 N 38 & 20 P 95 e P2 (human primary preadipocytes) (Brown et
al., 2003) - @ # - CLA B2t rigipmme B2 2 214 §3 7 b 2§
o A7 7 trans-10, Cis12 CLA 7 A8 B 3 "5 1Sk & %0 % w5 dm v 2 B 4 g1
iv> @ cis9, trans11 B H £ * § 4p F % (Brandebourg and Hu, 2005) « p* #F »
BA R MR GEaeLY 3 (BMI>32.7) > i (7 4300 s~ R 2
PREGER > SR BT CLA K BT 5 06 24 EFF RS 14248

ERE X AT FP R CLA 78 ©° FIR SRR G & & ff hIL 3% g 9%

(Riserus et al., 2001) -

2.CLA & %n

Park 3 4 (2001):7%7 § 45 HiCLA L § Julpinst s 8 eida g = + =
1% CLA 4 #r4% & Sprague Dawley = & » 3 ¥ 12 g > 1,2-dimethylhydrazine
(DMH)% 8 fm % /= RIS TA S g G i d 2 5 o @ wie g%k ¥R > CLA
O I HT-208 % % mfe 2 B8 0 JFd 5 T & EbB3d L @ik e
PI3-kinase/Akt =73t LB jim o Fime &2 4 k= R % (Choetal., 2003) o 5 & 4p

MA g ? B hmie s % ¢ CLAT #r4|MCF-75 % ' cn2 £ (Shultz et al,

-8-



1992) < 4 & %3 CLA% & 7 #r4Imethyl nitrosurea (MNU) 935 2 4 805 9L >
7T S Y 42 50k R 2,4-dimethyl benzoic acid (DMBA) #4343 2 5 s 2 % 2 o8
# 0% 2 #ep (Ipetal, 1991, 1994, 1995) o flp% + 9= § ¢ 4 3L+ CLARPH] 54t
R e i T 2LiE B & 23 A2 B EDMBAE i X @ ¢ o 20 Kdr e
ek 2 @i 3-9 Bel-23 B (Ip et al., 1999) o $3Frd| M e B P (£ % ¢

CLA# R S #1424 1 #](Haetal,, 1990) #rl 12 5k & 3o I & & (Shultzetal,

1002) ~ 341 4n% ¥ 5 it 4 (Ip et al., 1994)2r #r | St 2 5 i 4 M (Liew et al.,

1995)

SCLABZE XF R

3 L F Jg(Inflammation) & 8% i X e e i o R AT A 2 2 RN iRSE D
WRF B - B F e~ 2 8 AR AR TSIl FHESE iR
Soif vk B S PR R G b I (Migrale) T A KN e h B AR £
§ kot L (Inflammation) eig B 7 0§ 35 5 RNt B3 &5 i

TP S & E SR PR Ry SR I

A

Flb o P E S RS BN R & e ok (cytokines) o i F o w gk chd
TR i 2 Flt e PRk 2 PET L E e a)‘]* A R o B
A2 AR 5 R RF G & for ShpL(eicosanoids) v i F R § 20
B B P R A 2 R s e 7w SR Ao 51JH:}1-,%(prostaglandin
E2, PGE2) 1/ % v = Jffs % (leukotrienes B4, LTB4)% - LTB4 ¢ w51 v x 3f fn¥e 3|
X Rhime 8 Sk TR 4ok F e 1 12 (permeability) o % ’9:]1‘% kA

£ 4.4 omega6 *5 7%k (omega-6 fatty acid) 2 -2 w % fik (arachidonic acid, AA).5
d k¥ it fis(cycloxygenase, COX)i& 7%k ¥ i* & J&(cyclic endoperoxides) g it
Ak E RPN BRAFFEOTE XF REF I BRD LT R

B % o Bil4ok JRMM & L (rheumatoid arthritis, RA) ~ 4 % (asthma) ~ £ =1+ & &
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¢ (atopic dermatitis) ~ #% 7k J (diabetes) ~ - #% 5f6 ;}k # i (atherosclerosis) & i i £

CLA L g s By 7ot w i A 4 ks Srg i B ILY §
#% & & - 2w % (conjugated AA, CAA) » i b PGE2: 2 & (%
= )(Bassaganya-Rieraet al., 2002) - < }gie:}ﬁ d1 5 CLAF 55 Fum 34 3 wf v sg AT
&Rz fRE  F|9A A s (Whigham et al., 2001) - & #3~ % § CLA 4

ﬁ%%—&é%i—&@ﬁ%ﬁ&fﬁﬁﬁ%%éﬁ*%mﬁéiﬁA#wﬁi

7

sr Loer i g L F e sk (Kanwar et al.,2007) - ¥ - = ;glwfa‘ﬂ 41¢is-9,

=1

H 2
trans-11 CLA¥ 2 &3 { ‘w?e r % (TNF-o ~ IL-522 |L-13)ci4 & o B & Mgt > \f"‘ﬁ’

Felt e o TRVE i & & $k CD692 CD13ch4 3 » ¥ ¢F » d *tcis9, trans-11 CLA
FAEF F 4w > 5 d PPARyR S B 3 #1L-844 T (Jaudszus et al., 2005) -
d 0t e i ) CLAT § 2cs 538 S rfitdho i 30 4 5 FUR E o

NQLED “o W2 2SRRI O A A= (SR S 28 i SN

-10-



CE LR

CORE-ES L&
- -+ + % 4 Elie Metchnikoff # 1 #& 2. £ & # (Metchnikoff, 1908;
2004) > Fh LA A TS S F AP ILEF G H AT Y PRATT S Y

RATHABR R I HAE AR A PUERCEELE GRMETE B &

Le(for liveddper 2 3 M2 400 o Ng18 > 37 5 #
ol B A - 4o Lilly &2 Stillwell (1965)45 21 ¢ 5 2 B i dp e
%%i%%iﬁﬁ%ﬁz»HMGa%Q%éiﬁi%é%&%%ﬁTi%mﬁj
TG ARG LR LY o Havenaar & 4 (1992):u5 * £ 2 Bk dn
FRLBAMP PRI FAATE ] EF L PE - AR E R
Guarner £ Schaafsma, 1998)4; 1 > FHUFEFATULL P RS AR
Bod 202 (535 5 F IR M AR PN E 3 2 E 47 o 2 0 (1998)
HEZRDeEL BT ¥ 05 0 £2 AR T TAS R E OIS BB R
Kibs 23 RGPy b L mie 2 it WL PR R & 2
T F 3 ox (bldofip RE e g A LA S E900) Bl (R,
2002) - B W FE R D H 3 F L F 2 F(probiotics) & § L F 2 F
(prebiotics) » #f>vecie A WHF R N F e FFEL MM AR L 2 £ &

2_# = (FAetk, 2004)

(=)~ ¥ 2 Fap

B2 AP EmE i

T“*

Bri  PHREANHLGFPN FE
FRBFAFNE T F L AR I - 2% > (Generally Recognized As

Safe, GRAS) Fite vt » & Z(D & & AFE T FIRVA Z 2 A HE 3 B A
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oo FRERE AR AR TIK T B Q¥ LM 2 R e

TREERE At QLGRS AW DR EAF AL S E Y L > ¥
BAZHRLARY S OF ALRFF T O REE RpFHL R (D)
A RBHEP~ (5 £ % > (Tuomolaetal., 2001) o e & 4 Fx % — iy b PFE & 10}

AR tdadithriE- g4 FRELES D

1 (Saminen et al., 1998) -

(2)> FRFLE

!

lf‘iﬂ

F e F(lactic acid bacteria, LAB) & — ¥ A2 i JI* Okt £ 4 4 2
A2

2 FRA e PR AR 0 5 QIR E w 5000 £ 0 BN ES

/\‘

5 -

.m\:b
H

iH % 13 F 0 5 WBERINFHIUSTFHEY (T R FF > A5
P> 1991) - A ¢ W iets 382 FERFOEY » o0 R5
a2 T A Aol QT EL o TR A S L RS
T MOBLR SRS BRI ERIE Y TR AT 0 AR 0 s B G S ML
Wi R TERL S Tigpe o TARR AT R (PERF  Pu£F%
A% & iE > 1995) - Metchnikoff 3 5 s I 4 3 4 R & Flergpr TReq
YR FH O TEFTET O HATRIPUEEFSZ RRT o HMET A
WS P o3 etk F(Metchnikoff, 1008) o @ P 48 § 33k O et ik B Tk
KL Tolk  (DEFABRAEESE . 2 43) ¥ %35 Rige@u
Fib 25 " EF(RRE) AR e ¢ 2 ()5 RE A E ~ wtE RE A
AHREF - RTRFIRBETAL  RUEFRLETAERE T GH
RE % (DR AUkl &4 A s PR S B2 R SRE A A
REGEEAE A (5) kSRR I Sl I AN § w%am@ﬁdé?mmwggﬁa

(% %,1999) - p ¥ B* N IBRNAFEF SOMEFARA L bulgaricus {r
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Sreptococcus thermophilus = 4 & % > B 3F 8L 5 Fid pH & ~ P5fL 2 ' 30 9% 3
2 73 7% 4 % (Meydani and Ha, 2000) - # v »* 15 2 2 % 4 7 F 3|2 S f 7
s B2 8% g pEgt2 #id bl4c ¢ L. acidophilus, L. casel, L. rhamnosus,

Bifidobacterium bifidum, B. lactis, B.longum % (Duboc and Mollet, 2001) -

(2)~ SR Ees B 4

BAFT ¥ 5 FAE

BT R AT e e S A AR BV A
B B S w R TR R D o 5 TOUAE R ¢ A AT 5
2 F% 5 & F(pathogenic bacteria) 4% & T freri f > 7 12 (B AR

FVF L o F ARG T MRS A ) AL @ @;gmm;nggz ke
BHE > ST A &L E pp (Mitsuoka, 1990) o F 2 EF 4] B
TR F L 0 ST BEA 2 g WA LA R M O N apHE o Prdlp
R & R R A (septic bacteria)ind £ o e pF G S A A FIEE 0 B %3 il
(harmful bacteria) % i > § F 4= > 4= # % (endotoxin) £ % 3 % (enterotoxin) & £
i b e & copk P (Doores et al., 1993) - @ SRRk RH%ET P ¥ A
SHAEAFHATEP ST ABLR R BT A ARG BT RRE T 0T R

o e fr e

Wk G SRR EEE L R B R P RFL e AR E
o SR FETE B B F(Gram-positive bacteria) © H & T iE* AR50
& frlmre fEena A 5 B > b4 @ peptidoglycan » #  binding site ¥ ALk T e
(lymphocytes) 2 E v o "2 (macrophages) #7 7+ - peptidoglycan i & = &
muramyl dipeptide (MAD) » (5 d Toll-like receptor §];# ¥ 4 7 (monocytes) 4 i
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IL-1-1L-6 2 TNF-a- & §1gc# = w¥e » 34 [FN-y 2 [L-4 (Aattouri and Lemonnier,
1997); ¥ & 5L pé ]2 dw e BE = 4 teichoic acids ¢ {1 H $i3k & s IL-1-1L-6 %
TNF-a (Meydani and Ha, 2000) - ¥ *t >+ 3 # 3 45 &1 > L. acidophilus, B. longum

fofe B ina s o 4 G Pl & F g ehi® * (Hatcher and Lambrecht, 1993) - 5 s

B 8 LR T S O ARE PR A SRS A NG PEFLE S
d B iE o e e ks § B F s (secretary and systemic immune response)

ke h A4 om B P FIREEAL S EY SE AR R LAE R BE A
Bl X U b B F s A 0 [RREEFFHRSET  STRAERRSET
BELFEF BT oo Fiwie e s B & Thl 2 Th2 4 F i e s
B ERME e {o F i e b s (2 il eh A 2 % (Bengmark, 2002) 4 & 0
BEFTIEPSER R ERMAREREE L T LR R IRG R
B AR 4 (Cross, 2002) » Flpt k& SO AL G £ TP AR aLE o 3

gt ﬁ/i]}_]q—d]k'mﬁgﬁ F’\’:ﬂ“ﬁ, F}@7|E 7—»'?)}}‘{‘#‘% ;\;D /’?‘_*zx—*;’?s;

o

AR B F PR T TR L5 - BB e A E%’%?%%i
B T A& LA PF IR 0 < F "immunobiotics’ 2 ££(Clancy, 2003) -

R N N T St TR NUR

(D)% %%t (phagocytic activity)

B R FiF % A & A B A4 (capture) ~ # ~ (engulfment) 2 gt i 2 4+
(lysis)erim®e Kk J& iz » ikt P2 SLfL 5 5 valln e (phagocytes) » 3 & 5 & 48 > H -
SEBY B R AR AP SR TRE » B Y (e 5 TR B
efed M0 £ R AT P A5 G XM T IS E mEFR G OPERY A B
fEyrns + A X 4 (innate immunity) s F o @ BB E rme fo? (2o 5
Send G XME WAL L @A Fwe i S BS 2 WFAS R W R
@ Eeme A2 iR [ ALl S ek o0 § IR FHEE L U
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B b A~ FE s B FE A REMEOF LF B (W, 2002) o i
FoeE g ¢ I %4 L. rhamnosus, L. acidophiluse? B. lactis™ & % #% % ¥ f & %
v o IR E AR E v im e enB i 4 (Gill etal., 2000) o A BESR P FIR 0 LA X
#  #&P~ 1 S thermophilus f= L. johnsonii Lal # ¥ it ®W &3 &6 > F TP
Bpawd 4o i¥ B 5 R e B R 4 0 T IEiErespiratory burst activity (Donnet-Hughes

eta.,1999)

(2)# = ¥z ¥ 52 (lymphocyte proliferation)

Tt - BRRSE S ERETN AL RAF B HAEF BT (FL
Bk T 3 a4 e R B® ;Wﬂ T ¢ I %4 L. rhamnosus GG (ATCC 53103)
£ B. lactis Bb-12¥ = > 1 * OVA% % st 2 # R i = 7k o3 7 (Feleszko et al,

