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iF &

FiBATy 5 A MART R AP ITIASMP B gk o 2 e )
FREFL M MESCREA R ot 3 B3] 538 T helper 1 (Thl)
fo&F > #4] Thelper2 (Th2) d& & & > @ iFack B'E M o A7
TR RHE E N2 2 BRI F (HK006 ~ HK109 = HK301) - #
PIE WL s AR R Bty 4 o T b 2 g R BT BRI
AR FF e 0 e F B -2 BRFVE A W ] RUEEE R e
%2 RAW264.7 2 A 5% 8 x % H %2 3% ‘w7 (human periphenal blood
mononuclear cells, PBMC) » £ ™ % % & & i S5 & % & 47 72
(Enzyme-linked immunosorbent assay, ELISA) 4 47 #* 3 f& g 1] et #7
A4 2 i gE o 4o 3 % -y (Interferon-y, IFN-y) ~ 4 ¢ % -12
(Interleukin-12, TL-12) ~ 4 ¥ % -4 (IL-4) =/ ¢ %-10 (IL-10) > &=
B R EFESL P o B P R BALB/c & kA1) B
W7 s AB GBS R FK - &S FE F HKOO6 ~ HK109 -
HK301 2 % 8 *BAA S F% -8 - & - F %

Wt bace 3oy (Ovalbumin, OVA) © & F ~ » fo ik 1 § 3
e i Rl R LRI RY E (OVA-specific immunoglobulin E,
IgE) = ¥ i 3RPR B o 2 Y%7 > H R i ¢ OVA-specific IgE

TR e 20 IFN-y ~ IL-12 e IL-4 2 200 o B & Br > %=



e 4 174 HK109 (206 +2.57 CFU / cell) # i > afp&2 s # 12 HK301

(3.88 Log CFU /mL)%# HKO006 (3.78 + 0.15 Log CFU /mL) # & » @

g
oy

e 5o 4 12 HK301 (8.51 + 0.12 Log CFU / mL) #« it - %8 ¢ 325
W o fit * RAW264.7 bz thigsk @ » HK109 ¥ & fm¥e k4 i IL-12
¥ [FN-y » & B £ 424281 B2 430 & - & PBMC w257 >
HK301 & HK109 Fjk tligcis 4 o6 IL-12 22 TFN-y 5 5 324126016 &
214 e lgd M RS P Z R B EARF a4
#¢ v HKI09 it 4 it o Adddsk? wple 5¢ IgE kR >

HK301 £ HK109 1 1gE ™ * % % 5 37%% 41% > HK109 & -|- &L 48 p
2. IgE " Mg R+ o AN mre & 3 mie ek & o 0 HK109 3% % 4
2 4% spontaneous § 14 % e IFN-y & 52 & HIL-120 = BRFCPL ) & ¢
B4 Thl F iz me ok cnh s @ E P42 L 2 7ok Riaig o
2d bRk LRI REAY L G e LB Y o A H

HK109 »x % 247 » 2 =t 5 HKO006 22 HK301 -

MeEd AT RPEE TR  FHEE S 46 F > AR R E
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Abstract

Allergy i1s regarded as body discomfort resulted from immune
dysfunction. Research indicated the effect of lactic acid bacteria (LAB)
on reducing allergy symptoms, as they enhanced the immune reaction of
T helper 1 (Th1) and inhibited the immune reaction of T helper 2 (Th2) to
reduce the allergy reaction. Three LAB strains (HK006, HK109, and
HK301) were selected for testing the acid, bile salt tolerance, and
absorptive capacity in this study. Furthermore, the reduced capacity of
allergy immune reaction was evaluated with cells and animals. For cell
tests, the three LAB strains were utilized for stimulating the macrophages
in the abdominal cavity of mice RAW264.7 and human periphenal blood
mononuclear cells (PBMC). Then, enzyme-linked immunosorbent assay
(ELISA) was applied to analyzing the cytokine generated from the
simulation of LAB, such as Interferon-y (IFN-y), Interleukin-12 (IL-12),
Interleukin-4 (IL-4) , and Interleukin-10 (IL-10), to evaluate the function
of LAB reducing allergy. For animal tests, BALB/c male mice were
randomly divided into five groups which were tube fed with sterile water
and fed with HK006, HK109, HK301, and the commercial product for
seven weeks. In the fourth and the sixth week, the abdominal cavity was
injected with Ovalbumin (OVA); and, the serum was collected from the
orbital sinus in the zero, fourth, and sixth week for OVA-specific
immunoglobulin E (IgE) test. After seven weeks, they were sacrificed for
blood and splenocytes collection to test the OVA-specific IgE in blood
and the secretions of IFN-y, IL-12, and IL-4 in splenocytes. The results
showed HK109 (206 + 2.57 CFU / cell) presented the best absorptive
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capacity, both HK301 (3.88 Log CFU / mL) and HK006 (3.78 + 0.15

Log CFU / mL) revealed the best acid tolerance, and HK301 (8.51 +

0.12 Log CFU / mL) appeared the best bile salt resistance capacity. In
regard to in-vitro tests, HK109 caused the cell strain secreting IL-12 and
IFN-y being 81 and 430 times more than the control group in the test with
RAW264.7 cell strain, while the secreted 1L-12 and IFN-y resulted from
the stimulation of HK301 and HK109 bacterial strains were 16 and 14
times more than the control group. With the cell tests, the three
Lactobacili presented the capability of reducing allergy reactions, in
which HK109 appeared the best capacity. In animal tests of the IgE
concentration in the serum, HK301 and HK109 revealed the IgE
descending rates about 37% and 41%, where HK109 appeared larger IgE
descending in mice. In terms of splenocytes secreting cytokine, the
inducing secretion of HK 109, which presented 14 times for IFN-y and 5.2
times for IL-12, was more than spontaneous. The three LAB strains could
enhance the secretion of cytokine in Th1 reaction to promote the effect of
immunity. To sum up the in vitro and animal test results, the three LAB
strains could potentially improve allergy, in which HK109 appeared the
best effect, followed by HK006 and HK301.