2006) - f&_ A B % i w A 3 k chCD4" cell % 4 L. paracasel subsp. paracasel

B210607 #~#|Ts# = 3k s 2 (Peluso et al., 2007) -

(3)im % & 4 i (cytokines production)

i A AP 0 L IR AP B L - i o AR E G p

# % (autocring) &2 % & % (paracring) s it * > &k F FRT o A M2 e ek €
PEAR o F2Z 0 3 FILABwFAR AP M) g5 EF 1 Ergwie » H PR
B e o Ak g e g B Wwre g 0 RPN A2 w A
FRLBEET - B i a2 ek ¢ 45 Thl #rajeche e g » 1 & 4
IFN-y ~ IL-12 & IL-2 % > 1 & jj % w0 ch3¢p f (intracellular pathogen) ; Th2
A2 e g 5 IL-4~1L-13~ IL-5 3 > dpi dwfe ek 305 F0 50 - L wte
b éhiom B (extracellular pathogen) - ThUTh2 chd £ & Jis &8 p 97 & R ehE -
B b T R B TR > BH YRS AL ER R B
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ThUTh2 R 38 - B2 Tk LR ¢ A Mg~ 3 > 4 Th1 2IREE R €
NI p LB T (autoimmune disease) ¢ 30 sk (systemic
lupus erythematosus' SLE)> @ Th2:iE % i & & 5o B % i@ = A o (atopic
disease) » A F vl o ANFEFTHF L ¢ F R OVA Ragit hf of | Rk s L,
rhamnosus GG (ATCC 53103)+ 7 »x'# % Th2 #7i # [L-4 &2 IL-5 » 2
(Feleszko et al., 2006) - & 7 % & |+ A+ # L (seasonal alergic rhinitis, SAR) 2
F 45 L. casdl HURJE 0§ MIF IS RV EACR ST e ek IL-5 8 1L-6
2 %2 IFN-y 02 € (Ivory et al., 2008) o j& & B A 48 ¢ & dradf o ik = ik
(peripheral blood mononuclear cell, PBMC) %+ & - Fpe&r it & Fpefljprin e jr
Feha g A el ko Hib¥% S L. acidophilus £ 2 & ff<. e (L. acidophilus
La-5R, L. delbrueckii sub. bulgaricus LbY-27, and B. bifidum BB-12R)+" #.+ & %
M % F IFN-y cha & > H i L. acidophilus £ ;2 & L. acidophilus La-5R
2 L. delbrueckii sub. bulgaricus LbY-27 §3 = 88 & Fj~ et A7 & ¥ &

IL-12 =4 ju(Gackowskaet al., 2006) -
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=~ F ek R

(=)~ # &% T&

F FIR Feu B~ AR~ % 8 o (National Heart, Lung, and Blood Institute,
NHLBI)** - 4 4 = & =g 37 § v ¥ K 4p 3! (Guidelines for the Diagnosis and
Management of Asthma, NAEPP) » % & § v & — fEB s s 38 LA 5 o 37
b lhmie S s i FiRIB AR o B e & dere (mast cell) » rf RS o 3k
TH#HT 3k Brimre “’% P e i g (neutrophils)& & i ¥z (epithelia cell) % 3
A dmre G @ da e g~ 1Y B4R £ (chemokines) ~ H s & v 24k

RE o AR WF RS el AR F DR Tk A g e g A

e

PRI 0 QIR iRtk o BREHE N REAGR 2 G H G A RARAL

T T

=1

RESE IR R o LR TP R LS R s R A e o

W Aeet i ¥ 7 e g2 3 R F O (hyperresponsiveness) (NHLBI, 1997) -

(=) FRpEE
Flf vnm B2 Nk F AR gFRIEIL G A 0 <l F ARG 3
Bk F R o B Lwrefrinie R BR A X o B ARMET ¥ RET

G b oE Ay 2 E PR B eE s SEF L F HR Mol F R

~

#
p
NE LRI o BRI £ 45T e o w i H 4 s 4 4 4k vk (goblet

call)erdic 3 4e ~ % A T B TR oA v 5 F G AESEA(%5 B 5k 0 2000) o

(Z) ARt pE
F o AR - B AL BROAFA C B S QM E BT b

B¢ AR (allergen) o BB BT 4 F b re RnaALEE LA o

2 R BIh et G H B FoeRmE A S 5 6] 019748 5 1.30% 0 1985# &
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5.08% > 1991# % 5.80% > 1994# p|# % 10.79% (HF 22> 1995) o o 1 ¥ it
B SRS Y SR IR A A R R R A o SR A R
ER R ENFAL ST E R ES b R o 2 FApL A

TtV NI Y i

fn
=y
=
et
¢
N
iy
i
>—L
=
T
=
b
N
Erd
flm
\:
o
i
i

Bed R AR R ART FIREF A QLD AR NS A
A% > 81992 12.6%3 4r 31996 £ 3.58% > F & & (L K F g E Mg b

i+ d 8% 4x 120% (Huang, 1999) -

()~ w5 & F1+

B3t R US4 BALHEE S R o B A FEE o ¥ F
RIS T R S 0 - SRR L AR A B R P SRR b
P R R R AR E R @ g S il AT TV A S 88 1

WA TP 85 3 R0 2 G BRI ES VEL TR

WY FRHI BT LA D AR F T EEY R ME
BF FEE S THREE G ARE B R RS RS R B
.I._t: ’Fﬁ,g]% fa"—i‘:)»lgjw\/'é'y“g_%é'/&’sm# ﬂ{ﬂﬁ]%\?—i\ijyj\g%‘?wﬁr %ﬁ@’ﬂ'b

i
PE g} R B euolch B 3 e FER e 3 (3%, 2000) -

()~ F R ensop b

P f oo mI D AL L AREY A ESRAY R
AABATIE F e R R Y AR & (i o RATEF o
AR BALIGE G 2107 S e R ofig it w3 ) IgE BEFRE WL
¥ E\;‘:‘%%'bﬁé ﬁ’.lﬁi%’?i,@_fﬁ‘i VR E AT S ’F."‘F, 51%3”1'“15\?35%’”‘“57‘1'{&% i F
e (e L LETE K R RS F L 0 0 JRERCLE A 20

& 35 B A A 715 (genetic factor)fr b A Sk fljeqp 3 i & X 2 Thl
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w2 AR Ar Th28 i 12 6 & 07 T fin(Kay, 1991) - § B 404/ FIE TR > 7

TS HIH B F S (D) F L R E R o B eim e ~ H Pk & 4
Rimee 2GACR EF > fhd % 2 2|1 & 2 8A4p 747 & # (MHC class |l molecule)
kil & AT w2 (Bousguet et al., 1992; Cockcroft and Davis, 1993) - (2). 2
oo B L eCDAT Th24 e & 4 IL-4 5 i3 @B A T2 £4AFH T E B
(heavy chain constant region). s d %] %] ## 4% (class switch)m = & & = IgE (Robinson
et al., 1993) - (3). f= X FR TS (* 2 Bitf ¥ 3 2. CDA0r 45 B By Titk = 3k

2 CDAOligandt & » ¥ @ Bk = 5t A i & S & {HIgE - (4).F = f B 54 F
bR P fi.%g A3 A RDIGE > & 319 < dme (mast cell) ~ rfde it s Tk of
fatto &3k~ B fon [ 47 o IgE§ 514 L5 & X 2 dpk it & 2 eh i 2
P Fa g2 SEFXF B RS E AT R B3 F R g AR
bv o gac g g & i (Del Prete, 1992; Holgate, 1993) - (5).m 2LIgE ik #f 3| @ &T
T IR EEA - LA e AR L REEYRE LR ST 5142Th2 #
T IR EE T o I aTh2igk = 3k ¢ f 3w & (IL-3, IL-4, IL-5, IL-9, IL-13) » i&_
o pReE SRR AR AR w0V B R g i LR

B0 Betoid FF ek 4 & T IR AR (Kay, 1991) -

)~ BEF 2 EREAF

% 3k 3¢9 E (immunoglobulin E, IgE )
LAk F0 E (IgE)5 - BHAMF 2 23N v 3 feddt HF LI

i % 6 e 484 B P Foedt s % B(FeeR)m #97 % ‘mb a7 » 4 4 & 4 Pt

T
B
=
L=
=
s
k=1

FleolgE > i dd ¢ 3 BfRMc % 5B AR JpE fE A

i b oo Bf EACH A H A > Bk Y hIgESE § B e o F AR A 1Y

-n\¢

R e o

TR € AL mit- kFaF ga BRIGESA 2 o IgE dF AL
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IgEhA 2 7 & f o FUtl & jt tw % (antigen-presenting cells, APCs)#-i5% it & j 4
Bim? » Bm2 &2Th2im?2 2 3 iT% {4 » B #Bw%e A2 2 IgE- § A 4 % & ehlgE >

%

i

£ 3| X e s c%’%,t}_ﬂg N c%’ﬁjﬁ,riﬂg N E'F_:fﬁm’?é'ﬂfrjr_ |5+ oenlgE = B oo gt
e BIgE L5 g A4 3 ARIEY @ fk— 4 4 F(mediators) 0 e A 4 -

# hy L F Jis(Del Prete, 1992; Holgate, 1993) -

2. % ¥4 (Cytokines)

(1) IL-4

Interleukin-4 (IL-4, /i ¢ 24)% - A4 F| 5 selbenimiz ek > § @R T = 3%

% % & antigen-specific CD4+# = 7k ( T Th2i# = 3 ) (Fernandez-Botran et al., 1986)
(2) IL-5

Interleukin-5 (IL-6, 4 v %5)d Th2im?% &8¢ % ‘m?2 910 b > ¥ 3 aﬂ; fatd v
i IR R Bt R ey B R IR B 3 4 o (Dubucquoi et al.,

1994)
(3)IL-6

Interleukin-6 (IL-6, /i v % 6) 5 "W_% X M "¢ j % (pro-inflammatory
cytokines) » d Evgim®e 2 L F F b A e irh e TR B chs it 2 g h e

#z 2_25 & (Smolen and Maini, 2006) -
(4)IL-10

Interleukin-10 (IL-10, 4 v % 10)- B 4» T & 5 mPe e d & = Fr | 7]+

(cytokine synthesis inhibitory factor) ( Fiorentino et al., 1991) > # # d Tim® ~ 57 %
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e s Ergim e fopt R wmre it s 8 & I1L-10 B Th2 chimre e o
pom g IL-107 1 e Th2 3 4 {oTh2 7 & 24 hiwm¥e k% (Mooreet al., 2001) -
d T2 &4 e 1 (T regulatory cell 1, Trl)im®e #74 a2 IL-10 & F & & #r 4] it

4 5 ¥ 34| Thle Th2km fe 57 4 & ehim #2 % (Eyad, 2006) °
(5) I1L-12

Interleukin-12 (IL-12, /i v % 12)d R ‘m¥s 82 E ¥ m e 974 3 > 22 naive T
fove At Thl g Th2 e B > 7 1 T fmse A % IFN-y (Kalinski P. et al.,

1997) -
(6) IL-17

Interleukin-17 (IL-17, 4 ¢ % 17)- Ji;’ii}ﬁlL-l?A C W BF S ey -'}iffi-‘}?a’fﬁ M
BlcsE b BEME L Feh BB CBHBEE PR FIMAIRITTR
& IL-175 5 =0 2 L F Js(proinflammatory) shs i » 5 47§ 3 RAL-177 1233 & o ik
fw¥e chchemokine > » &% ¢ £ £ RIL-17 ¢ F &R wig e LR % (Kolls

and Linden, 2004) -
(7) IFN-y

Interferon-gamma (IFN-y, gamma®| + # % )d Thliw® ~ R w2 ~ p AR L
‘e (natura Killer cell, NK sm 72 )4 & » 7 Fr| Th24m % ji% 2. 4 3. (Durham and

Till, 1998) -

(8) TNF-a

9

Tumor necrosis factor (TNF-a, a3k 7~ %15+ )4 - fa# % Ll gk > 48
A& F B(Rink and Kirchner, 1996; Hakonarson et al., 1996; Kiozumi et al.,
1995) < 1]?% v a‘;q DI TNF-a2 % g et 'g ‘fﬁl g T et 2 gL dp g e e R
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Eiad
1%
A
—F'
=i
7!!
/\ -
=
XN
o

po 7 AOTNF-0 5 3B R F et 8 2 - o

(=)~ BB F e o v 3R

3

w4 dmte e s E § R OLB A d ¢ IgE B B (FeeRD 0 § B

i

B TEACR B e § A2 - BehiBach iR IgE iR 2 X e
F 1o M A mte s it o g L w&r.ﬁy__?%‘z v s trypase ~ #-v A 3
fif # (chymase or proteolytic enzymes) - s+ fit (eicosanoids) ~ v = “f %
(leukotrienes)fr i d A (freeradicals) (Busse and Lemanske, 2001)» it & 314 & %

WAk (acute asthmatic symptoms) » dew# sx i T sechie g > Abik e i e

BB MR AR LF F PR TR RTFOREFER - I
T Fltipe AR F LR T L 5 ¥ F i (early phasereaction) o

L g L me o dopk T Ik V%’ﬁ.’rﬁﬁé o IR s \:‘%’\:‘ Mo o Ik
H Pk {rErfimie § FIX D)9 = R s § A RE I R R R

Mook e it B i L2 v fER S L R E G
TR T sk 4 E CDATh2 3 ehimee > @ it fmve 20 ¢ 22
£ Th2 4] thiw 2 % (IL-3~ IL-4 ~ IL-5 ~ IL-13) (Barnes, 2001) » %_i
K v—]gfr;'rié w If o~k e s v%’ P n e B e anE it o A
L 4e B iBACH enp o H Y PRl i 3f g X 3] Th2 3] éhim e «
A IL-5 B s E i ﬁvvgﬁﬁ:ﬁé £ I3k € B NFE S A R ehend 4
Fo B o@ #;LV%’ et v o IRHE S B9 (eosinophil cationic

protein) - v‘%’ fatte o ZEA 5% % (eosinophil-derived neurotoxin)k;?”%’

feltv w kg% * fr (eosinophil peroxidase) & o izt F-v F 7 ¢
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EaGIesgat Lwie i mied]E o B EERF LAY
(mediators) & % f1 et s i ¢ S A Ig o i T aafess o F
o R b SRS T B AR RIS S LA T ded 2
% fra ] 45 & It T+ (platelet activating factor, PAF) % » izt /B €
i€ eE R i LR g s AR A B S 2 s B %R (leakage) o B 1
Fret e F R R2FLF BPFYER o weRIERG T E 2448
JopE S FR iR R T AL G P F R (late phase reaction) (Kips,

2000) -
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2~

- R E&RE

()~ BEda

1. Con A (Concanavadin A, C-2631), LPS (Lipopolysaccharide, L-9143 ;

10.

11.

L-8274), Bovine Serum Albumin (BSA , A-5503), OVA (Chicken egg
albumin, Grade V) ~ Aluminum hydroxide Gell (A-8222), Gelatin, Resazurin,
NaCl (S-6191), MgSO; - 7H,0 (M-5921), FeSO, - 7H,0 (F-863), MnSO; -
5H,0, Toluidine Blue O (T-3260), Cycloheximider? + ptp SigmaZ iy (%
fon @ RE) .

RPMI-1640 (Roswell Park Memoria Institute, ALM51319A), DMEM
(Dulbecco’s Modification of Eagle’s Medium, ANE18791A), FBS (Fetal
bovin serum, 092k83011), L-glutaminer? + p g HyClone (# #£ 2 & (2 32) o
Bovine Serum Albumin (BSA, 10857) 2 + pi-p USB (F & o & A 32) o
Gentamicine (15710-064) 12 + ff GIBICO (£ F 2 2 i 1@) o

IL-4, IL-5, IL-6, IL-10, IL-17, IFN-y cytokine ELISA kit:z + pit g
eBioscience (424 o & R 12) o

Mouse IgE , IgG1, 1gG2a ELISA kitr2 + pp Bethyl (74 = 7 2 32) -

Ethyl ether (9112302) 7 F p-f B 1 i 5 2 2 o

Saline solution (4AK1677) 2 F pip i3 € o @ o

Brain heart infusion agar (6194909)r4 g Betcton Dickinson (¥x#te & %
@) o

Lactobacilli MRS agar (8039069) 1 + pit p Difco (FxiT= & i“3Z) o

Cycloheximid, Coliformen-Agar (1.10426.0500) 12 + pp Merck (o 42 5
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’\éj)o

12. DNA Primert-f ik § 2 7

13.