Keywords: Allergy; Lactic acid bacteria; Ovalbumin; Interferon;

Interleukin; Immunoglobulin E
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- ~ &2 { (Probiotics) 2 % &

v % "M ¥ F7 Hippocrates 4p ! > 3R &4 & 5 it & M2

E

51%F

‘E\

e FIA A KRR R 5 (Suvarna and Body, 2005) -
Fuller (1989) -~ Havenaar and Husis (1992) f'ﬁ.gﬁi’#-%—‘ A FHER S
TR HAMP P ARA S AT G E G A R -

R By e A ST EF MR NE 2 G LR

L MGERHA R T B e R A S AN i oE
B Ay s kst g 2 feodd (m% > 2007) -

R N R EAHAR S SAEE (Kaur et al, 2002 ;

Ouwehand et al., 2002 ; Shah, 2007 ; Vasiljevic and Shah, 2008) :
1. fe S pe ~ "2 pe 2 § 1V 1E R o
20 R AN AR A fme o

3. fedg AR iE T o

4T RAR BT ERREFRT -



5. VUBELR FAF B HaF R T ET A .

74 B:] @ T"PR1E)\”§‘3‘E‘J v 3 H 2 F]’f%ﬁx'lﬁ"?\ mﬂLﬁ/ m‘j-p

R e S EaR Y s

Parvez % (2006) 4p ! 5 2 Famps WS rivimaid v
FrpAerds? Rk kA PP Tas S s hskd 2 (de
PR e d) ~Heme b SR (RE R F AT L R

R) S F ey E B ol krry
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W

BREAEF E e 73 A ROT A SERT &G Rk o Hore 42
FRRFERLE CBIFSEP PR T F oS T AR LR R
B FURME MR FEERR R > TR kS i S

% & B 0 Ffodrd] s PR 5E4E Fehd & (8] 1) (Shah, 20005 2007) -

o~ UL A AR

F'ft 7 (Lactic acid bacteria » LAB) 2_4p % /& ~ (¥ > & F 4

PR v ¥ AL N ROFKR F F LT3 Bk kst
( Electron transport system ) & ¢ ¢ % (Cytochrome) > @ & ;% & {7

R ¥4 7% (Citric acid cycle) & 2 'z 7% & iy & o Fpb > L5
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A £ F 5 d # Fasps v (Substrate-level phosphorylation) @ f& (%
( Daeschel, 1989 ; Hammes and Tichaczek, ; 1994 Jay, 2000 ;

Klaenhammer et al., 2002 ; Kim et al., 2003 ; 4%, 2004 ) - F'p& @il #

ETit s R4 (Carretal, 2002) :

1. & <~ B {25 (Gram positive bacteria )

2. EFREHRF -

3. f§p¥:#5% (Catalase test) % JLI&{E o

4. RF ~flEy ~wty Ry S EHRE VR 3 SRBET AL

6. 4T‘ Sporolactobacillus z_ *F » % & # p 32 3 (Asporogenous) -

7. & & # 1+ (Nnon-motile )
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A AMRABY L ZAIMEREZ S MALES A3 H ez
# it 4o (Goldsby et al., 2000 ; Abbas et al., 2007 ) :

(—) 22 4% F & (Innate immune response)

1. £ %84 B (Anatomic barriers) :
AL AR AL - R R A R § T RoR
Bk R EAR R R s 6 A E > I PR AR

EE NS PR S L B R

2. 412 Efa (Physiologic barriers) :
BORRE N P LRk SR 2 B R f1* B R~ pH
Efo- LR 3 R F s B R F R U B EE G

)
X o

3. & B (Phagocytic barriers) :
d Begimiz 2 (7% 40 it *  (Endocytosis) % % vk i®* (Phagocyto-

sis) » #-¢t 7\[}%)%' 4o



4, 3 LB (Inflammatory barriers) :

e SR AU AL G AL hd BE o § £ TR
fs » P_%‘« B e X 35 m #ATNF-a ~IL-1 2 IL-6 % w%
ZoitnE*B W rT w2 FHEERH T EEF L

F > T EEme i 4w ek g 4 {3 1—&[];‘5 Bl eFige 4 o

(=) X e F B (Adaptive immune response)
BB RENE -~ SR L REBRIEE Frp sgrzbpg Az
Bl A SRR ARF Rifcins LR F Ko A ud B # T T #

= k13 # (Goldsby et al., 2000 ; Abbas et al., 2007) -

Ai2dB wme il §B wmEEt s EHRLET IR
RAFEMETB HTFwmieo s ARG EFAARERE I a2 E oA
mﬁ@w,gwgi% ELG RPRFREMLDLAIR I cipEFR N
PR A PR TURR A RR R enfuR o B LR PR )

AF & 4 0 s Y AT 8 3 (Complement system) ¥ ¥ 077 3R

¥
¥

IgG BB FAIE > Risd BrimPe8{7 5¥E o

2
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2. P2 §. £ F & (Cellular immune response)

T wfe A3RA S e r kiR REBTY M BT o

&k dm % (Antigen-presenting cell, APCs) 2% H o] g 5
(Stimulatory signal) 4 ¢ B 4n3 78 ~ & it S 24 3T w (T helper
cell, Th cell) & & AT tw* (T cytotoxic cell, Tc cell) o § # 43| T
e AR &}F*Je_f@mé EitiE g RE T KEELB

e~ F AT wm% ~Evfiime 2 H i 2B FEF B2 e fad LA

GO (F2)

3. ¥z gr% (Cytokine)

mre RV %%r) AT KB HERBALE S o3 1A e
%‘« t (Pleiotropy) : — fAm 2 g3 ¥ M B & & 5 AP iz b o 2.
£ 4+ (Redundancy) : & B & 5 fdim® jrk (v% 4l — P Himie
+ oo 34xke (¥ % (Synergism): MR il (T F 2 A g A fie
%pcd PR TE R St ims b Al g At B U R a0 A gkialt
* (Antagonism): fi B HIRT > lwE gd € prdl B T - fBlwre

Sc# et (Abbasetal, 2007) o i & % jd AcitheT

11



(1) IFN-y

IFN-y 2 39 * 3% 525~ B 2 — » 2 525 ¢ $2IFN-¢ -~ IFN-
BACTEN-y » o 44 B % chdmre facd) & o £ 0 @ T ehmie 7 0
Frldmd cniFdk o [FNoyB L R F 1 Evfim?e o RISF2 N s R
B AAcmd 4w 3 B ot A e i 2 G 2 R L e

% IFN-y (Meydani and Ha , 2000) -

(2) IL-12

LA RN REF i imie p et R A RS 0 f S me
R F itimie et E R A E TS o Bt HATR
ATl o A BV RSP RAMEL it 2 A B A Tw e o 5 F g e

AT & Pz & it 742 Thl w72 & 4 IFN-y (Kato et al., 1999) -

(3) IL-4

d Th2 w3 2B w4 £ %3 » BB w2 g 4 IgE > 11

2 e X mre 4 o (FRqriz > 2006) o

4) 1L-10

A - FArE T B fopt R e cndr | TS 0 Flpt R X g
it ‘ft',fém}?é' A :]“_}_é’ugtmﬁ';ﬁb]"ﬁ B> A B ITY rd) it anE g mbe
fritR e & 2 1L-12 > & Frd| E vim e foidt R o b & L B4 {1 i 7]
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4% - % MHCA 3 (Abbasetal., 1991) -

(2) £# %9 (Immunoglobulins)
GETERY & B memiet RS L Ben o T L R s
d ﬁg\*ﬁ“”?? s e AP e Y /R V TR ALAF R
X 7 B (Effector) » ] * il & a2 BF e 3 183 K/Arj b R BB o
LA RS FF AR SLE B LR Re G
(Immunoglobulin G ; I1gG) &_x ”Ff: PERE - A §iEdrg o JJ"': %
T E6 280% HF A L IgGl~1gG2~1gG3 % IgG4 % 4 #6147
IgG gﬁﬂ BrEvgime PR B E A ks 2324 (Opsonin) e IgM
PR S R Bd ch 5~10% > SR KR 2 A B AT
A2 PR -FBLERIY > F AL FALERIY > FE A FRS
WA H o T B SR R RS o B gA LA e
M f B dd o A& Ed ity e 2 B i R A R 8
i BRI B 10~15% 0 A4S Em Ffepd g & B s
peeb Hmng IgE 2 IgD ¥ 7 Rl Ak iy > 2 ¢ IgE o
BE 3 B EEATKF eni®h > € 5142 /IR0 X mie it b > B 7 e
R Eom IgD TE AR B wmrrd el & mie L G

% 3% 39 (Goldsby et al., 2000) °
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(z) %3 LA

CE RS TESEATS AR S S E N =Xt
MEITHE AR £ B o ARIA K KL Ed F S LN AT B
hBimie (& 45T Mm% ~B mP ~ = B KT e ~ p AT m
e FwmrE) o Sd R iNeekEo BB E

(Interferon) -a ~ - ~ -y feriB k7~ F]+ (TNF-0) £ fwmfe g2 3 4

BiEE SRS RPN o Flen R o BT e
-
(1) FpaFmee s A L fl £ F arck !

FURLF P ie B 3 PP R PE (Peptidoglycan) ~ Polysaccharide
23 7z fEf% (Teichoic acid) > @ itk ® fm?e feE vilim?e + B 5 7% 0 P ird

X B FIP Ly flgd & F RKeniv* (Takahashi etal.,1993) o

2) & 4c & FACR %

f

9

B i - A A Te% (Th2) AR F b

%ﬁf\z} 2R
B EABw ¥ - AR T (Thl) LEF B £ 4 F7 i ¢ & B3k
WA M eI et R E P IgA hE s~ RGRIL-10 %
TGF-B A4 ~ €25 N Fi e AT ¥ - i&n BAEHHmFEH i

38 TFN-yehA 2 ridrdld IL-4 FE D IgE 2 & 0% 10 23§

14



BevE L F R (M E > 2007 ;5 Isolauri et al., 2001) o

BACE A PR ok (BACR) TR - BARF o B TR

SRR L AR B e KBRS SS e b

2

P iBar % ,:,;rz)%g;%?igf@;%éu;oﬁ:}%ffug% et g I I S RO 19

5

£

¢
2
1%

B BB R L G E S LM I g
oo FHE b pig o A ROE L 1R B REZ BT
ﬁ%aﬁ&aaé’%{&ﬁ‘ﬁ%‘%%é%\ﬂ§%%~ﬁ%~

FH AR LI NS5 lER s Gl Bk 2 E s L F LB
R ¥obo g G o FARERAL LG EAEA R RTE

PR BB AT ) g PRI o LB AR R B B S ¢
AFRGF M AORPEREFLF B L E LI HMBFL R Y DR T
o R T OH A ¢ R 5q31-330 5 A EATIESE LA A e gk el
FlET il o BT A S R o b B - SRy
11q13 &% Lo 2 ¢ R+ T wie L BAFMPELAT Y
E (IgE) ehip £ 2 FR P A A3k v E (Specific IgE) 3=~ %3

oL (17 > 2001) -
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(=) T #e+im® % - 3] (T helper cell type 1) % T #f et wie & = )
(T helper cell type 1) 2z T §res ATk Ji

WBACE A w Al 0 % - 2 IgE FUM B B4 0 2E T 2 dne s
teom - A12 5= 3100 IgG B S 41 7 i IgG T3] 2 4=

Bf o 3 PARR R REARIE A R B T A o § - A% e &

LRgA SR EB G o ¥e AR T 544 - TA LA ¥ -
#Thl fmie Bt Begimbe » 2 A F LF B o % - 8pTh2 woe &
#2e w3k (Eosinophils) # £ & & o % = 874 B AT w8 &4
Hole koo - ¥ LB ATR e f vh (Asthma) ~ AT X
(Atopicrhinitis) ~ & #» iE4¢ (Food allergy) ~ ;&% (Eczenia) % > %
3% - A ATF & (Janeway et al, 1994) o

¥ 5 % - A AR 5 A 5 Thl % $Th2 fov 2 [ chi
FF T F B R F e Th2 Wiz chd £ F o B 5
Thl #Th2 w2 BenT irl & ZRBE-E BT - §LAF B
w o e]L-12 2 IFNs WP ik 2 2 > Bl & F & iR+ Thl )
(Romagnani, 1996) o IL-12 d Ewgim®z a4 5 > 5 3 PF EatT o
P2 &> v 2 Thl e end & F|3 > 02 % 4vdg X ARME fm P2 chw p 0 3B

Fa7 f g0 € IFN-y 4 i3 4o (Trinchieri, 1994) -
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Thl ‘w® & & j2IL-2 ~ IFN-y % IL-12 > 2 & 5 i % §221gG2a 4=
REcHA 4 51 Erimre ~ X R L fmrz 21 AT w2 o 55 1 dm e

F J& ° Th2 ¥ ¢ & ieIL-4 ~ IL-5 ~ IL-6 ~ IL-9 ~ IL-104-IL-13 >
M VRBIF‘%‘ # =t v n 3% (Eosinophils) - "‘F',’ % |+ im*2 (Basophils) £2%¢
* w2 (Mast cell) T # X3 map it MRLEF R - ¥4 > IL4
FrIL-13 7 &_é¢ B ‘m?e i& {7 Fukl e A& 4% (Isotype switch) » % i¢ k8
IgE > 3 Hf4esi i ¢ IgE h# o &T in%e A h% 9> JEd moe ek
APV I Th2 chd B F e H P S IFN-y¥ &> IL-4 ch& BE >
T2 FrB e e (TR Rk 0 @ IFN-a ¥ 8 4 IFN-y£ L& >
# % Thl chi £ F &> MR E5F % 2 (Sinigaglia et al., 1999 ;
K+ 2006 ) o
Z s PREEEAT MR

Flpk f;if]"ﬁ 399 1 F Bk ffz,%%f\z} el B mie g it A BB ZEAE R
M2 XL HEA o FPREFY LG EEHKT wmieda 4 > & 2 TFN-y o
BRSBTS Fr e, o TPt fg A & Thlz: Th2en
LAF o i LAF ke Thle “THUFERAEf-ERRE > & 3
a4 2 i @B arig 2 2 AT (0 2004 5 4k 0 2006) -