14.

15.

LA1f (5’ AGT CAC GGC TAA CTA CGT GCC AGC AGC 3°)
LAlr (5 TAA CAA GGG TTG CGC TCG TTG CGG GAC 37)
LA2f (5 ACA GGATTA GAT ACC CTG GTA GTC CAT GCC 3)

LA2r (5° ATG GTG TGA CGG GCG GTG TGTACAAGG 3°)

Klen Tag 10x reaction buffer, Klen Tag, dNTP, DNA Ladder (Bio-100p) -

TRERLILESS

Kb« B f ok BRATRER Kb S B R

Conjugated linoleic acid, 80%pp 2 = & -

(Z)~®R&E -~ FH

1.

10.

IVC system (Individually ventilated cage system)pp  BioLASCO (& 27
o).

B Pk BUXCOMAX I (Z & 2 2 (am) o

Iml~5ml &5 ~ ] R4 s FrEp Top(HIE D7 RIT) .

IR E - 200 P 4 EFEED PR o

24963 k3 A KB AL 6-10cmB R pp TPP(EE 7 4 12)
1.5 ml eppendorf pp Axygen (PROTECH i 32) -

Polypropylene round-botton tube with cap 12 x 75 mm, FACScan Flow
cytometry pip Becton Dickinson (£ 7 % 32) o

4+ A3 HERMLE ~ HSIANGTAI (% 2 @ 12) o

e vape s KUBOTAG200 (A &k B o7 1 32) o

ELISA reader (Enzyme-linked immunosorbent assay) i p Thermo

Labsystem (# A& @ 2 32) o
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11. ELISA washer p-p BioTek (¥ 422 2 (2 12)

12 Hifctt®§5 % Nikon DS-U2 (RIAE2 @ £ 32) -

13. %4t Nikon E-200 ~ TS-100 (RIAE = & R 32) -

14. RT-Cycler ™436 pp 242 2 o

15. PCRTE ThermoCycler B p % § 2 & o

16. 7 ASBB G PRAPRE T A 47k Supbp VILBER LOURMAT (544 2 & %
).

17. ﬁ&};‘{ﬁ%}ﬁ BUCHI ptp (& %]’x S RIE)

18. # ¢ 4&¢ PES0tube pEp Becton Dickinson (# 4 = & % 12) o

R

()~ EFEREERLSE

B E T 688 0 &I RFRLE BALB/C | 5 R (P RT3 %
B P St ) R B BLA 2 2 e Naive (7 54 E f AJZ 2 e w])» Control
i (EATREEE &G v RET B FFH K 10 mikgday) ~ % ksl ¢
Yoghurt e > i§5c ki %% 4 & 4 © JR¥% 5 10 mi/kg/day 2 yoghurt ; YCL ‘& >
yoghurt i 4 1<% & CLA~CLA ¢tk & £ 5 30 mg/kg/day: i YCH i yoghurt
Fite A E CLA > CLA s A 5 180mg /kg/day 5 ¥ r+ prednisolone 10
mokg/day wi e EEAF RishEHBE Fud 5 8 8 2% A IVC
system BT g FEA R R 0 kB ekaR E e KRFER G 12

JPRER 120 B o

™
e}
)
I+
g
b
=

frid e e oL

CLA BAef 3+ 2 H3TEMA 50 ml > fEpithkihkp L5 <52 42
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BRS o 2R EU2ZER%ET AR CLA 2§ B R k) » fEd 57 B
(POLY TRON-PT2100) % % % 4 il & (fi¢ 30> 10 4 48) » i& 3| & b if B 52t

3 -

(2) ~ BB 2 RACHR
1. "azid b3RAT
7L OVA & iz & § 1V 4pR & 363 ) Bt oo Tl e £ 5 105

mg OVA - 2mgAHG /kgmice> = & -] &2_ &% & 5 : 0.1 ml/10 g of mouse °
2. g i i AR

(e @ik & 2mg/ml 2. OVA i3>t sdine ¥

(2% f 3= p 52 75 ul 22 OVA 3 i

QiF iz %l X FEIRE | EE" T 4 & OVA R Rin » wFex

a2
-

*
3. R E R F BR
F8 )R Ak - ARG E X REWH P ET AL Thr~6hr
24 hr & * @& 38 > 8L e 0P % st(unrestrained whole body plethysmography)
MAX 11 1320 Modular Unit  (Buxco, Troy, NY, USA) » | £ & d OVA Ik agis eh
B H et g e 4 i gdic(Penh) & o > AERE B Rk SLE-2 R BB T -

BRPRLSGEIPN o F ] R pE s SRR GURA § TP A S e

-

Ed HEBRF RS LSEFEF R At oo fpEHBEFEF gt a 2R
e ez s [E 4 (enhanced pause) - Penh & = 5% & (Te-Tr)/Tr x (PEP/PIP) » Te it % b
FPER > Tr S A focg e Pl PEP R 453§ B4 »PIP X453

%}EJ °
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Intraperitoneal Injection, OVA Sacrifice
Dy J'u ‘FB I_sa ‘45

Yophure and CLA Intranasally challenge
&0 miT istr arion 4 days

(z)~FHREF22HErAREE LT
1. & 7 (serum)
B RUFRRS o AA LR FE ML T FRRTARFEI L F ot

Btk s Fa s F S 10,000 xg & 10 4 480 3B b i f8 0 30-80°C

Fkdais s o 7 ELISA L @ 6 39 # B Bpuieng £ o

2. £ § g gk (Bronchoalveolar lavage fluid, BALF)

S

JRE TR R AL o RS BRI B AR o 95%F
M4 2000 BT FTE > Jodp s G0 RER kR
FEOTRFELEN > 200 F F MR A F TR e B -
Mo o4&~ %2 g (PESOtube) > iF» 5 0510 &~ (Rapdxt 25G chsgteg) »
"fﬁ;ﬁﬂkﬁ HEE LS F L o #%F 1 ml HBSS (Hank’s balanced salt solution)
HL B AT MR 9 HBSS $rie R D BRI 20B9E 0 L w0 ot
F Rz (s Bk kg itk o X g 3ml ke o B B et e o 12
300 xg > 4°C o 10 & 48 > T B+ /‘f;‘/fi_’—t 2.5ml #+-20°C k48 %75 - 14 ELISA

#] 1L-4 ~ 1L-5~ 1L-6 ~ IL-10 ~ IL-17 ~ IFN-y > TNF-a 2 $F 2 M 8807 £ -

3. RIBLFY EFRY 2 OVAFE I E
F* 4 %3 7% (0.05 M sodium carbonate > pH 9.6):#- OVA ﬁfffl‘glﬁ*ﬁi 2
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ug/ml > 4 % 5 963 ELISA 32 %4+ » 33 & & 4°CIR &k o IR P %3 (50

s (50

n»

mM Tris, 0.14 M NaCl, 0.05% Tween 20, pH 8.0) 757 = =t » 2_ {8 ©/ [L %7
mM Tris, 0.14 M NaCl, 1% BSA, pH 8.0)fe %1 30 4 && » £ 14 jieip ik i = = »
fer ko WFRREE- PP L UFRBRFET S LAY IR R
IgE-HRP ~ IgG1-HRP ~ 1gG2a-HRP % ;g ™ £ % — ] & » i|H {8 £ 110273 ik %

IR eHm MM TMB R & » 12 2M Frpa ok & Ji > Bl &4 & 450 nm s & @ o

4. plZ BALF g mresg £ P iR ? mie ek 7 £

1 # 4 #dL-4~IL-5~1L-6~1L-10~1L-17~ IFN-y> TNF-od7i48 (capture antibodies)
ARG AR GELISAB A4 > 4°CIR R o IR P M iki3 iR PBST
(0.05% Tween 20 in Dulbecco’s phosphate buffered saine, DPBS) /%3t » 2 {5
R BRI ®- )P L4~k A2 IL-451L-5-1L-6~1L-10~ IL-17~ IFN-y >
TNF-aiff 3% > 35 % = /[ PF o %3022 T =0 0 e ~ RIL-4~IL-5~IL-6~ IL-10 ~
IL-17 ~  IFN-y » TNF-ae3u 48 (detection antibodies) » %% i ™ ig% — -] pF > i5H-
R FRR Rk 4 % o £ Mavidin-HRP3 2 T £ 5304 48 0 2 f5 f 1 Fik

i

/F./x’??/’b B f

ﬂ»

B TMBE ¢ 0 M2 MARFE S b F i o o 3k (81
450 nm[3 » ¥ 0 f B S A A ¢ Shll-4 L5~ L6 IL-10 ~ IL-17 ~

IFN-y » TNF-a;k & o

5. WmPe 4 @ £ F A 7w & b

To b B im e S RN T Blmie s B HRODH T G e ki Y Higwe o
A u| 50 pleh 2 B e g 0 B Y 3§ 5x10°TB o ve B ¥ Sk FalIn g R £
aE kb sk £ O304 4 304 4807 18 £ * 3mlFikie (0.05% NaN3in DPBS)
FikAdES A > | 304°Cru300 xgdes 104 48 0 3 FRiTigere s o L b

» 250 pl analysis buffer (0.05% NaNs, 2% FBSin HBSS) » & &7/ i3 fm%e > 145t
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O LEANE WA S

6. " IR B 4T

Moatb o A2 IR Mo BT (P H oS R 10%Y AR B R -
B2 RS e HeR I T e BT 2 FH&ER ¢ (Hsiehetal., 2010)
A R A B sl Nikon E-200 ~ TS-100:& 17 4 P& 15 A » £ 14 T35 A 4 (&

= )(Jeffrey et al., 1991) fask 7 53t o

7. " FRE QL S £ (Toluidine Blue stain)

Efrs‘« 2 kA S {8 & e »ttoluidine blue #) (1% toluidine blue » 1%
aluminium potassium sulfate) % ¢ 30 » kit A A fe - £ B3 EHg R &
0F) > i B TR PHRARDIEHEZEEFLHT K o B Nikon

E-200 ~ TS-100ie 7 4 B 75 4 » & 14 (4 4 =) (Jeffrey et al., 1091)2 324 4 &

=

A 3Tkt o

i) @ﬁ%f“’\ ?ﬁﬁ_l}‘f‘?

Rt

b

&)

%%ﬁ%Tﬁﬁﬁﬂﬁﬂﬁﬁ%%a’&ﬁgkwxﬁéﬂmﬁ—ﬁ;

FETAR AP E - FEL S RS BT ALY 2 F AT

F_

Er

fe b Ll fAEfs BH AR R 24 DNA Z L2 RF 8 & 5 2/ 0 T

BEg NCBl 2 FH B #mnt R R

1. $ 5 DNA 6 3 2

R AL 5ml & Fprn i R At 2 R HEPHFE B R 2

% 15 ml > g R 3c ¥ (eppendorf) p » 2+ 4°C 2 12,000 xg 4.« 2 min > 54+
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Gk o R ) R B * Jp 38 K FR4p 4T 0 4o~ 565 pl TE buffer (10 mM Tris
HCl, 1 mM EDTA, pH 8.0) > 4 /& & R /5> 4r » 30 ul SDS (10%)% 3 ul proteinase
K (20 mg/ml) » & B2 & % kB 5 100 pg/ml proteinase K ¥2 0.5% SDS » & £ 353

5 37°C# % 1hro2 {4 £ 75 40 100 pl NaCl (5 M)i2 & $2 80 ul CTAB (Hexadecyl
trimethyl-ammonium bromide)/NaCl 2 & 32 %>t 65°C > 32 % 10 » 455 » £ 7
4¢ 750 ul chloroform/isoamyl acohol (24:1) > ;& & 323 {12 10,000 xg &t~ 5
min > #- GRS DIRTEE 0 £ 4o 500 pl phenol/chloroform/isoamyl (25:24:1)
BE B R B0 218 1 12,000 xg & Smin s B b i 450 ul I AT R 4
270 pl isopropanol » ¢ F i4k DNA 471 » 5 20,000 xg 4.~ 15min {8 2 F 5%

#2450 ul  EtOH (70%)7# % DNA » 5 12,000 xg &< 5min» # jFpt 4%

4¢ > 100 pl TE buffer w3 » £ 124 & % & 3+(OD 260/280 nm) Z_% DNA -

2. :}“ﬁi%ﬁﬂ’b ¢ ¥ DNA 2 PCR #h3 &%) # & 4 47
#-3b 4+ e DNA $5: % 1 ul e ~ Klen Tag reaction buffer (1.0 uM primer LA1f,

1.0 uM primer LA1r, 0.2 mM dNTP, 2.5 U Klen Tag DNA polymerase) £ 2_;& & >

% » PCR machine (RT-Cycler ™ 436)% #_if 2 3 % - #7& 5 : 94°C, 5 min; 57°C,
1.5min; 72°C, 3min ; PCR #3% & : 94°C, 1 min; 60°C, 1 min; 72°C, 1.5 min + 25
%k > Bt 1 720C, 10 min # g5 R EF 0 3 4°C iz o PCR ¥ E =
DNA # BGmERAEIERSLIFZRT 7RG A d 2097 ¥ sl 3 2 5 7

o0 FENERREREE L E P KR 5] 2 5 4* BLAST % NCBI

GenBank 7L E & {7t $F o

()~ % P Fip 2 &R
DR S RE A AJE2 AR 8 Z ¥ (B HRPATH L - A o R A
Brzid SHEFEEBLC &5 L7 2 Lactobacillus spp.
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Bifidobacterium spp. ~ E.coli 2. CFU (colony forming unit) & ¥ 3% % i fF#kc -
Lactobacillus spp. ~ Bifidobacterium spp.>t 37°C k% &3 T 32 % 48 hr > E. coli

3 37°CF §F RE TR A ABhr 2345 2 Btk

1 R§ Ffi

¥ i 5 428~ 0.2 g Gelatin 4 » 50 ml Salts solution (0.05% NaCl, 4%
MgSO, - 7H,0, 0.2% FeSO, - 7H,0, 0.16% MnSO, - 5H,O) £ 4r » 0.4 ml Resazurin
solution (0.025% in H,O)#-% = & v &8 & » 5§ # 4 fris 4 ~ 0.05gcysteine »
® B F(autoclave) s v R F 174~ %~ eppendorf 5 4o BRiEARY R AR

R FSER-X gt

2. Lactobacillus spp.3t % £ (MRSagar)

#=B~ Lactobacilli MRS Agar 28 g #r » 3 %4 7 % 0.016 mg > /2 2 5 -k Z_
1400 ml B /B 0 IR &R TR D 45°C pF4e » 42 % cycloheximide 3.2 mg *t &

F4% F 5 ) ~ 10cm 33 % x (Petri dish) 4 4% -

3. Bifidobacterium spp.32 % £ (BIM-25)

#=8~ 37 g Brain heart infusion~5 g Yeast extract ~ 0.5 g cysteine-HCI ~ 15 g Agar
3ok B 400 mlo FARLEL B00C T o A FEITLE AR AT

b g

4. Ecoli 2% &

#=2~ 10.6 g Coliform Agar 4 &+ -k 2 & 3] 400 ml » & /* {5 "% & 50°C 14

TONERETLI B AK o
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L~ it 47

- ~H 73 % B &L 47 (oneway analysis of variance, One-Way
ANOVA)
%ﬁﬁﬁgﬂfg",ﬁ:}gﬁﬂ*)’ B 2Ee th 35 OneWay ANOVA = 2 o 47 > T8 (750 F
% % 1 & ¥ (Duncan’s multiple-range test):% /= ¥ {¢ & % (P<0.05) - (Duncan,