FPRAEFABLEF AR L FABERTE Ewe

%% IL-120 ®&Bhw Thl SO iF s @ & SR ETH &



fegcd 5 IL-10 0 Rl » Th2 i & & & (Hessle et al., 2000) -
FUR R e e B A o ¢ 352 R PE (Peptidoglycan) B &E
(Polysaccharide) % @ kEpck (Teichoic acid) * - & 3 &£ & 3 & et
B o &4 L. lactis # 9 Phosphopolysaccharide st §%c | & i 3
A 2 IFN-y » Teichoic acid 3§ 4c % % 78 J 1| i c9PBMC A # IFN-y
(Cross et al.,, 2001) o ¥ ¥ FIRF B adF L s ¢ fi- &t
PR ARG E RS FRA IgA 7 B me gk P G O3 4 A
(LeBlanc et al., 2002) -

IR EFES TR 4 B FE% o Theo® & 15 i
F 11 PBMC > L. rhamnosus pFthft & Ftk { iy @& nve ek IL-6
% IL-104 § % © ¥ @ [FN-yzA i £ # 4 (Theo etal, 2011) 44
OVA-TCR-Tg &4 & L. casei = i » % ¥ ¥l 5 ¢ Specific
IgE ~ 1gGl 5 £ » & im™ 48 ¢ 32 4 B 7 BRI T IFN«yZ IL-124 7
£+ A 55 (A4 RIL-44c1L-5 (Shida et al., 2002) - OVA 47 BALB/c
B G PR EE R 27 % MM FY £ OVA $#B M IgE
(Ishida et al., 2003) - Shalini ¥ (2010) & * & # FA & Dahi 4 & 11

OVA xacen] B> % % &5t Dahi s %9 7 »x "% 1 Total IgE %

=

OVA-specific IgE » » # & [FN-ysh2& & ® v IL4 ~ 2 > E 3R

EEr S N
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S

B R Y o § P B R R AR ] RN B8 3 % B
breve & L.plantarum s & > 22 H S Rag | Riprt g™ > H "%’ e
vow IRHcE K> ¥ ¥ Specific IgE (hF B4 L mekE B,
breve e B { ¥ "% X IL-4 ~IL-10 =77 & (Hougee et al., 2009) - ¥
7 BALB/c ] B » /1% OVA R4 fp prék @ B. breve M-16V i
# w7 ¢ IL-4 ~ IL-10 ~ OVA-specific IgE ~ IgG1 and IgG2a » 4 & B.
breve M-16V £ 23 & & §* f e By ™ > H o ¢ IL- 4~
IL-10 ~ OVA-specific Ig %2 IgGl1:=p % ™ *3 (Hougee et al., 2010) -
¥ & Tae ¥ ARIERE ¢ A 401264k Lactobacillus Ftk A %
g B e 2 ) RE S R R 32 & o Bt i 3 p| £ Thlg
Th2ehimie ek 7 £ o &) R e 8% Y > § 2 HRFHk FIL-12
AE BB T IL45 0K w|{_ L. plantarum CJLP55, CJLP56, CJLP133
fe CILP136°@ F] & ¢t w $hAth G $+ &0 IL-12> & 7 H# 4 Thl ‘w
FrE it o A REFwP RENMKRAE B S DT HY > VWAK
CJLP133 fljcts » Thl thim c% IFN-yA £ #& Th2éim % ek
IL-4 % 135 % o g B % 330 > jiar B2 5§ 4 3 ehlactobacilliv 12
AEE iz Bt Th2 wre sldzaiBack i > i 7] §Thl/Th2
(Tae et al., 2011 ) -

SRR b ARG B3 Pk Sl bR
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F J& - r2L. acidophilus ~ L. casei ~ L. delbrueckii ssp. Bulgaricus ¢ S.
thermophilus 4k & <& B3 > B2 | 5 lo 0 B8 R be g g e i e
A5 &5 4&a L. casei 2 L. delbrueckii ssp. Bulgaricus & o IL-10¢
IL-4 ehg 2% # 4 > @ 43 L. acidophilus % BLR| P &84 R IL-2
g2 JL-12 H4e o £ —fﬁ » 2000 #Fang & A BB = A o= B &Y
# 9 L. GG~ Lactococcus lactis -% & #| (Ethyl cellulose)> % 1~3~
5 % %4 Salmonella typhi TY 21a oral Vivotif " vaccine capsule 1 =
FHERRAR RO KA REEHT > HILGG mH

mis3] IgA § 34484 > @ H& S Lactococeus lactis ‘e p isgeg @ {4
v & 3% (Neutrophils) * CR3 % Bk > B 4 > 7 &
Lactococcus lactis i BiE2E4F R P hd £ 3 & o i d SR RHE )
BRI v ER A BTk e L.GG s ®5E - % ¢ > @ Lactococcus
lactis 7 & o » ¥ g DA EREAD S LA F R AR RIER
(Strain-dependent) fr#é c24F £ |+ (Species speciality) (Fang et al.,
2000 ; Harsharn and Jaya , 2008 ) - 4& & F*E F«hE ~ € BB L A D
& (Gill and Rutherfurd, 2001) >y ¢b > i A&7 b 2 JLIEE T 5 L5

FREEETY Ty SRR T L PR ESE Y R
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Control of irritable
bowel syndrome

Suppression of endogenous
pathogens. eg. antibiotic-
associated diarrhosa

Control inflammatory

bowel diseases

Colonisation T

-—
resistance Balanced Alleviate food allergy
Normalised intestinal —> symptoms in infants
microbiota composition Immune
respanse
Suppression of
exogenous pathogens. va
eq. travellers
Tul=zn Immunomodulation s Strengthened innate
Supply of SCFA and mmunky
vitamins (eg folate) to o
a

the colonic epithelium

l Lower serum
cholesterol
Probiotics /
Reduction in risk Bile salt deconjugation
factors for colon and secretion
cancer

T I
Lactose —»

Lower level of toxigenic/ mutagenic

—* hydrolysis
reactions in the gut e I — yaroly:

Improved lactose
tolerance

Bl 1. F2 AHiEE 2 & & (Parvezetal., 2006)

Fig 1. Various health benefits from probiotics consumption.
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Direct and indirect suppressive
effects on mast cells, basophils
Suppression of T cell and eosinophils

migration to tissues
Remodelling in tissues

e

Suppression of
effector Th17 cells
Nfg:ggliﬁlic IL-17A, ILATE, IL6 @ o
—i——
Inflammation L8, IL-22, IL-26 -
Suppression of
effector Thicells —«
= @‘
Epithelial cel a

activation

IL-13
IL—4 IIL-D

IL-13

e
mastcell basophil eosinophi

/

Suppression of
inflammatory DC
Induction of IL-

10-producing DC

Induction of IgG4
Suppression of IgE

IL-4 Suppression of
IL-5 | effector Th2 cells

mastmll basophll eosinophil

Apoptosis @: @3@@@ u". } 6"”‘: 0

Production Mucus
of IgE production

-i'u.}-

Bl 2. TimPz 22 85Tk i o (Oscaretal., 2010)

Fig.2. T cell in allergic diseases.
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Activation of mast cells,basophils
and eosinophils




-SRI R

R IR Y PER

R B Atk - H- * ik

HK301 Pediococcus pentosaceus Pickled cabbage
HK109 Lactobacillus plantarum  Pickled cabbage
HKO006 Lactobacillus plantarum  Infant feces

Z Bk lmre

B BATRER A SRR R A A R H T e e

(peripheral blood mononuclear cell © PBMC) o

=~ mredk
A 5B % % %% Caco-2 (BCRC 60182) fr% & E v % tk RAW
264.7 ( BCRC 60001 > fp 8 1 $F 5 4 $ TRk G2 F ] 7
:L;) °
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o~ FRE N

- R T A b

Lactobacilli MRS broth Difco Detroit, MI, USA

Agar Difco Detroit, MI, USA

L-cystenine Sigma St. Louis, MO, USA

Oxgall bile salts Sigma St. Louis, MO, USA

pancreatin Sigma St. Louis, MO, USA

Penicillin-Streptomycin Gibco BRL Grand Island, NY,
USA

Trypan blue GIBCO BRL Grand Island, NY,
USA

Non-essential amino HyClone Logan, UT, USA

acids(NEAA)

Dulbecco’s modified Eagle’s HyClone Logan, UT, USA

medium (DMEM)

Roswell Park Memorial Institute HyClone Logan, UT, USA

1640 (RPMI 1640)

Fetal bovine serum (FBS) HyClone Logan, UT, USA

Sodium bicarbonate Merck Darmstadt, Germany

Dimethyl Sulfoxide (DMSO) Sigma St. Louis, MO, USA

RBC lysis buffer Sigma St. Louis, MO, USA

Tween®-20 USB Cleveland, OH, USA

i) %_mouse IL-12 ~ IFN-y ~ IL-10 BD Biosciences San Diego, USA

2. ELISA % &
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] %_human IL-12 ~ IFN-y ~ IL-4 -~ BD Biosciences San Diego, USA

IL-10 2. ELISA % ‘&

i % mouse anti-OVA-specific BD Biosciences San Diego, USA

IgE ~ IgG1 ~ IgG2a 2. ELISA %

Qal

e g

(1) dilution buffer: 0.1M NaHCO;
and 10% FBS pH 8.2

(2) Wash buffer: 0.05% Tween-20
in PBS buffer pH 7.3

(3) Blocking solution: 1% BSA
(Bovine serum albumin) in PBS
buffer pH 7.3

(4) Capture Antibody (anti-mouse

IL-12 -~ anti-mouse IFN-y -
anti-mouse IL-10 ~ anti-human
IL-12 ~ anti-human IFN-y -
anti-human IL-4 -~ anti-human
IL-10 -~ mouse anti-OVA-specific

IgE ~ anti-mouse IgG1 ~ anti-mouse

IgG2a)

25



(5) Detection Antibody

(Biotinylated anti-mouse IL-12 ~
Biotinylated anti-mouse IFN-y ~
Biotinylated anti-mouse IL-10 -
Biotinylated anti-human IL-12 ~
Biotinylated anti-human IFN-y ~
Biotinylated anti-human IL-4 ~

Biotinylated anti-human IL-10 -~
Biotinylated mouse

anti-OVA —specific IgE -
Biotinylated anti-mouse IgG1 -

Biotinylated anti-mouse IgG2a )
(5) Streptavidin-HRP

(6) TMB (Tetramethylbenzidine)
(7) Stop solution: 2N H,SO,

Ovalbumin (OVA) Sigma
Concanavalin A (ConA) Sigma
Lipopolysaccharide (LPS) Sigma

Ficoll-Hypaque HyClone

St. Louis, MO, USA
St. Louis, MO, USA

St. Louis, MO, USA
Logan, Utah, USA
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T R A
AT AP SRS &
T IA) O 1 A Hitachi = & Tokyo, Japan
&AL kA Sigma 2 7 Harz, Germany
2R B & 48 et = & oAt S

g IR LR Thermo 2 7 USA

Pl de iR LR Sunteck = 7 SR

GRSy Y
Ak k gt
Bk
P S

ﬁj' o I /"\’F“ia

Nikon = &
NaKa

EhEP

Bright-Line

Sunrise, Tecan -

£ pEr B g7 %—f ~ 3 _g,«]»ﬁ—J_

Tokyo > Japan
Tokyo > Japan

e R
Buffalo,NY,USA

Grodig, Austria

B ‘éﬂ‘f\t@;}g; gk Bt R

() FEFHEA

1. MRS broth :

2 i

Lactobacilli MRS broth powder 55 g 4r 0.05% L-cystenine > £ *¢
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>3 g ok E T 1000 mL -2 R F (121C 0 15 ~48) # 53 4

OC #H oo

2. MRS agar -
P~ 15 g Agar #v > 1000 mL MRS broth ¢ » £ #-2 = g (121

T 15 AA) R S0C Wi AT

(Z) ‘mwe 32 4 i
1. Caco-2 mPs kit * 12 % %
2~ DMEM (Dulbecco's modified Eagle's medium) #r » Sodium
bicarbonate 2.2 g 74 ** 890 mL =i 7 (121°C > 15 4~ 4&) 3 5+ -k

=)

o

fEUEHEPH B3 745 R FHR T 02022 um iR iR

%
AH (121C » 15 A 48) 1w 507 > B F 4~ 10mL = & - #d
% (kR 5 1100 U/mL Penicillin £ 100 g g/mL Streptomycin) ~ 1%
Sodium pyruvate ~ 1% Non-essential amino acid » # {$ 4t » 100 mL *5

2 % F(FBS)» L & #FH3 4CH* o

2. RAW264.7 fmPz txi¢ * 35 % 7%
2~ DMEM (Dulbecco's modified Eagle's medium) #r » Sodium
bicarbonate 2.2 g % ** 890 mL = 4§ F (121°C » 15 4~ 4&) 3 35+ K
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Y

PR ApH E1 740 S RFHEET 2022 pmipNE kT

o

AH (121°C » 15 A 48) 4w 57 > B F 4~ 10mL = & - i
% (JER 5 1100 U/mL Penicillin ¥2 100 1 g/mL Streptomycin ) ~ 1%
Sodium pyruvate ~ 1% Non-essential amino acid » # {$ 4t » 100 mL *5