1955) -

= ~ &2 &£ ¥ (Non-parametric statistics)

PRI 2 R Hchh v R A TR R s £ & 30 1 Mann-Whitney
U-test it {7 # %0 AT 8 27 44 BB fe4p 1t 11 *P<0.05, **P<0.01, ***P<0.001 &7 £
BARFM > HR 2 naive & 4p it 127 P<0.05, "7 P<0.01, ***P<0.001 &7 £ B &

_Eltt:l:_o
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- ~ B E FAp g

Ls ippes 2R & FApeis DNA B 7 352 % £ 5 (1). Lactobacillus reuteri
strain IMAU70067 (2). Lactobacillus delbrueckii subsp. bulgaricus ATCC 11842
(3). Lactobacillus acidophilus (4). Enterococcus faecium LB4 (5). Lactobacillus

johnsonii NCC2767 » % % 4otidk 71 ©

()P EEE P IE- B2 AR

SR PRz e - B RIZHE Y 4 F e 4% Lactobacillus spp.,
£ Bifidobacteriumspp.> ¥ i#] &+ % & 7 (E. coli)- & % 4v Table1 % > Yoghurt
2 YCL 25— B " &3 2 ¥R eqdprt & & F k= Lactobacillus spp
(P<0.05) - %1 452 Yoghurt € &7 F 23§ 4 53 5 24 o "8 W% i 2 E. coli
> % > Yoghurt ~ YCL ~ YCH e e 4P e qpit 5 5 & ¥ 143 ™ "2 (P<0.05) > &7

dsie F 4 AR REFL HY A S BRFAE AER Ecoli gt £ Xk

SR ERF B2 ARRE

(<)} RLME - HHH HHE R ch 1
4o Figurel ® B7 2 ¥ A Pl Ak e HE sl F MM AR o b

B e HESS BHREE R Be B MR b 15 2 W RS 0 4 Table 2 BT i
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OVA # % v s ¥ B %2 (Control) & i+ % = (Naive) 4p+t & 7 & F |2 s 4o B
%~ g E § (P<0.05) > Al R ARG LAF K B UE
Z & (Yoghurt, YCL, YCH £ Pred.e) Control 4p+t B3 B ¥ (LT '3
(P<0.01) > A7 i#sk e HiBATF B LER G218 > 072 5 & 2 FACWE >

BB EE J

(2)~ g BRF R R e R g

DU AR e A X OREA T S el T i ihA LR kR
4o Figure2. 3.4 #757 »> AR wmE Y L wme Y A At ECTA &
¥ (Treg, CD4", CD25") » YCL ~ YCH ‘= ¢r Control ‘e 4p+* § & % |+ 0% i
(P<0.05) » » & CLA itst ¥ § »c%% i< Treg i » " M L& 4rd] (6% 2 it
4o aiE P T §f 24 i es (CD4', CDB9Y) ~ NKT i# = m# (PanNK*, CD3%) ~ T #
84 4] tn ¥z (CD4', CD3%)~B 4w % (CD19", CD45")~T “m#: (CD3", CD45") % Control
e iREE w2 Vg it b2 4B oT 4 8w (CD8Y, CD3") 4 it ¢ 5 Yoghurt
YCL ~ YCH 2 Control = 4p +“ & ¥ |48 "% i1 (P<0.05) -

Treg-1 iw#¢ (Tim-3", CD25") Control 2 7% v % % EJ? % & 513V 2 £
£ o Treg-1 m#e (Tim-3", CD25") » & $f R 2 &2 44 R ‘e dpt § A ¥ 140 % 2
(P<0.05) » Th2 m*z (CD278%, CD4") » Yoghurt ~ YCL ~ YCH ¢ Control ‘& #p
4 BE ¥ 1T % (P<0.05) » Treg-2 im*z (CD278%, CD25") » Control ‘&2 YCL -

YCH + YCM (P<0.05) + 4p* % B ¥ {4 i<

() e EARF BV WIF RS T e X R HE g
B e ) & e Y ik o B $ OVA W INEAE hehi %
4e Figure 5. 6. 7 75 » e & it T 3 & w2 (Treg, CD4", CD25") » Control ‘e g2

Yoghurt ‘£ fc YCL 4p+t 4 & % {2607 5% (P<0.05) o s 1 # T i o4 fmvs (CD4",
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CD69") » Control 2% v % AJ? @ i3t 2 £ B o T #f 243 ' ve (CD4T,
CD3") > Control ‘g2 7% ¢ ‘ipit § & ¥ teh™ '3 (P<0.05) - T 4 #w¥ (CDS’,
CD3") Control =2 % v ' 4pt § & ¥+ ch ™ % (P<0.05) - T 'w* (CD3',
CD45") > Control ‘=2 % ¢ ‘e 4pit 4 & ¥ {07 '8 (P<0.05) - B ‘m* (CD19",
CD45") » Control e¥2 % v ‘o4t 4 & ¥ 1407 *5 (P<0.05)2? YCH ‘2 (P<0.05) -
Thl w7 (Tim-3",CD4") » Control 22 YCL ‘e 4p' & % {8 + 2 (P<0.05) -
Th2 m#z (CD278", CD4") - Control 27 % v ‘ Naive-~ Yoghurt~ YCL % fr YCH

edpt (P<0.05) 7 ¥ e 7% o

(B) > X EERF 7 X ¥ FoH T e X ORFE R

g Inet e E % T dwie (ALN)#TEE T 0k %A A& & o 4o Figure 8. 9.
10 #5770 e JE I T 3 & %2 (Treg, CD4', CD25%)> Yoghurt~YCH % £ Control
gt g B ¥ Pengk 2 (P<0.05) - YCL = Control ‘ejprt 3 & ¥ [ ehd 2
(P<0.05) o 7B it @ T 4 B lmbe (CD4",CD69") ~ T ot B4 A e (CD4",CD3)~ T
4 ¥ ¥z (CD8', CD3') ~ T iw## (CD3, CD45") ~ B im*¢ (CD19", CD45") » Control
PG wE g gt b2 £ 8 o e E it Thl ez (Tim-3°, CD4Y) »
Yoghurt ~ YCH ‘e ¢7 Control f4pt 7 & ¥ f£c04% = (P<0.05) o @ F* Th2
¥z (CD278", CD4") » Yoghurt ~ YCL ~ YCH(P<0.05) %222 Control ‘e 4p+* § & % 1+

F % o

(T) B EERF 7 5 RUTH ™ e X R eng L

B BT T dmie ¢ X fmie MR Y Nk IR ROt d v R T TR ey
FhEF B H S 54oFgurel0. 11, 129757 o0 2 E i T 4 B4l ve (CD4", CD25
) > Yoghurt ~ YCH ¢ Control e 4pt 7 & ¥ {4 a3 = (P<0.05) > YCL ¢

Control ‘e 4p+t § & % 1+ ek 2 (P<0.05) o %i& v @ T 4f 24 tm#e (CD4", CD69")
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T 4 25 %) s % (CD4Y, CD3") « T 4 #.im* (CDS', CD3") « T ‘m* (CD3'/CD45") ~
B im# (CD19", CD45") » Control 27 % ¢ %2 B e @izt b2 £ 8 o 4 5
fv Th2 sm#e (CD278", CD4") » Control ‘= ¢2 Naive i 4p +* & % 1+ 4% = (P<0.05)
Yoghurt ~ YCM (P<0.01) ~ YCL ~ YCH (P<0.05) % Control g+t 7 & ¥ 140
T o AE it ¢ Thl e (Tim-3, CD4") » Yoghurt ~ YCL ~ YCH ‘.22 Control ‘e

tvt § ¥ p e (P<0.05) -

(F )~ eERF AR A ¥ I R ek ch R

4o Table 3 & o1 iB| & # 0+ 2% (BALF)® & % Thl (mainly producing IFN-y)

2/ s g BooControl 222 Naive e 4pt 2 A L& &g ¥ <1 (P<0.05) Yoghurt
222 Control fefpit & L& & ¥ + 2 (P<0.05) - * & Th2 (secreting IL-4, IL-5)

Control ‘= Naive 2Ap R ¥+ %3 IL-4 & IL-5 4 2 £ (P<0.05) >

Yoghurt ~ YCH (P<0.05)% Control =Ap 2 5 AgF e TFF IL-4 22§ o
Yoghurt ~ YCL ~ YCH(P<0.05)¢2 Control eAp+t £ 5 &g F 3= T [L-5 4 o
4o Table 4 # % W wm?e g% (TNF-a ~ IL-6)% 1 > Control ‘= 22 Naive = 4p+*
HIL-6 4 EHF < (P<0.05) » Yoghurt ~ YCL ~ YCH (P<0.01)¢# Control
ARV E G EFREES IL-6 AR o d4e Table 5 4 T 2 &4 we gk
(IL-17 ~ IL-10) % -+ > Control ‘= £ Nave e 4pit H |L-17 2R E kg F» + 2
(P<0.05)> Yoghurt~YCL~YCH (P<0.05)# Control e 4p 1t & 4 3 ¥ {23 > IL-17
&6 E o Yoghurt ~ YCL ‘=22 Control E4pt & 5 B ¥ 143+ &2 |1L-10 (P<0.05)

E’fjxév\ /I&E °

()~ EBE ERF Y Ha R IR R Rl g
J&‘rq«%*}g%%ﬁiﬂ;7ﬂ_%—h’#€ﬂyﬁ' ERPEHERE M OVA <88

(anti-OVA) IgE ~ IgG1 ~ IgG2a > 4~ Table 6 % 71 = ;7 ¢ anti-OVA-IgE &
f
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anti-OVA-1gG1 Control 22 Naive ip+t H £ & 3 % - (P<0.05) > 2 # i
@ e g7 Control ‘e 4pt H anti-OVA-IgE # 3 & & ¥ |+ 7 % (P<0.05) » %
anti-OVA-1gG1 * & Yoghurt~YCL £ YCH(P<0.05) 2 Control ‘e 4p+t & % |4
B T oo anti-OVA-1gG2a > YCL e Control gt B ¥ |4 35 2 H 2 30§
(P<0.05)- 4 Table 7 &g 7+ # 0+ k% » anti-OVA-IgE Control ‘e £ naive ‘e p vt

H AL E & ¥ 2 (P<0.05) > Yoghurt =27 Control ‘e #p - & ¥ {43 T /%

(P<0.05) - anti-OVA-1gG1 Control ¥ Nave 4t H % & & F 3 + 24

(P<0.05) -

(M)~ E R A R i

| Bt e 2 OVA Hveif i8R E Hed i A F 11 enhanced
pause (Penh) % 5= > Ohr~6 hr ~ 24 hr - 4[] Figureld & -+ O hr Control = ¥? Naive
EAp g i R F R F M 2 (P<0.001) > Yoghurt~ YCL ~ YCH £ Control
APt B F M R0 '8 1K(P<0.001) - 6 hr Control ‘e 2 Naive i 4p vt v¥ v if i &
F B ¥ 4 2 (P<0.001) > Yoghurt ~ YCL ~ YCH ‘2 Control i 4p* & ¥ 4
B R84 (P<0.001) - 24 hr Control 22 Naive e Ap it e¥ g 3 B F 8 F 14

# + 2 (P<0.001) > Control ‘e # v @ e fp it REFH AR o

(1)~ % BB 5 gt
H&E# ¢ = & 5 % 5d (Jeffrey et al., 1991)2 5 =4 & fs 47 53 4o
Figure 15:= Table 8% 7+ - # %% 2 k=% L & & (Alveolar wal inflammation) ¥ Control
fedr Nalvel 4p vt 9% je BR2 3% WFA) B F M 3 40 (P<0.001)  #7% % if & #
(Perivenous regions) ¥ Control e 22 Naive i 4p b # 9% % ¥ 2. 3 X w9 2R F 1
# 3 4r (P<0.001) - Yoghurt ~ YCL ~ YCH (P<0.001) =¥ Control t=4p +* &8 3 |3+

Lo gk B L § 8 % 18 % 2 (Periarterial & Periboronchial regions) ¥ Control e
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2 Naivei gt % L F F 2 3 3 wre R B F 140 3 40 (P<0.001) ; YCH (P<0.01)
22Control = 4p v* &7 F M8 R0 o A4 24 (total score) @ Control i #2 Naive s 4p
WO R R i 2 B dw e 2B B X M 5 40 (P<0.001) 5 Yoghurt ~ YCL -~ YCH
(P<0.001)% Control e 4p “ &g & 430 > o

Toluidineblue % ¢ % % drFigure 168577 » § " 5 & 4 MIAR I % ¢ 7 %
4 3pdeng 4 > Control ke g2 Nalve 4p vt 5 P &3 4 » Yoghurt ~ YCL ~ YCH =

#2 Control e 4p 1L f7 g3 5 o
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w

(w,

LB AT A GE T AHIBFFER LS TSR
2 e aE iR F O o Kanwar etal., (2007)5%° 3 877 % 2 2 R L fi2 2 547

FC) Rzt g iack o R IEY A2 & ﬂ%b’ﬂﬁﬁiﬁd}i%é%ﬁﬁﬂ
F UG A Ls RS SE FEESF R E 7 (AF-L. acidophilus - BF-L.
delbrueckii subsp. bulgaricus - E - Enterococcus faecium - L. reuteri ¥ Lactobacillus
johnsonii) » Neumann (2009) %= 3 # 4 i L. delbrueckii UFV-H2b20¥ {1 Th13]

s ek (IL-12 and IFN-y)2- 2 & > Ryo et al., (2007)4; 8! > i@ttt 4§ & e &
B34 T &4 L. johnsonii NCC533 # *% % W w 5%t~ (IL-8, IL-12,1L-23) - Paul et
al.,, (2007)4p &1 > v JR¥E A OVARRATZ | &% L. reuteri & ;% 5 d $& 2 Thlim e e

% (IL-12 and IFN-y) 2 Fu3 w2 & IL-10 > fe & * O 3000 3 2 3% W w92
#% (MCP-1, TNF, IL-5 and IL-13)i& @ 4-% e o if i & & B(AHR) « T 287 7
#eAl £ I Fr i iR (F G 80%:Cis 9, trans-11)if 4ot K s LSRR § § 5
PR R BARICHY ) BF B B E R R CLAY BRL S g &
ATFEF HfniT*r P20 Be FEISFE2ZERF Lo

JEREC RS - BT S AP AT OVARA D B %3 At L3 ¢ %15

A g e E3 F AR 0 S5 4cTable 1 &1 0 Yoghurt£2 Y CL ‘e (P<0.05)
F- Y AR S YR B P E R F M ok 2 Lactobacillus spp. ¥ Bifidobacterium
SPP.2- FAR 0 B'E Mg 2 K AE. coli * @ > Yoghurt ~ YCL ~ YCH s g2 4t e
vty B E e TR (P<00S) o AP RES BREISETTNETF ISR
R EFOH Y oo EEFCLAR S g = i Hoank 5 b i) 0 AP 2
FREFLERMBE AP TOFRLAETS BE 0 EREFT & BT
WA Y AR IR o

A=A 7 ¢ 4o BFigureldsg o+ Yoghurt ~ YCL ~ YCH# Control e 4p +* Penh
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B M 55 (P<0.001) F]p #2574k 8 ) 7 CLAZ RALC ¥ B F b T ' el o i
WRF LS REAPRL B EFH D Fh L Twree st (27 &
IgEshA # ~ Th2imee #8232 mie ik 5 Q) g BARF B2 &2

FILr % o

- SR ERF T2 T A Ay & e

Forheg 2 B - BB LR R Bk LR R - R TESR
B FUR fi;g%:sm*ié (antigen presenting cell, APC) ¢ 3 & i a7t & B 4 # 3% 3 '
T B R B rinave T (ThO) - Secrist (1993)9#7 § 47 1 > Eac Lt F 4
ThOim#e ¢ e 3 B 5 AT R B 142 Th2im#e » it @ 4] 7 Thlim e chs v = Thl
A F A R R Tee bR T ™ L & A j8IFN-y » § ZE G
IFN-y2_ fm e » B LA D S22 BBET AR LR F B P2 Bwie b it 5 A
19G2afidl 2 w1 @ Th2F Rl & i ez ™ > Th2im s & i chim ™ ek
PL-4~1L-55 3 5 &2 All-4- IL-52 wm jrd 2 kB ¥ > 7 g Bwmre A 1t
RO GGIGERAL 2 B e o d S e A 4T T T I 2 SRR F %
Lo 4t 2% % % Figure 25¢ 7+ » >4k & Yoghurt ~ YCL£?7 YCH (P<0.05)t4 » H CD4",
CD25" 2 Treg (T & {tim?e ) ¥ B F 143 T 1% > R L A PErad chd2 2 ¢ i3 &
GAE - Herid S 2 P LA Frd] 0 @ prednisolonele ik £ g B Fe 4] B T
Treg (¢ 35CD4", CD25"> ¢2 PanNK+, CD3+ 2 NKT)%s % {+ 2 3 (P<0.05) @ Figure

8¢ BT o Nk ki (BALF) AL 7 % & 3% eh i & Mk > *tYoghurt 22 YCL

|D

-

(P<0.01)sE&32 ™ 2 CD4", CD25" 2 Treghg % +3 + 2 » 4cf prednisolone- 4%

B v b 302 A B N MeB AT LB R K BT IR L el i

Rt

(ALN)+ % 4 5% % 38 5 28chd % F Ji o »S4% & Yoghurt, YCH (P<0.05)# YCL =
(P<0.05) 12 T BALFA: % 4p | & §.CD4+, CD25+ 2 Treghf ¥ {44 + = » i

i S B or o v JRA § YoghurtF 2 CLAZ Yoghurt™ 24 & i a7 i {1 % i ek
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T ok ko R TregkE Plard B h flpend & & & 5 >TFigure 114+ > %
Wk T B (MLN) & £ % 3f &2 F & > ** 4 & Yoghurt ~ YCH(P<0.05) £ YCL ‘e
(P<0.05) /A2 T CD4', CD25" 2 Treghg ¥ 144 + 2 » (R & A P85 ban v 5
MR AT & e R Frd| Tamre g it > Z P Frd]8 Lok » £ 3 2 uYCLe
i ks 0 ¥ Table 5rnd & e 0 BT e MR B CLAG R 27 2
IL-10sn4 38 » Eyad (2006) ~ )*k ¢ dpd o B ETrL (Treg-1): & dm¥e #7 4 % ehlL-10
5 I ThLE Th2im % cha - Br ippest v v jgd BT & mie 2 i A &
IL-100 % B8 Tamws A it o gt #Figure 4, 7, 10603 % A8 7 > %% 27 BALF
¢l A G YCLiT e B B F M4 ugndiveThim®e 4 48w Thl (Tim-37,
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e

= R RS A HEFRL A
TGATGTGAAAGCCT TCGECT TAACCGAAGAAGT GCAT CGGAAACCGGGECGACT TGA
GIGCAGAAGAGGACAGT GGAACT CCATGT GTAGCGGT GGAATGCGTAGATATATGG
AAGAACACCAGT GECGAAGGCGEECTGT CTGGT TTGCAACT GACGCT GAGGCTCGAA
AGCATGGEGTAGCGAACAGGAT TAGATACCCT GGTAGT CCATGCCGTAAACGATGAG
TGCTAGGTGI TGGAGGEGT TTCCGCCCT TCAGT GCCGGAGCTAACGCAT TAAGCACT
CCGCCTGEEGAGT ACGACCGCAAGGT TGAAACT CAAAGGAAT TGACGGEEEECCCGEC
ACAAGCGGT GGAGCATGT GGT TTAATTCGAAGCTACGCGAAGAACCTTACCAGGTC
TTGACATCTTGCGCTAACCT TAGAGATAAGGCGT TCCCT TCGEGEGACGCCAATGACA
GGTGGTGCATGGT CGT CGT CAGCT CGT GT CGTGAGATGT TGGEGT TAAGT CCCGCAA
CGAGCGCAACCCTTGI TACTAGI TGCCAGCATTAAGI TGGGCACTCTAGT GAGACT
GCCGGT GACAAACCGGAGGAAGGT GGGEGACGACGT CAGATCATCATGCCCCTTATG
ACCTGGGECTACACACGT GCTACAAT GGACGGT ACAACGAGT CGCAAGCT CGCGAGA
GTAAGCTAATCTCTTAAAGCCGT TCTCAGT TCGGACT GTAGGCT GCAACTCGCCTA

CACGAAGTC

NCBI +* $5 %

NCBI " % %
gblGOQ131183.11 Lactobacillus reuteri strain IMAU70067 16S ribosomal RNA gene,
partial sequence

Length=1472
Score = 1356 bits (734), Expect = 0.0

Identities = 736/737 (99%), Gaps = 0/737 (0%)
Strand=Plus/Plus
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Query

Sbjct

Query

Sbjct

Query

Sbjct

Query

Sbjct

Query

Sbjct

Query

Sbjct

Query

Sbjct

Query

Sbjct

Query

Sbjct

593

61

653

121

713

181

773

241

833

301

893

361

953

421

1013

481

1073

TGATGTGAAAGCCTTCGGCTTAACCGAAGAAGTGCATCGGAAACCGGGCGACTTGAGTGC
Cererreererreererreererrerrer e e e e e e e e ey
TGATGTGAAAGCCTTCGGCTTAACCGAAGAAGTGCATCGGAAACCGGGCGACTTGAGTGC

AGAAGAGGACAGTGGAACTCCATGTGTAGCGGTGGAATGCGTAGATATATGGAAGAACAC
Cererreererreererreererrerrer e e e e e e e e ey
AGAAGAGGACAGTGGAACTCCATGTGTAGCGGTGGAATGCGTAGATATATGGAAGAACAC

CAGTGGCGAAGGCGGCTGTCTGGTTTGCAACTGACGCTGAGGCTCGAAAGCATGGGTAGC
Ceeerreerereeererreererr rrerrerre e e e e e e errr
CAGTGGCGAAGGCGGCTGTCTGGTCTGCAACTGACGCTGAGGCTCGAAAGCATGGGTAGC

GAACAGGATTAGATACCCTGGTAGTCCATGCCGTAAACGATGAGTGCTAGGTGTTGGAGG
Cererreererreererreererrerrer e e e e e e e e ey
GAACAGGATTAGATACCCTGGTAGTCCATGCCGTAAACGATGAGTGCTAGGTGTTGGAGG

GTTTCCGCCCTTCAGTGCCGGAGCTAACGCATTAAGCACTCCGCCTGGGGAGTACGACCG
Cererreererreererreererrerrer e e e e e e e e ey
GTTTCCGCCCTTCAGTGCCGGAGCTAACGCATTAAGCACTCCGCCTGGGGAGTACGACCG

CAAGGTTGAAACTCAAAGGAATTGACGGGGGCCCGCACAAGCGGTGGAGCATGTGGTTTA
Cererreererreererreererrerrer e e e e e e e e ey
CAAGGTTGAAACTCAAAGGAATTGACGGGGGCCCGCACAAGCGGTGGAGCATGTGGTTTA

ATTCGAAGCTACGCGAAGAACCTTACCAGGTCTTGACATCTTGCGCTAACCTTAGAGATA
FEEEEEEEEEErr e e e e e e e e e e e e e e e e e e e e e e e e e e
ATTCGAAGCTACGCGAAGAACCTTACCAGGTCTTGACATCTTGCGCTAACCTTAGAGATA

AGGCGTTCCCTTCGGGGACGCAATGACAGGTGGTGCATGGTCGTCGTCAGCTCGTGTCGT
FCEEEEEEEEEEr e e e e e e e e e e e e e e e e e e e e e e e e e e e e
AGGCGTTCCCTTCGGGGACGCAATGACAGGTGGTGCATGGTCGTCGTCAGCTCGTGTCGT

GAGATGTTGGGTTAAGTCCCGCAACGAGCGCAACCCTTGTTACTAGTTGCCAGCATTAAG

Cererreererreererreererrerrer e e e e e e e e ey
GAGATGTTGGGTTAAGTCCCGCAACGAGCGCAACCCTTGTTACTAGTTGCCAGCATTAAG
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652

120

712

180

772

240

832

300

892

360

952

420

1012

480

1072

540

1132



Query

Sbjct

Query

Sbjct

Query

Sbjct

Query

Sbjct

541

1133

601

1193

661

1253

721

1313

TTGGGCACTCTAGTGAGACTGCCGGTGACAAACCGGAGGAAGGTGGGGACGACGTCAGAT
Cererreererreererreererrerrer e e e e e e e e ey
TTGGGCACTCTAGTGAGACTGCCGGTGACAAACCGGAGGAAGGTGGGGACGACGTCAGAT

CATCATGCCCCTTATGACCTGGGCTACACACGTGCTACAATGGACGGTACAACGAGTCGC
Cererreererreererreererrerrer e e e e e e e e ey
CATCATGCCCCTTATGACCTGGGCTACACACGTGCTACAATGGACGGTACAACGAGTCGC

AAGCTCGCGAGAGTAAGCTAATCTCTTAAAGCCGTTCTCAGTTCGGACTGTAGGCTGCAA
Cererreererreererreererrerrer e e e e e e e e ey
AAGCTCGCGAGAGTAAGCTAATCTCTTAAAGCCGTTCTCAGTTCGGACTGTAGGCTGCAA

CTCGCCTACACGAAGTC 737

FEEEEEEEEEEErrr
CTCGCCTACACGAAGTC 1329
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600

1192

660

1252

720

1312



SRR BRI S BEAKR2 A

GGCTAACTACGT GCCAGCAGCCGCGGTAATACGT AGGT GECAAGCGT TGT CCGGAT
TTATTGGEECGT AAAGCGAGCGCAGECCGAATGATAAGT TTGATGT GAAAGCCCACG
GCTCAACCGT GGAACTGCATCGCGAAACT GT CATTCT TGAGT GCAGAAGAGGAGAGT
GGAATTCCATGT GTAGCGGT GGAATGCGTAGATATAT GGAAGAACACCAGT GGCGA
AGGCGECTCTTTGGT TTGCAACT GACGCT GAGGECT CGAAAGCAT GEGTAGCGAACA
GGATTAGATACCCT GGTAGT CCATGCCGTAAACGAT GAGCGCTAGGT GT TGEGGAC
TTTCCGGT CCTCAGT GCCGCAGCAAACGCAT TAAGCGCT CCGECCT GEEGAGTACGA
CCGCAAGGT TGAAACT CAAAGGAAT TGACGEGEEGECCCECACAAGCGGT GGAGCAT G
TGGTTTAATTTGAAGCAACGCGAAGAACCTTACCAGGTCTTGACATCCTGIGCTAC
ACCTaGAGATAGGT GGTTCCCT TCGGEGACGCAGAGACAGGT GGTGCATGECTGIC
GICAGCTCGT GT CGTGAGATGT TGGGT TAAGT CCCGCAACGAGCGCAACCCTTGIC
TTTAGI TGCCATCATTAAGI TGGGCACT CTAAAGAGACT GCCGGT GACAAACCGGA
GGAAGGT GEEGATGACGT CAAGT CATCATGCCCCT TATGACCT GGGCTACACACGT
GCTACAAT GGGCAGTACAACGAGAAGCGAACCCGCGAGGGTAAGCGGATCTCTTAA

AGCTGITCTCA

NCBI +* $5 %

oblFJ915700.11 Lactobacillus delbrueckii subsp. bulgaricus strain IMAU40163
16S ribosomal RNA gene, partial sequence
Length=1469

Score = 1447 bits (783), Expect
Identities = 791/795 (99%), Gaps
Strand=Plus/Plus

0.0
0/795 (0%)
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Query

Sbjct

Query

Sbjct

Query

Sbjct

Query

Sbjct

Query

Sbjct

Query

Sbjct

Query

Sbjct

Query

Sbjct

Query

Sbjct

499

61

559

121

619

181

679

241

739

301

799

361

859

421

919

481

979

GGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGTGGCAAGCGTTGTCCGGATTTAT
Cererreererreererreererrerrer e e e e e e e e ey
GGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGTGGCAAGCGTTGTCCGGATTTAT

TGGGCGTAAAGCGAGCGCAGGCGGAATGATAAGTTTGATGTGAAAGCCCACGGCTCAACC
Crrerreererreererreererreererreere cerrer e e e e errr
TGGGCGTAAAGCGAGCGCAGGCGGAATGATAAGTCTGATGTGAAAGCCCACGGCTCAACC

GTGGAACTGCATCGGAAACTGTCATTCTTGAGTGCAGAAGAGGAGAGTGGAATTCCATGT
Cererreererreererreererrerrer e e e e e e e e ey
GTGGAACTGCATCGGAAACTGTCATTCTTGAGTGCAGAAGAGGAGAGTGGAATTCCATGT

GTAGCGGTGGAATGCGTAGATATATGGAAGAACACCAGTGGCGAAGGCGGCTCTTTGGTT
Cererreerereeererrer e e e e e e e e e ey rr
GTAGCGGTGGAATGCGTAGATATATGGAAGAACACCAGTGGCGAAGGCGGCTCTCTGGTC

TGCAACTGACGCTGAGGCTCGAAAGCATGGGTAGCGAACAGGATTAGATACCCTGGTAGT
Cererreererreererreererrerrer e e e e e e e e ey
TGCAACTGACGCTGAGGCTCGAAAGCATGGGTAGCGAACAGGATTAGATACCCTGGTAGT

CCATGCCGTAAACGATGAGCGCTAGGTGTTGGGGACTTTCCGGTCCTCAGTGCCGCAGCA
Cererreererreererreererrerrer e e e e e e e e ey
CCATGCCGTAAACGATGAGCGCTAGGTGTTGGGGACTTTCCGGTCCTCAGTGCCGCAGCA