4w (FBS) X T3 F 53 4CH * o

3.PBMC i# * 1 % %

B~ RPMI-1640 ~ Sodium bicarbonate 1.5 g i3 ** 890 mL /* i [7
(121C - 15 ~48) L g+ k¥ > B3R AFEpH B3 74> & EF
FiFT 022 pm pREERI A F (121°C 0 15 4 48) (8w F57%
PO ESer I0mL - £- 42 % (JEA 5 100 U/mL Penicillin £2

100 1 g/mL Streptomycin ) » {4t » 100 mL *22 5 5 (FBS) » i

NI FEFACH?T o

(=) ®ifa s 7% 7% (Dulbecco’s Phosphate Buffered Saline » PBS )
0.2 g KCl > 0.2 g KH,PO,4 > 8 g NaCl » 2.16g NaHPO, - 7H,0 » £ 14
£900mL 2 3+ kA fEic T3 1000mL> AFpHIE 73+£02>

R 121°C 15 A4 Y 4TREEH Y -

29



Fo8 PRARA MR

-~ FPRARSEAS
() FEARLE

H#-FUEL ) 9 P~ one loop I AT fir W 2. MRS broth 2 > % 37C
BA I8 @ Girita i BERERF (121C, 15 ~ &) &
MRS £+ b chifi3i ¥ R E355 > BF L FE 5 - 80T i
oot S ARSI e

(=) P REFRKRZ
5Lk B AT pe 2. MRS broth 48 1% 60 & 37CR % 18 /]

TN 2. 44 Ay 22— 2y 21
o SRS XS TT RIS R

v lme %
(- ) Caco-2 ¥z
#- Caco-2 'wie a2 B UR B F B 1 37C Kipsh? L@ wig
f34 > Biwmie e X £33 % (T25 flask) » 4c » sF F 2 & K >
37C ~ 5% CO, 2wz % $a3e % > 5 21 R 2 VMR ZEH 40k

71 9k o

(= ) RAW 264.7 ‘m¥e

# RAW 264.7 ‘wrz {24 zﬁl’g/{ e F P B3I 37 C kg
¢ H AR w IR RN Rete R et @ B R ES 2D £

5 (T25flask) ©4e » i £ w2 % 40 £ B2 37°C ~ 5% CO, 2

e A e At Fleed RfETE  RRFEET %K -
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(Z) A 8% fo R EPRoL g
5 R AL SR F B 2 BRI 2 A
RSO A FREELZEP SmL £k 0 Ba R ER Y F A
p = 7z 3 6mL Ficoll-Hypaque ¢ 15 mL 3o g ¢ » e » & o0 30
RAERAA GRS o RAFR REAES (400 xg, 30 A4 18
C) o Hps il K ko B EBFEREHT RE  #
¥¢ HBSS & - 3T 4 (100xg, 10 # 48 0 18C) » 4% 1 i
Rte o RIS S TR T S A WY e R H Pk (PBMC)
Z2_$ %> RPMI-1640 medium P 7z 109 FBS, 1% = & - 2 2

¢ I ll_u_l']i L&%««&P&ﬁ’T = -Ef/—\—’ﬁ' ”é’ﬁﬁ;ﬁ °

BN E LS T

AF B> 2 %% Fernandez % (2003) o #32 % % > ehiwmie tk
Caco-2 2. = & 3|x & x (T75Flask) - A E s %% - * 1X Bift
% 7% % (Phosphate-buffered saline » PBS) %@ = [ > 4c » 1mL
196 % 3-v fi= (Trypsin/EDTA) & % f& 50 % 1 mL (4x10°cell/ well )
P o B4~ 24 34z ¢ 5 3 37 C 5% CO, THERBE RS 0 @ e

= IQA

:»z

= »
pu
i

{4 L F 243059 > % IXPBS jjries = 2 3 P ATH G 7 4n

4 Z s &Rk O00uL o B3R B 2 5Lk FtRB ImL > 12 8000 xg AL
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10min {5 > * IxPBS i = fgld > * 1 mL 78 3 742 % a3 %
i n o B 100pL 5L F Fi% (9 N x10"CFU/mL) 4e » 243t 4 ¢
37 C5%COy e & a0 (F% 82 % 2/ Pro -3 4% 2 IxPBS
Fikd o AR ime b 2 PR ERHE 0 4o~ 59648 5 He 200 uL
#3 30min Bt P 2 PR FT T BHAES R £ ¥ Ix
PBS it = » N HHEFTLAS 544 BAHS AL i
R FRMETREZ X i PR F R 2 B RART
O Slal FCLERUE A o E SERLE SRR SR R R T

At

I i Y AR
* X% E 44 Fernadez % (2003) * 3 mL #7MRS broth
2% R F R A 2 37C 0 24 ) B 2 1 B FTRERRE B R
FiEA o2 e A S (8000 xg~ 15min) o M- {5 RERE Y ImL
& Fh 1x PBS buffer w3 » #% ImL (¥ N x10"CFU/ml) " g4 ©] 4
> 9mL pH2.0 ~2.5~32 472 iF 2 fpdlempin? (B 77 0.1%
peptone water 4 %] 14 1.0M HCI # & 5 pH2.0 ~ 2.5~32 2 7.2)> ¥

$ AN R BFR AW 3TCHETEE (200 xg) 202 3]

\

Poo 3B % {85 R 7 ﬁ“‘ﬁ » M )% 2 &3 MRS agar 3t 37C TR %
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48 -] B 0 R |OT S AL B (Zavaglia et al., 1998) 5 F - ki (7 =

£ % -

I~ R

A= iEBk Y 2 %% Fernadez % (2003) 0 #-32 % = | pF pH2.0 fi2
B 1mL o * & RS 55 R TS K0 R e A S (8000 x
g~ 15min) > #Fps S DR * ImL & FOwipRE B3R v B (S o
‘v » 9mL 2. MRS broth’ 7 0.3%(W/V) Oxgall bile salts with 0.1 (w/v)
pancreatin > pH 8.0 > #-7 3 FH L fip e » R A 8¢ 37CHRYT
(200 xg) %% 0~3~12 24 [ PF - B R L ER IR > HEZR £
** MRS agar > ** 37C TR A 48 | o PG O R Ak

(Zavaglia et al., 1998) ; & — & Fi8 7= £ 45 5% °

B8 BRI e Rk
-~ FURRETIRE w2 LR R T
(-) »ER%

Byt & R RAW 264.7 'mre k2. £ 253 & o (T75 flask ) > 5]
HESEER 0 4o r 2mL 378w 2R 187 3] ) ¥l sis 4|
T oo FARER P24 344 & BFitde r [ mL e
R (e E RSB S 5x10°cell/mL) > 2 37°C ~5% CO, 312 % 5 ¢
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BAIMRR Bwmeniys s LT pEN o