AACGCATTAAGCGCTCCGCCTGGGGAGTACGACCGCAAGGTTGAAACTCAAAGGAATTGA
Cererreererreererreererrerrer e e e e e e e e ey
AACGCATTAAGCGCTCCGCCTGGGGAGTACGACCGCAAGGTTGAAACTCAAAGGAATTGA

CGGGGGCCCGCACAAGCGGTGGAGCATGTGGTTTAATTTGAAGCAACGCGAAGAACCTTA
FEEEEEEEEEErr e e e e e e e e e e e e e e e e e reere e
CGGGGGCCCGCACAAGCGGTGGAGCATGTGGTTTAATTCGAAGCAACGCGAAGAACCTTA

CCAGGTCTTGACATCCTGTGCTACACCTAGAGATAGGTGGTTCCCTTCGGGGACGCAGAG

FEEEEEEEEEErr e e e e e e e e e e e e e e e e e e e e e e e e e e
CCAGGTCTTGACATCCTGTGCTACACCTAGAGATAGGTGGTTCCCTTCGGGGACGCAGAG
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60

558

120

618

180

678

240

738

300

798

360

858

420

918

480

978

540

1038



Query

Sbjct

Query

Sbjct

Query

Sbjct

Query

Sbjct

Query

Sbjct

541

1039

601

1099

661

1159

721

1219

781

1279

ACAGGTGGTGCATGGCTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAAC
FEEEEEEEEEEr e e e e e e e e e e e e e e e e e e e e e e e
ACAGGTGGTGCATGGCTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAAC

GAGCGCAACCCTTGTCTTTAGTTGCCATCATTAAGTTGGGCACTCTAAAGAGACTGCCGG
Cererreererreererreererrerrer e e e e e e e e ey
GAGCGCAACCCTTGTCTTTAGTTGCCATCATTAAGTTGGGCACTCTAAAGAGACTGCCGG

TGACAAACCGGAGGAAGGTGGGGATGACGTCAAGTCATCATGCCCCTTATGACCTGGGCT
Cererreererreererreererrerrer e e e e e e e e ey
TGACAAACCGGAGGAAGGTGGGGATGACGTCAAGTCATCATGCCCCTTATGACCTGGGCT

ACACACGTGCTACAATGGGCAGTACAACGAGAAGCGAACCCGCGAGGGTAAGCGGATCTC
Cererreererreererreererrerrer e e e e e e e e ey
ACACACGTGCTACAATGGGCAGTACAACGAGAAGCGAACCCGCGAGGGTAAGCGGATCTC

TTAAAGCTGTTCTCA 795
FEEEEEEEEEErrr
TTAAAGCTGTTCTCA 1293

600

1098

660

1158

720

1218

780

1278



KA BRI SBEAR3 AT

GCGITGTCCGGATTTATTGGGECGTAAAGCGAGCGCAGCCGGI TTCTTAAGTCTGAT
GTGAAAGCCCCCGEECT CAACCGEEGAGGGT CATTGGAAACT GGGAGACT TGAGT GC
AGAAGAGGAGAGT GGAAT TCCATGT GTAGCGGTGAAATGCGTAGATATATGGAGGA
ACACCAGT GGCGAAGGCGGECTCTCTGGT CTGTAACT GACGCT GAGGCTCGAAAGCG
TGGGCGAGCAAACAGGATTAGATACCCT GGTAGT CCACGCCGTAAACGATGAGT GCT
AAGT GT TGGAGGGT TTCCGCCCT TCAGT GCTGCAGCTAACGCAT TAAGCACTCCGC
CTGGGGAGT ACGACCGCAAGGT TGAAACT CAAAGGAAT TGACGGEGEGEGECCCGCACAA
GCGGTGGAGCATGT GGT TTAATTCGAAGCAACGCGAAGAACCTTACCAGGTCTTGA
CATCCTTTGACCACTCTAGAGATAGAGCT TCCCCT TCGGEGEEECAAAGT GACAGGT G

GIGCATGGI TG CGT CAGCTCGT GTCGT GAGATGI TGGEGT TAAGT CCCGCAACGAG

CGCAACCCTTATTGI TAGT TGCCATCATTTAGT TGGGECACT CTAGCAAGACT GCCG
GIGACAAACCGGAGGAAGGT GECGATGACGT CAAAT CATCATGCCCCTTATGACCT
GGGCTACACACGT GCTACAAT GGGAAGT ACAACGAGT CGCAAAGT CGCGAGGECTAA
GCTAATCTCTTAAAGCTTCTCTCAGI TCGGATTGTAGGECTGCAACTCGCCTACATG

AAGCCGGAATCCCT TGTAAT CGCGGAT CAGCACGC

NCBI * $}4 % :

oblGU904671.11 Enterococcus faecium strain LB4 16S ribosomal RNA gene, partial
sequence

Length=1422

Score = 1507 bits (816), Expect
Identities = 818/819 (99%), Gaps
Strand=Plus/Plus

0.0
0/819 (0%)

Query 1 GCGTTGTCCGGATTTATTGGGCGTAAAGCGAGCGCAGGCGGTTTCTTAAGTCTGATGTGA 60
CEEEEEEEEEErE e e e e e e e e e e e e e et e e e e e e e e ey
Sbjct 521 GCGTTGTCCGGATTTATTGGGCGTAAAGCGAGCGCAGGCGGTTTCTTAAGTCTGATGTGA 580
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Query

Sbjct

Query

Sbjct

Query

Sbjct

Query

Sbjct

Query

Sbjct

Query

Sbjct

Query

Sbjct

Query

Sbjct

Query

Sbjct

Query

581

121

641

181

701

241

761

301

821

361

881

421

941

481

1001

541

1061

601

AAGCCCCCGGCTCAACCGGGGAGGGTCATTGGAAACTGGGAGACTTGAGTGCAGAAGAGG
Cererreererreererreererrerrer e e e e e e e e ey
AAGCCCCCGGCTCAACCGGGGAGGGTCATTGGAAACTGGGAGACTTGAGTGCAGAAGAGG

AGAGTGGAATTCCATGTGTAGCGGTGAAATGCGTAGATATATGGAGGAACACCAGTGGCG
Cererreererreererreererrerrer e e e e e e e e ey
AGAGTGGAATTCCATGTGTAGCGGTGAAATGCGTAGATATATGGAGGAACACCAGTGGCG

AAGGCGGCTCTCTGGTCTGTAACTGACGCTGAGGCTCGAAAGCGTGGGGAGCAAACAGGA
Cererreererreererreererrerrer e e e e e e e e ey
AAGGCGGCTCTCTGGTCTGTAACTGACGCTGAGGCTCGAAAGCGTGGGGAGCAAACAGGA

TTAGATACCCTGGTAGTCCACGCCGTAAACGATGAGTGCTAAGTGTTGGAGGGTTTCCGC
Cererreererreererreererrerrer e e e e e e e e ey
TTAGATACCCTGGTAGTCCACGCCGTAAACGATGAGTGCTAAGTGTTGGAGGGTTTCCGC

CCTTCAGTGCTGCAGCTAACGCATTAAGCACTCCGCCTGGGGAGTACGACCGCAAGGTTG
Cererreererreererreererrerrer e e e e e e e e ey
CCTTCAGTGCTGCAGCTAACGCATTAAGCACTCCGCCTGGGGAGTACGACCGCAAGGTTG

AAACTCAAAGGAATTGACGGGGGCCCGCACAAGCGGTGGAGCATGTGGTTTAATTCGAAG
Cererreererreererreererrerrer e e e e e e e e ey
AAACTCAAAGGAATTGACGGGGGCCCGCACAAGCGGTGGAGCATGTGGTTTAATTCGAAG

CAACGCGAAGAACCTTACCAGGTCTTGACATCCTTTGACCACTCTAGAGATAGAGCTTCC
Cererreererreererreererrerrer e e e e e e e e ey
CAACGCGAAGAACCTTACCAGGTCTTGACATCCTTTGACCACTCTAGAGATAGAGCTTCC

CCTTCGGGGGCAAAGTGACAGGTGGTGCATGGTTGTCGTCAGCTCGTGTCGTGAGATGTT
FEEEEEEEEEErr e e e e e e e e e e e e e e e e e e e e e e e e e e
CCTTCGGGGGCAAAGTGACAGGTGGTGCATGGTTGTCGTCAGCTCGTGTCGTGAGATGTT

GGGTTAAGTCCCGCAACGAGCGCAACCCTTATTGTTAGTTGCCATCATTTAGTTGGGCAC
FCEEEEEEEEEEr e e e e e e e e e e e e e e e e e e e e e e e e e e e e

GGGTTAAGTCCCGCAACGAGCGCAACCCTTATTGTTAGTTGCCATCATTTAGTTGGGCAC

TCTAGCAAGACTGCCGGTGACAAACCGGAGGAAGGTGGGGATGACGTCAAATCATCATGC
Cererreererreererreererrerrer e e e e e e e e ey
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120

640

180

700

240

760

300

820

360

880

420

940

480

1000

540

1060

600

1120

660



Sbjct

Query

Sbjct

Query

Sbjct

Query

Sbjct

1121

661

1181

721

1241

781

1301

TCTAGCAAGACTGCCGGTGACAAACCGGAGGAAGGTGGGGATGACGTCAAATCATCATGC

CCCTTATGACCTGGGCTACACACGTGCTACAATGGGAAGTACAACGAGTCGCAAAGTCGC
Cererreererreererreererrerrer e e e e e e e e ey
CCCTTATGACCTGGGCTACACACGTGCTACAATGGGAAGTACAACGAGTCGCAAAGTCGC

GAGGCTAAGCTAATCTCTTAAAGCTTCTCTCAGTTCGGATTGTAGGCTGCAACTCGCCTA
Cererreererreererreererrerrer e e e e e e e e ey
GAGGCTAAGCTAATCTCTTAAAGCTTCTCTCAGTTCGGATTGTAGGCTGCAACTCGCCTA

CATGAAGCCGGAATCGCTTGTAATCGCGGATCAGCACGC - 819

CEEEETEErErrreeeer rererreereer e
CATGAAGCCGGAATCGCTAGTAATCGCGGATCAGCACGC 1339
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720

1240

780
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T~ KA BRSSP AR4SE T

GIAGGT GECAGCGT TGT CCCGATTTAT TGEECGT AAAGCGAGT GCAGECGGT TCAA
TAAGT CTGATGT GAAAGCCT TCGGECT CAACCCGAGAAT TGCATCAGAAACTGT TGA
ACT TGAGT GCAGAAGAGGAGAGT GGAACT CCAT GT GTAGCGGT GGAATGCGTAGAT
ATATGGAAGAACACCAGT GECGAAGGECGEECTCTCTGGTCTGCAACT GACGCTGAGG
CTCGAAAGCATGGGTAGCGAACAGGAT TAGATACCCT GGTAGT CCATGCCGTAAAC
GATGAGT GCTAAGT GT TGGGAGGT TTCCGECCTCTCAGT GCTGCAGCTAACGCATTA
AGCACT CCGECCT GGGGAGT ACGACCGCAAGGT TGAAACT CAAAGGAAT TGACGEEEG
GCCCGCACAAGCGGT GGAGCATGT GGTTTAATTCGAAGCAACGCGAAGAACCTTAC
CAGGTCTTGACATCCAGT GCAAACCTAAGAGATTAGGTGT TCCCTTCGEGEGACGCT
GAGACAGGT GGTGCATGECTGT CGTCAGCTCGT GTCGTGAGATGT TGGGT TAAGTC
CCGCAACGAGCGCAACCCTTGTCATTAGT TGCCATCATTAAGT TGGGCACTCTAAT
GAGACT GCCGGT GACAAACCGGAGGAAGGT GEGEGATGACGT CAAGT CATCATGCCC
CTTATGACCT GGGCTACACACGT GCTACAAT GGACGGTACAACGAGAAGCGAACCT
GCGAAGGCAAGCGGATCTCTTAAAGCCGT TCTCAGT TCGGACT GTAGGCTGCAACT
CGCCTACACGAAGCT GGAATCGCT TGTAAT CGCGGAT CAGCACGCCGCGEGAATAC

G

NCBI b $t5 % :

gb|FJ557013.11 Lactobacillus johnsonii strain NCC2767 16S ribosomal RNA gene,
partial sequence

Length=1452

Score = 1539 bits (833), Expect = 0.0
Identities = 840/843 (99%), Gaps = 2/843 (0%)
Strand=Plus/Plus
Query 1 GTAGGTGGC - AGCGTTGTCCGGATTTATTGGGCGTAAAGCGAGTGCAGGCGGTTCAATAA 59
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Sbjct

Query

Sbjct

Query

Sbjct

Query

Sbjct

Query

Sbjct

Query

Sbjct

Query

Sbjct

Query

Sbjct

Query

Sbjct

Query

Sbjct

546

60

606

120

666

180

726

240

786

300

846

360

906

420

966

480

1026

540

1086

Cererreer reeererreererrerrer e e e e e e e e e errr
GTAGGTGGCAAGCGTTGTCCGGATTTATTGGGCGTAAAGCGAGTGCAGGCGGTTCAATAA

GTCTGATGTGAAAGCCTTCGGCTCAACCGGAGAATTGCATCAGAAACTGTTGAACTTGAG
FEEEEEEEEEErr e e e e e e e e e e e e e e e e e e e e e e e
GTCTGATGTGAAAGCCTTCGGCTCAACCGGAGAATTGCATCAGAAACTGTTGAACTTGAG

TGCAGAAGAGGAGAGTGGAACTCCATGTGTAGCGGTGGAATGCGTAGATATATGGAAGAA
FCEEEEEEEEEEr e e e e e e e e e e e e e e e e e e e e e e e e e e e
TGCAGAAGAGGAGAGTGGAACTCCATGTGTAGCGGTGGAATGCGTAGATATATGGAAGAA

CACCAGTGGCGAAGGCGGCTCTCTGGTCTGCAACTGACGCTGAGGCTCGAAAGCATGGGT
FEEEEEEEEEErr e e e e e e e e e e e e e e e e e e e e e e
CACCAGTGGCGAAGGCGGCTCTCTGGTCTGCAACTGACGCTGAGGCTCGAAAGCATGGGT

AGCGAACAGGATTAGATACCCTGGTAGTCCATGCCGTAAACGATGAGTGCTAAGTGTTGG
Cererreererreererreererrerrer e e e e e e e e ey
AGCGAACAGGATTAGATACCCTGGTAGTCCATGCCGTAAACGATGAGTGCTAAGTGTTGG

GAGGTTTCCGCCTCTCAGTGCTGCAGCTAACGCATTAAGCACTCCGCCTGGGGAGTACGA
Cererreererreererreererrerrer e e e e e e e e ey
GAGGTTTCCGCCTCTCAGTGCTGCAGCTAACGCATTAAGCACTCCGCCTGGGGAGTACGA

CCGCAAGGTTGAAACTCAAAGGAATTGACGGGGGCCCGCACAAGCGGTGGAGCATGTGGT
Cererreererreererreererrerrer e e e e e e e e ey
CCGCAAGGTTGAAACTCAAAGGAATTGACGGGGGCCCGCACAAGCGGTGGAGCATGTGGT

TTAATTCGAAGCAACGCGAAGAACCTTACCAGGTCTTGACATCCAGTGCAAACCTAAGAG
Cererreererreererreererrerrer e e e e e e e e ey
TTAATTCGAAGCAACGCGAAGAACCTTACCAGGTCTTGACATCCAGTGCAAACCTAAGAG

ATTAGGTGTTCCCTTCGGGGACGCTGAGACAGGTGGTGCATGGCTGTCGTCAGCTCGTGT
Cererreererreererreererrerrer e e e e e e e e ey
ATTAGGTGTTCCCTTCGGGGACGCTGAGACAGGTGGTGCATGGCTGTCGTCAGCTCGTGT

CGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAACCCTTGTCATTAGTTGCCATCATT

Cererreererreererreererrerrer e e e e e e e e ey
CGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAACCCTTGTCATTAGTTGCCATCATT
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605

119

665

179

725

239

785

299

845

359

905

419

965

479

1025

539

1085

599

1145



Query

Sbjct

Query

Sbjct

Query

Sbjct

Query

Sbjct

Query

Sbjct
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AAGTTGGGCACTCTAATGAGACTGCCGGTGACAAACCGGAGGAAGGTGGGGATGACGTCA
Cererreererreererreererrerrer e e e e e e e e ey
AAGTTGGGCACTCTAATGAGACTGCCGGTGACAAACCGGAGGAAGGTGGGGATGACGTCA

AGTCATCATGCCCCTTATGACCTGGGCTACACACGTGCTACAATGGACGGTACAACGAGA
Cererreererreererreererrerrer e e e e e e e e ey
AGTCATCATGCCCCTTATGACCTGGGCTACACACGTGCTACAATGGACGGTACAACGAGA

AGCGAACCTGCGAAGGCAAGCGGATCTCTTAAAGCCGTTCTCAGTTCGGACTGTAGGCTG
FCEEEETEEEEEr e e e e e e e e e e e e e e e e e e e e e e e e
AGCGAACCTGCGAAGGCAAGCGGATCTCTTAAAGCCGTTCTCAGTTCGGACTGTAGGCTG

CAACTCGCCTACACGAAGCTGGAATCGCTTGTAATCGCGGATCAGCACGCCGCGG - GAAT
FEEEEEEEEEEr e e e e e e e e e e e errer e teerer e e e e e e e e e e e e
CAACTCGCCTACACGAAGCTGGAATCGCTAGTAATCGCGGATCAGCACGCCGCGGTGAAT

ACG 841

[
ACG 1388
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Table 1. Effect of yoghurt and yoghurt with various concentration of CLA compared with control group on probiotics in feces

Groups Lactobacillus spp, x10® Bifidobacterium spp, x10° E. coli, x10°

Naive 258 + 1.31% 22050 + 8239°% 533 + 7.33°%
OVA modeling

Control 246 + 2.23° 263.63 + 200.30° 5454 + 9555°

Y oghurt 136.38 + 93.95% 7,633.38 + 5049.34° 176 + 2.28°

YCL, 30 mg/kg 31.97 + 27.32° 3,375.13 + 2,704.41° 234 + 347°

Y CH, 180 mg/kg 321 + 0.79% 47775 + 543.89° 193 + 227°

Pred., 10 mg/kg 176 + 0.46° 351.88 + 392.45° 4185 + 5859°

ikl ARTA AT HELE (P<005)-

&¢ . Different letters in the same column indicate significant difference (P< 0.05).

-71-



Fooo R RS BRTE B R RR 2 E B D R i BT RO R E L B

Table 2. Effect of yoghurt and yoghurt with various concentration of CLA compared with control group on spleen weight and

lung wet weight of mice

Groups spleen weight, g lung wet weight, g
Naive 0107 + 0.016° 0230 + 0027®
OVA modeling
Control 0180 + 0.019¢ 0.348 + 0.052°
Y oghurt 0144 + 0.021° 0248 + 0.019°
YCL, 30 mg/kg 0149 + 0.009° 0262 + 0.036°
Y CH, 180 mg/kg 0150 + 0.031° 0249 + 0.022°
Pred., 10 mg/kg 0.057 + 0.0072 0202 + 0.053°

TrREPARFAATIHEEFLE (P<00D) -

&¢ : Different lettersin the same column indicate significant difference (P < 0.01).
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Table 3. Allergen-induced cytokine secretion (IFN-y, IL-4 and IL-5) by bronchoalveolar lavage fluid (BALF) cellsis markedly

atered by the application of CLA-enriched yoghurt

Groups IFN-vy, pg/ml IL-4, pg/ml IL-5, pg/ml
Naive 151.16 + 8560° 671 + 4.99° 277 + 499°
OVA modeling
Control 311.73 + 17425% 1513 + 6.70° 1148 + 6.70°
Yoghurt 527.19 + 400.03° 724 + 5512 219 + 5512
YCL, 30 mg/kg 45389 + 25858 897 + 7.78% 442 + 778%°
Y CH, 180 mg/kg 353.76 + 35352% 289 + 316° 070 + 316°
Pred., 10 mg/kg 331.89 + 299.61% 919 + 7.60% 286 + 7.60°2

gAY ARz * 4 EELE (P<005) .

&b Different letters in the same column indicate significant difference (P < 0.05).

-73-



Fow ~ SR F R LR e BRLFCET IR R e ¥ FuR Arf 2 e ek (IL-6 and TNF-a) #7id = 2 st
Table 4. Allergen-induced cytokine secretion (IL-6 and TNF-a) by bronchoalveolar lavage fluid (BALF) cellsis markedly altered

by the application of CLA-enriched yoghurt

Groups IL-6, pg/ml TNF-a, pg/ml
Naive 6021 + 50.70° 467 + 5.09
OVA modeling
Control 179.79 + 108.24° 6.62 + 329N
Yoghurt 6525 + 35697 482 + 341
YCL, 30 mg/kg 89.98 + 6848° 468 + 548
Y CH, 180 mg/kg 56.99 + 36.58° 272 + 382
Pred., 10 mg/kg 91.19 + 5825° 393 + 433

gAY ARz *4nF EELE (P<00D) -

&b Different letters in the same column indicate significant difference (P < 0.01).

NS+ Showed no significant difference.
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Table 5. Allergen-induced cytokine secretion(IL-17 and IL-10) by bronchoalveolar lavage fluid (BALF) cellsis markedly altered

by the application of CLA-enriched yoghurt

Groups IL-17, pg/ml IL-10, pg/ml
Naive 840 + 2782 803.02 + 506.84%
OVA modeling
Control 3338 + 39.35° 1180.64 + 587.80%
Yoghurt 1142 + 4.042 339520 + 2,777.65°
YCL, 30 mg/kg 10.75 + 3.42% 315348 + 1,375.34°
Y CH, 180 mg/kg 1312 + 3.60% 2260.99 + 1,759.07 *°
Pred., 10 mg/kg 1419 + 7.22% 228282 + 212990

TriREPARFAATIHEEFLE (P<005)-

&¢ : Different lettersin the same column indicate significant difference (P < 0.05).
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Table 6. Effect of yoghurt and yoghurt with various concentration of CLA compared with control group on anti-OVA IgE,

anti-OVA 1gG1, anti-OVA 1gG2ain serum

Groups anti-OVA IgE, EU anti-OVA 1gG1, EU anti-OVA 1gG2a, EU

Naive 0.067 + 0.014° 0171 + 0.178% 0.09% + 0.026°
OVA modeling

Control 0589 + 0.241° 0692 + 0.142¢ 0.080 + 0.025°2

Yoghurt 0273 + 0.321% 0321 + 0.231% 0114 + 0.0612

YCL, 30 mg/kg 0327 + 0274™ 0274 + 0.197™ 0315 + 0.371°

Y CH, 180 mg/kg 0249 + 0.143° 0468 + 0.123° 0.097 + 0.029°

Pred., 10 mg/kg 0.099 + 0.149° 0149 + 0.126° 0.063 + 0.022°

gAY ARz 24 n i EELR (P<005) .

&4 Different letters in the same column indicate significant difference (P < 0.05).

-76-



oS SV REREERRTE D PIRR Z XL BRI IR e ¢ R OVA M (I0E, 196, 19G1) 2 ¥4 5
Table 7. Effect of yoghurt and yoghurt with various concentration of CLA compared with control group on anti-OVA IgE,

anti-OVA 1gG1, anti-OVA 1gG2ain BALF

Groups anti-OVA IgE, EU anti-OVA 1gG1, EU anti-OVA 1gG2a, EU
Naive 0.013 + 0.008° 0.003 + 0.0022 0.041 + 0.020
OVA modeling
Control 0.032 + 0.014° 0252 + 0.264° 0.073 + 0.042"™
Yoghurt 0.011 + 0.0082 0135 + 0.118% 0.055 + 0.028
YCL, 30 mg/kg 0.020 + 0.012% 0.080 + 0.062% 0115 + 0192
Y CH, 180 mg/kg 0.018 + 0012 0151 + 0151 0.042 + 0.020
Pred., 10 mg/kg 0.014 + 0.009° 0.039 + 0.082°2 0.039 + 0.022

gAY ARz * 4 EELE (P<005) .
&b Different letters in the same column indicate significant difference (P < 0.05).

NSt Showed no significant difference.
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Table 8. Effect of yoghurt and yoghurt with various concentration of CLA compared with control group on H& E stain

Alveolar wall Periarterial and
Groups Perivenous regions total score
inflammation Periboronchial regions
Nalve 040 + 051 - 033 + 049 073 + 070
OVA modeling
Control 140 = 075" 265 + 059" 179 + 079" 575 + 148"
Y oghurt 110 £+ 045 155 £ 0.99*** 125 + 064 3.90 + 144***
YCL, 30 mg/kg 105 + 051 155 + 0.83*** 145 = 0.69 405 + 143***
Y CH, 180 mg/kg 090 + 055 125 £+ 0.72*** 0.85 + 0.67** 3.00 + 162***
Pred., 10 mg/kg 110 £+ 055 110 £+ 0.89*** 115 + 0.75* 335 + 1.69***

Data present as mean + SD. *P<0.05, **P<0.01, ***P<0.001, compared with control group. *** P<0.001, control compared with naive

group on H& E stain.
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Figure 1. Effect of yoghurt and yoghurt with various concentration of CLA
compared with control group on body weight in each week.

B ToE R R LA o BENETFI B RS EARF NS K
T BEHT LR ME AR FEE I (P0.05) -

Bars are mean values and error bars represent as standard deviation. Mean data was

analysis with One-way ANOVA and used Duncan's Multiple Range Test to compare
significantly in each group. Means with acommon letter are not significantly

different at the 5% levedl.
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Figure 2. Spleen activated T lymphocytes subpopulation.
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0 : Bars are mean values and error bars represent as standard deviation. Mean data
was analysis with One-way ANOVA and used Duncan’'s Multiple Range Test to
compare significant in each group. Different letters in the same bar indicate

significant difference (P < 0.05).
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Figure 3. Spleen lymphocytes subpopulation.
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&b : Bars are mean values and error bars represent as standard deviation. Mean data
was analysis with One-way ANOVA and used Duncan's Multiple Range Test to
compare significant in each group. Different letters in the same bar indicate

significant difference (P < 0.05).
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0 : Bars are mean values and error bars represent as standard deviation. Mean data
was analysis with One-way ANOVA and used Duncan’'s Multiple Range Test to
compare significant in each group. Different letters in the same bar indicate

significant difference (P < 0.05).
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significant difference (P < 0.05).
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significant difference (P < 0.05).
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Figure 14. Measurement of airway hyperresponsiveness (enhanced pause, Penh).
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Appendix table 1: The mean positional and geometric isomer composition and

the CLA content of samples of milk, butter, cheese, and beef fat

CLA isomer Milk* Butter Cheese Beef
cis, trans-isomers

7.9 6.5 6.7 3.6 7.0
8,10 1.5 0.3 10 26
9,11 72.6 76.5 83.5 72.0
10,12 0.4 1.1 - 26
. 13 7.0 04 47 1.1
11,18 - - - 2.2
12,14 0.7 0.8 04 0.7
Total cis,trans (trans,cis) 81.7 89.8 93.2 88.2
trans, trans isomers

6,8 - 0.1 0.7

7,9 2.4 0.6 15
8,10 04 0.3 0.7
9 11 2.0 15 3.7
10,12 0.6 05 19
11,18 42 23 19
12,14 2.8 09 19
13,15 - - 0.1 -
total trans, trans 12.3 94 6.3 12.3
cls, cis isomers

8,10 <0.1

911 0.3

10,12 <0.1

1. 13 . 0.3

total cis, cis 48 0.7 -
Total CLA (% of fat) 05 0.93 0.27

-05-
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Appendix table 2: The CLA content (% of fat) in dairy products from

ruminants

Products Breed/Species Diet Content Reference

Milk Holstein TMR 0.44 Kelsey et al. (2003)
Milk Holstein All pasture 25 Khanal et al. (2003a)
Milk Holstein All pasture 1.7 Khanal et al. (2002)
Milk Holstein Pasture + extruded soybean 1.7 Khanal et al. (2002)
Milk Holstein Pasture + extruded rapeseed 25 Lawless et al. (1998)
Milk Holstein TMR + canola seed 14 Ward et al. (2002)
Milk Holstein TMR + flax seed 1.2 Ward et al (2002)
Milk Holstein Pasture + grain mix 0.72 White et al. (2001)
Milk Holstein TMR + 1% Fish oil 0.73 AbuGhazaleh et al. (2003)
Milk Holstein Pasture + 150 g fish oil 33 Kay et al. (2003)

Milk Holstein TMR + 3.6% soy oil 21 Dhiman et al. (2000)
Milk Holstein TMR + 5.3% linseed oil 1.67 Kelly ef al. (1998a)
Milk Holstein TMR + 5.3% sunflower oil 244 Kelly ef al. (1998a)
Milk Jersey TMR 0.32 White et al. (2001)
Milk Jersey Pasture + 5.5 kg concentrate 0.59 White et al. (2001)
Milk Brown Swiss ™R 0.41 Kelsey et al. (2003)
Milk Normande All pasture 1.7 Lawless ef al. (1998)
Milk Water buffalo - 0.84 Lal and Narayanan (1984)
Milk Goat Various 0.58-1.1 Parodi (2003)

Milk Sheep Various 1.2-3.0 Parodi (2003)

Milk Human - 0.09-049 Parketal (1999)
Cheese Holstein All pasture 1.5 Khanal et al. (2003a)
Cheese Holstein Pasture + extruded soybean 14 Khanal et al. (2002)
Cheese Holstein TMR 0.34 Dhiman ef al. (1999b)
Cheese Holstein TMR + extruded soybean 0.73 Dhiman st al. (1998h)
Cheese Holstein TMR + extruded cottonseed 0.60 Dhiman et al. (1998b)
Cheese Sheep - 0.8-20 Prandini et al. (2001)
Cheese Goat - 0.27-0.69  Wolff (1995)

Cheese Mozzarelia - 043 Lin et al. (1995)
Cheese Cheddar - 0.40-047 Linetal (1995)
Cheese Swiss - 0.55 Lin et al. (1995)
Yogurt - - 0.44 Ma et al. (1999)
Yogurt - - 0.38 Lin et al. (1995)
Butter - - 0.61 Chin et af. (1993)
Butter - - 0.47 Ma et al, (1999)
Ghee Buffalo TMR 0.50 Aneja and Murti (1990)
Ghee Cattle - 0.60 Aneja and Murtj (1990)
Sour cream Cattle - 0.41 Lin et al. (1985)
Buttermilk Cattle - 0.47 Lin et al. (1995)
Evaporated milk  Cattle - 0.34-064 Linetal (1995)