(=) FEFTIFE awre

B A 24390 37C5%CO, F TR A I RZ B
o0 i€ kR PRI XS o e Rl 0 £ B well 4 r 500
uL 1x PBS buffer ik » i e £ ip o 2 G AU E 2 w0 £
Fied T o der 1 mL BB LR (7 FBS 7 3
penicillin-streptomycin) » £ 4c > 5 ul 2 5 F48 (10"CFU /mL) **
BAKZIVFN  TiEE RS R EBES > E337C 5%CO,
PR A 24 P PESEE R s 80 C ok 0 R R R AR AT

/# ( Enzyme-Linked Immunosorbent Assay, ELISA ) # #| °

=~ FUREFTIEA MY FH 3k w2 (peripheral blood mononuclear
cell » PBMC) 2. ¢ % B T
(-) A PBMC

@l 22 PBMC 3T AFERS » Bx 96 3447 > &3l 4
» 200 2L 2 PBMC (Ix10°cell / mL) 5 » £ 4c » 40uL 2 5“f& 48
(10° ~ 10°~ 10’CFU/mL) **32 % 4% 2 34 b > T dmdr 0 = 3R
£305 830 37C 5%CO, # 35% 24 [ pris B+ Finer 80

C 748> Fptt2 24 % 4~ +47% ( Enzyme-Linked Immunosorbent
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Assay, ELISA) # B °

=~ fEE LB RSt A 17 (Enzyme-linked immunosorbent assay,
ELISA) i#] % tm " jfr4

#* £ 2 BD OptEIA™ set Human IFN-y ~ Human IL-4 ~ Human
IL-10 ~ Human IL-12 ~ Mouse IFN-y ~ Mouse IL-12 -~ Mouse IL-4 -
A 45> % ik R % 2 BD OptEIATM set ciif 2 3 28| 2_o
1. 4v > Capture Antibody

12 Coating buffer ### Capture antibody I *7TF k& » 2 15 4
*> 100 pL / well *+ 96 b4z ¢ » L % 4ri5 44 plate #F 4 72 0

o & W -
4C THEHEmR®’-

2. Blocking

k1] “,% % %815 > 2 Wash buffer 7 5 = (>250 pL/= ) 2 “,4rf A
"t % i Capture antibody > #-32 & & d=dp g2 v » 200 pL / well 2
blocking buffer > 8T F B 1 /| FF > WRESEELZ F 2o 2L E -

Ml .

T 3F

3o e r R R

)| ",/TT blocking buffer ¢ » 12 wash buffer 7% 5 =& (>250 pL /
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=) T Fpgc o 4 r 100 uL/well =8 50 TR THEHE 2 ] F

@ PR F R N R T o

4. 4v » Detection Antibody
ffu]“f R AE1e > o owash buffer % 5 & (>250 pl/= ) * 3pdz 0 4
» 100 uL/ well &7 Detection antibody (/4 1x diluent buffer ###) - %

BRI P

5.4 B4 ARBEX

)| ",4rt i K816 v wash buffer % 5 = (>250 pL /= ) ¥ #=4p 52
£ 4e > 100 uL/ well 2-HRP (4 Ixdiluent buffer fF-##) » @ %# ¥
R 30 A~ ame R &8 12 v Wash buffer #% 7 = (>250 uL /= ) -
§ = % & i¢ Wash buffer > well p4#% 1 4415 £ 5% 3423 4¢ -

4v »~ 100 uL / well TMB Substrate solution » & & # ¥ ** % /8 30 4 45 -

6. ¥k F g

Bots4e » 2N Fifiein i SOpL/well » B2k & & F i o
7. R EE R

2 ELISA reader # P~& £ 450 nm 2_v% & 5 & BRIk &5 F
3ERVHERZERY R EREY wme i o RE o

36



Sr§ B
-~ B E AL IEE

4 % 7 40 BALB/c & k228 46 & > #F 9 2022 ¢ o B
PMBZARREFTHRBSF P ¢ o B EFR 2§ as s
(Individual ventilated cages, IVC) » &4 5 2 B R ‘23 & 20 + 2 C >
EER B S5+ 5% i p BT FERFIRREH 0 081 00AM. ~
20: 00 PM. % kR (Light period) - 20:00P.M.~08:00AM. 3
2 u5 ¥ (Dark period) - &I EH I pd L-R2 e > a5
Altromin 1326 - 8% % 4 (Altromin Spezialfutter GmbH & Co. KG)
PP RIEEF N L@ s B F 5 Aspen Chip (Northeastern

Products Corp, USA) ptp Bl 4 fo Lk iz A& o

AR B AR R xR
: Pickl
HK301 Pediococcus pentosaceus ickled
cabbage
: Pickl
HK109 Lactobacillus plantarum ickled
cabbage
HKO006 Lactobacillus plantarum Pi6  Infant feces
Commercial : .
Lactobacillus paracasei
product
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Lactobacillus fermentum
Lactobacillus acidophilus

B LHR £ BEKTR S4BT 10°CFU/ml -

Z o~ BEE %

BA ST e BALB/c SRS 2 xR G TS
Wha T e A% 570 2 (control) ~ % w43 FELF (HK301 »
HK109 = HK006 ) ™ 2 # & 7 & (Commercial product) o & B3t =
WP B AR S > F4E 5 10'CFU/day > » * i¥f=F o hivde L %
ot = 1% 11 P 54 0.5 mg OVA with 2 mg Al (OH);in PBS » = &
)R ERARE S 0.ImL/ 10g of mouse > % 3RAT= =t 0 T F#E

Soa b o s (R B o RETEREARS 49 X B8

Pre )R HFEEL R R B AN e 0 BT LA AT
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Weeks of age 7 10 12 13

DAY 0 28 42 49
| | | L.
Intraperitoneal Sacrifice
Test sample R
administration sensitization Intraperitoneal
with OVA peree
sensitization
with OVA

Bl 3. &4 F mindR o
Fig. 3 Experimental procedure of animals.
VRO - o SR L E - S . |
(=) &

,”\E“"\'%%%J'L - \‘B"I’*_ﬂ- /P’f ’ i‘z‘l-ﬂ- &3'%.’" ’JEE;‘ ’ lj’_ﬂ- /;3 s ’*ﬁ-"’ ’
Hrow 1500 xg ~4C ~20 A4 BH PRt 220 Co Mikep

AR LE=N Wk ¥ I

(=) = 75" OVA-specific IgE ~ IgG ~ 1gG2a 2 @] T
#* % 2 BD OptEIA™ set OVA-specific IgE + mouse IgG1 -

mouse [gG2a -
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1. 4 » Capture Antibody
*+ 96 well plate “v » )k & 5 1 g/mL OVA with dilution buffer 200 y