-96 -

(Khanal and Olson, 2004)
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Appendix table 3. The CLA content (% of fat) in various meats and processed

meats from ruminants and non-ruminants

Products Species/breed Diet Content Reference

Besf Heifers Concentrata + soy ol 034 Beaulieu et al. (2002)
Beef Catlle Concentrate + exiruded soybean 0.73 Madron et al. (2002)
Besf Cattle All concentrate 0.12 Mir et al (2000)
Beef Catlle All pasture finished 15 Poulson (2001)
Beef Cattle (Grass based + concentrate 11 French &t al. (2000)
Ground beef Cattle - 016 Ma et al. (1999)
Ground heef cooked beef 018 Ma etal, (1999)

Rib roast beef - 0.30 Ma et al, (1999)

Rib roast Cooked beaf - 029 Ma et al, (1999)
Sirloin Beef - 0.12 Ma ef af. (1989)
Sirlom Cooked besf - 028 Ma ef al. (1999)
Beef Charolais Concentrata based + linsesd 0.80 Enser efal (1999)
Beef Charolais Concentrate based + fish ol 057 Enseretal (1999)
Beef Angus » Hereford Fimishing diet + soy oll 024 Griswold et al. (2003)
Veal Cattle - 027 Chin et al_ (1992)
Lamb Sheep . 035000 van ef al. (2001)
Adipose tissue  Sheep Browsed 17 Banni et al (1996)
Lamb Sheep - 0.06-0.3 Mir et al, (2000)
Lamb Sheep Browsing 15 Fogerty et al. (1988)
Lamb Sheep Beet pulp + safflower 0.65-0.98 Bolte et al. (2002)
Lamb Shesp - 056 Chin et al (1992)
Ground turkey Turkey - 0.25 Chin et al (1993)
Chicken Chicken - 00002 Chinetal. (1992)
Pork Swing - 0.12 Chinet al (1993)
1M1 fat Swine 2.5% CLA in diet 1.0 Jooetal. (2002)
S/C2 fat Swine 1.0% CLAIn diet 216 Thiel-Cooper ef al. (2001)
Lean tissue Swine .0% CLA in diet 037 Thiel-Caoper &t al (2001)
S/C2 fal Swine 1.0% CLA in diet 40 Ramsay ef al. (2001)
Back fat tissue  Swine 20% CLA In diet 20 Bee (20000)
Omental fat Swine 20% CLA in diet 22 Bee (2000b)

L. dorsi Swine 2.0% CLA in diet 0.98 Bee (2000b)

Breast muscle Broiler .0% CLA in diet 9.2 Szymezyk &t al (2001)
Belly fat Swine 1% CLA oil in digt 0.76 Eqogart ef al. {2001)
L musele Swing 1% CLA oll in diet 028 Eqgart ef al (2001)
Eqg volk Chicken [.0% CLA in diet 0.30 Jones et al. (2000)
Eqa yolk Chicken 0% CLA in diet 1432 Raes et al (2002)
Eqg valk Chicken Concentrate ND* Raes et al (2002)
Eqg volk Chicken Concentrate ND* Yang ef al. (2002)

(Khanal and Olson, 2004)

-97-



GES Y SRS 1 EARER 3

Appendix table4. Major lactic acid bacteria for production of fermented ,milks

Bacteria Examples of fermented milks
Lactococct

L. lactis subsp. lactis Cultured buttermilk, kefir

L. lactis subsp. cremoris Cultured buttermilk, kefir, dahi
L. lactis biovar diacetviactis Cultured buttermilk, kefir, dahi
Streptococct

8. thermophilus Yoghurt, dahi, mozzarella
Lenconostoc

L. meventeroides subsp. Kefir, cultured cream
mesenteroides

L. mexenteroides subsp. Kefir, cultured cream

CrEMOF TS
L. mesenteroides subsp. Kefir, cultured cream
dexiramnicunt

Lactobacill

L. delbrweckii subsp. Fermented milk drinks, yoghurt

delbrueckii

L. delbrweckii subsp. lactis Fermented milk drinks

L. delbrueckii subsp. Yoghurt, Bulgarian buttermilk,

buloaricuy mozzarella

L. helveticw Kefir, koumiss, mozzarella

L. acidophilus Acidophilus milk, kefir

L. paracasvei subsp. Fermented milk drinks
paracaset

L. jofwmsonii Probiotic yoghurt, fermented milk

drinks

L. casei Probiotic yoghurt

L. paracavet Probiotic yoghurt

L. reutert Probiotic yoghurt

L. vhamnosies Kefir

L. plantarian Kefir

L. kefir Kefir

L. kefiranofasciens Kefir

L. brevis Klefir

L. fermentum K efir

Bifidobacteria

B. adolescentis Fermented milks

B. bificum Yoghurt-like products

B. breve

B. infantis

B. longum

(Duboc and Mollet, 2001)
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Appendix table 5. Immunomodulatory effects of orally administered lactic acid

Immunomodulatory effects of orally administered lactic acid bacteria. PP, Peyer’s patch; Ig, immunoglobulin; GALT,
gut-associated lymphoid tissue; MLN, mesenteric lymph nodes; NK, natural killer; IFN, interferon; IL, interleukin; RES,
reticuloendothelial system.*Primarily species of lactobacilli and bifidobacteria; fdata insufficient to classify region of GALT.
(Schley et al., 2002)
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Appendix table 6. Histologic Grading Criteria

Alveolar wall inflammation
1+ Increased numbers of inflammatory cells in alveolar walls.

2+ As above, plus 1-3 foci per section showing cellular
alveolar exudate and atelectasis.
3+ As above, plus more than 3 foci per section showing
cellular alveolar exudate and atelectasis.
Perivenous regions

1+ Occasional veins cuffed by inflammatory cells.
2+ Most veins surrounded by a thin layer (1-5 cells thick) of
inflammatory cells.
3+ Most veins surrounded by a thick layer (> 5 cells thick) of
inflammatory cells.
Periarterial and peribronchial regions
Same scoring criteria as perivenous regions.

Venous endothelial changes
1+ Scattered inflammatory cells adherent to the
endothelium; flat endothelial cells.
2+ Endothelial cells show hypertrophy; 1-3 veins per section
show focal piling up of inflammatory cells along the
endothelium.

3+ Endothelial cells show hypertrophy; > 3 veins per section
show piling up of inflammatory cells, usually marked.
Arterial endothelial changes
Same scoring criteria as venous endothelial changes.

(Jeffrey et al., 1991)
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Appendix figure 1. Linoleic acid and two main structure of Conjugated Linoleic

acid.
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(Wahle et al.,2004)
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Linoleic acid (18:2) Conjugated linoleic acid (18:2)

y-Linoleic acid (18:3) Conjugated y-linoleic acid (18:3)

dihomo y-linoleic acid (20:3) Conjugated dihomo y-linoleic acid ‘
20:3
Arachidonic acid (20:4) Conjugated arachidonic acid (20:4) |
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Appendix figure 2. Conjugated linoleic acid pathway.

(Bassaganya-Riera et al., 2002)
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Appendix figure 3.Theoretical model of anti-allergy mechanisms of lactic acid
bacteria.

Theoretical model for anti-allergy mechanisms of immunoregulating lactic acid

bacteria (LAB). (Crosset al., 2001)

- 103 -



&

LT

o]
Masteell LD«

o]

LTC4

L 2
ung)

LTD4
Eosinophil

o]
PAF
Fibroblasts
05310 1608
(r) Kenehisa Laboretores

Immediate reaction

Erowchospasm

irflow obstrustion

Late reaction
Adryay inflammation
Airflo% ohstuction

irway hyperresponsiveness

HRE - F e chim e 3 RS

Appendix figure 4. Cellular pathway of asthma

http://www.genome.j p/kegg/pathway.html

- 104 -




g e

i 4 -

REREHHTREL N AEEREE
Affidavit of Approval of Animal Use Protocol
Tunghai University

HHMEBRPEEAERNEL 98 -0

HEFHA MRS 0 WA _mhEas
B BAGAMHNKEE PFRERBEBERTROME
3+ E 245 CLA #7385 ek 85k

Autdlz T oM ERIEE FenHTRTR e N VX
FEEB - RN LTHREAERA ZE o F :
)t 76 45 HWHE  AEREANE f‘?
MICE/BALB/c 100 & g ﬁj J

31

Y

The animal use pro
the Institutionaf%

|

- 105 -



Mt REEEEHE

P31

The lymphoid modulated effect of CLA-enrichment yogurt in mice with
OVA induced airway hyperresponsiveness

Han-1 Hsieh (3% %), Chang-Chi Hsieh (3 & %)*
Department of Animal Science and Biotechnology, Tunghai University,

Taichung, Taiwan.
No. 181, Sec. 3, Taichung-Harbor Road, Taichung, Tel: 886-4-23590121#37125, cchsieh@thu.edu.tw

Asthma is a chronic disease that affects bronchiolar airways. Conjugated linoleic
acid (CLA) play an important role in regulated the lipid metabolism in arachidonic acid.
The way to raise the CLA content in the diet without a radical change in eating habits seems
to be the enrichment of commonly consumed food products with CLA supplements. In this
study, we administered yoghurt with or without CLA and determined the effects of OVA
induced airway hyperresponsiveness in BALB/c mice. Leukocytes harvest from lymphoid
tissue including spleen, airway draining lymph nodes, mesenteric lymph nodes and
bronchoalveolar lavage fluid (BALF) were measurement. Cluster of differentiation markers
including CD3, CD4, CD8, CD19, CD25, CD45, CD69, CD278, Tim-3, PanNK were used to
distinguish the T4, T8, T, B, Treg, NKT, Th1, Th2, Tr1 and Tr2 cells. The results indicated
yoghurt and CLA enrichment condition could restore the regulatory T cells (Treg and NKT)
that increased the suppressor T cells in modulated immune response.  Type 2 environment of
the allergic effect was also monitor in this study by CD278 and Tim-3 markers in T4 and Treg
cells. Yoghurt and CLA enrichment condition could down regulated the CD278 expression
and enhanced the Tim-3 surface marker. It might be the cytokines regulation by IFN-y, IL-4
and IL-5. Taking these results in conclusion, yoghurt and CLA supplementation might be an
idea for modulated airway hypersensitivity.

Keywords: Airway hyperresponsiveness, Cluster of differentiation markers, Conjugated
linoleic acid, Yoghurt
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The Th1/Th2 modulated effect of CLA-enrichment yoghurt in OVA induced
airway hyperresponsiveness

Han-I Hsieh (2% 1) ~ Chang-Chi Hsieh (3# & #)*
Department of Animal Science and Biotechnology, Tunghai University, Taichung, Taiwan.

Asthma is a chronic disease that affects bronchiolar airways. Conjugated linoleic acid (CLA)
play an important role in regulated the lipid metabolism in arachidonic acid. The way to raise the
CLA content in the diet without a radical change in eating habits seems to be the enrichment of
commonly consumed food products with CLA supplements. In this study, we administered
yoghurt with or without CLA and determined the effects of OVA induced airway
hyperresponsiveness in BALB/c mice. The enhanced pause (Penh) using whole body
plethysmograpy, anti-OVA IgE, IgGl, IgG2a in serum sample, splenocytes proliferation and
cytokine production were measured. On day 28, The CFU of Lactobacillus, Bifidobacterium and
E. coli from feces were also measured. The data suggested yoghurt can increase the CFU of
probiotics from feces, modulated innate and adapted immunity and regulated the asthmatics murine
model in Thl polarization by increased IFN-y/IL-4 and Tim-3 cell surface marker. ~Another results
indicated CLA can significant inhibition of allergen-specific IgE production and decrease bronchial
contractions. These data suggested yoghurt with or without CLA can modulate Th1/Th2 balance
and reduced airway hyperresponsiveness.

Keyword: Airway hyperresponsiveness, Anti-OVA IgE, Conjugated linoleic acid, Yoghurt.
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potential health benefits of fungal polysaccharides that have implication in disease
risk reduction have emerged which include prebiotics and antioxidants. This talk will
summarize the above-mentioned health benefits of fungal polysaccharides with an
emphasis on the application of fungal polysaccharides as a functional food ingredient.

0-23: CLA-enriched yoghurt down-regulate lung inflammatory cells
infiltration in allergic mice

Han-i Hsieh, Yun-chu Wu, Chang-chi Hsieh
Department of Animal Science and Biotechnology, Tunghai University, Taiwan

Conjugated linoleic acid (CLA) plays an important role in regulation of arachidonic
acid metabolism and regulates inflammation. In this study, we administered yoghurt
with or without CLA, and determined anti-allergic inflammatory effect of OVA-
induced airway hyperresponsiveness in BALB/c mice. Inflammatory infiltration of
lung and cytokines in bronchoalveolar lavage fluid (BALF) was measurement. The
level of H&E and toluene blue staining of histopathology scores of lung inflammation
and mast cell infiltration was determined by microscopy. The results indicated that
yoghurt and CLA enrichment can down-regulate IL-6 and TNF-alpha in BALF and
mast cell infiltration was also reduced. Yoghurt and CLA enrichment can down-
regulate Th2 and enhanced Th1 to modulate T helper cell differentiation, significantly
inhibited allergen-specific IgE production, finally decrease bronchial leukocyte
infiltration of lung tissue. In conclusion, CLA enriched yoghurt is an idea healthy
daily supplement for airway hypersensitivity.

0-24: Study on the stability of the antioxidant activity of high F ratio
oligopeptide from egg white

Jing-bo Liu', Ying Wangz, Song-yi Lin, Lin Zheng', Yong-guang Yin®

'Laboratory of Nutrition and Functional Food, College of Quartermaster Technology,
Jilin University, P.R. China

2 College of Biological and Agricultural Engineering, Jilin University, P.R. China

This research focused on the stability of the antioxidant activity of high F value
oligopeptide from egg white which was hydrolyzed both by alaclase and
flavorenzyme at the pilot scale. The change of scavenging activity on DPPH of high F
ratio oligopeptide from egg white was selected as the index to investigate the effects
of temperature, pH, food ingredients and metal ions on it. The results showed that
antioxidant activity of high F ratio oligopeptide from egg white was very strong and
the IC50 of DPPH free radical reached to 1.07mg/ml. The scavenging activity got to
94.34% when its concentration was Smg/ml. The high F ratio oligopeptide from egg
white disposed for 1h to 3h has a strong heat-resistant ability at 25~100 °C. And It can
keep high activity at pH 2~10. Sucrose had no effect on it (P>0.05). Glucose and
NaCl changed the activity significantly (P <0.05), and NaCl concentration related to
DPPH antioxidant activity positively. K*, Ca>*, Mg®*, Fe**, Zn"* ions all improved the
antioxidant activity of it in which Fe?*, K', Zn**could enhance the activity
significantly (P<0.01 or P<0.05 ), while Ca®*, Mg”** had no significant effect on it.
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