L/iwell» 2 87— & E4CH®R -

2. Blocking

r4 Wash buffer ==t » 4 A5F &2 OVA> £ 4 » 200 u

L/well z_ Blocking solution> % 8 {¥% 2 | pF, -0 2L R M 24

3o R R
2 Wash buffer i3 = = 4e » 240§ 2 B F 1S 100 g

Liwell» 2 87— /] pF o

4. #v » Detection Antibody
12 Wash buffer F%7 = > 4 » 100 g Liwell i@ 82 % 2 3]

R FETFRL e

5.4 B RGBT
2 Wash buffer i1 = > 4c » 100 yL/well HRP » ¥ J& 20 4
4 > 2 washbuffer 527 = » 4e » X F 100 y L/well TMB » %% i

B R
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6. ¥ F

Bots4e ~ 50 yL/well 2N H,SO, 1 i ok & & F g o

7. 12 ELISAreader 32450 nm 2 vk {E » & BRrHZHE S T3 &
B M E G BBk Bl B ehe 5 5 positive control o 1

ELISA unit % 77 = J P EREMRMIE -

ELISA unit = ( Asample - Ablank) / ( Apositive - Ablank )

(2) ® & YA w2

Fra R BALB/e ] B @ T BN R YR A ¢ R
Fad B0 L% e 4o » 3mLRPMI-1640 32 % A2 32 % 5 ¢
£ EFEF R R E 200 B 4 R-E SRR A e e e TR
I 15mL #roF P o F 4o r - & 2mLRPMI-1640 33 % 00 ik
23 Ar P flapmie s 2304 (LRI RHER) #FE 35
Bt mie R B8 .B_f\« U BB R B e - B g P o
f 4C T2 300x g B 10 Ao R RS B a0 4
» 5mL0.1x HBSS - 10-15 #){s5% T4 » SmL2 x HBSS (i &£ 325
@R 5 1xHBSS)» 121300 x g &t 10 »4h1sd %+ i £ 4

» 1 mLRPMI-1640 35 % & 1 fm% 5 - Poif § 2 100 4L mo
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R %% 0 4 » 100 4 L Trypan Blue % & » 12 fw¥e 32 Hoif B csL ™ 35
fic> L% RPMI-1640 # et 2 x 107 cell / mL RPMI-1640 >

IPREREI SCLED *o AR LS G S L

e R 4 4 I 0 R

oz i (cells/ml) =

4 x 2 x 10* x 8 & #&
(z) #mie 2 1 &

W e A L e Tl s b ConA (B A RAR S
g/mL) ~ i 4 LPS (4% ER 10 ygmL) - 7t OVA - ( BEER
25pugml ) wfEE %N me kRS 2 x 107 cell / mL
RPMI-1640 » 3% % 48 -] pF{s B~ 5% » BlH IFN-y ~ IL-12 fr IL-4

_7\4‘7\/:& o

-
1

v BEZE LA A 177 (Enzyme-linked immunosorbent assay,
ELISA) i % wm % jfcd

#* % 2 BD OptEIA™ set Mouse IFN-y ~ Mouse IL-12  ~ Mouse
IL-4 o & 477 ;% & B % 2 BD OptEIATM set =& & 4 s Bl E_e
1. 4 » Capture Antibody
12 Coating buffer ### Capture antibody I #7% ek & » 2 {5 4

~ 100 uL/ well *2 96 3td45 ¥ » L % 4 s M4 plate #F 4 5 > *
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4C THERR -

2. Blocking

] ",‘T? i K8 ts > 2 Wash buffer 7% 5 = (>250 pL/= ) 2 "ff A
't ¥ ¢ Capture antibody > #-3% % 4 d=da 3218 40 » 200 pL / well 2
blocking buffer » B * & & 1 ] FF > MR- HRE 2 4 22 LE —

L o
v

4 %

'UH-

3. A R 2R R
5] “,f blocking buffer & » 1 wash buffer F% 5 =t (>250 pL /
=) T 4agz o 4er 100 uL/well B# Z 5 TR TEE 2 ]

R R R IR R T o

4. #v > Detection Antibody
EJ T/; %ﬁ t¢ » 1 wash buffer ’F 5 =X (>250 HL/ ) bl #FI J_?UZ » S
» 100 pL/ well &1 Detection antibody (14 1x diluent buffer #f#) > %

BETEEL R

5. 4ex & & E|eE %‘F

15 “,% i %8 {6 r2 wash buffer % 5 = (>250 uL /=% ) * 4= dp 5z
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£ 4v > 100 pL/ well #-HRP (14 1xdiluent buffer f#f#) -k 5 »°
ESEREIVRAE REY Bt &8 #5 v Wash buffer #% 7 = (>250 uL /= )
== & ¢ Wash buffer »* well p # % 1 ~ 4515 & 3 “,/TT T4 dpEg o

4v »~ 100 puL / well TMB Substrate solution » i & 3% % >t % /8 30 4 435 -

6. ¥t F R

Boid4e » 2N Frpiza i S0uL/well» ik &4 F g o

7. Bl K E
2 ELISAreader 2 B~ £ 450 nm 2. v% & (B> & BRZ ik &%

3ERVHEESERY QA RS w R A RE o

¥7 & Bt sdn

N SR BGp® * 1 SAS E Z#c8 (The SAS system for windows
V8, SAS institute Inc., Cary, NC, USA, 2000) i& {7 33t 4 47 F S iE
I e + EEE L (mean = SD) 1 o fI* H F]F £ B s 7
(one-way analysis of variance ; one-way ANOVA) & {7 & #5% B2 p 2. £
BMadr o @B AT S ¥ E %% (Duncan’s New Multiple Range
Test) A 45 2 s e T 3aE g B2 > § %22 % P<0.05 fF > 4
TE RFLE
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>
»

10
e
a4
N
P
b
i\
¥

-~ BRI

AMS s L mie a4 L mE s R A RS T R EaL g
RHA2— 0 P ARAHE L e L B
(Harsharn and Jaya, 2008 ) - Gopal % % F (2001) % R f e iR
Lot 2 PR ET G oI R v op R ER S RS
oo AP BT AR B R 2 2 L gt
2. R R R TRk é)gkﬁfq*i.ﬁm’i’é’ﬁx”ﬁ AR R e
Int-407 fc %% + & % Caco-2 (Tsai et al, 2004; Hirano et al.,
2003 ) o Caco-2 w™ fReniBBE A 34 P 2% ¥ £ LA o b eh
At B 2 RS e angF > 3 B g M aie R L o b iR R R e
it # (Pintoetal., 1982, 1983 ; Haurietal., 1985) -

1335 Mishra fr Prasad (2005) F %% ® & iE L. casei 4 47 H s
% i dmoe 2 prdlm RF e 40 B L casei Cl i i dmve

e B4R RPrFa 4 TR > Svar 4 L 0 L. casel 63 &
19 » #r¥+ Salmonella ~ Bacillus cereus ¥ Shigella dysenteriae 7 #&

i el 4 o
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iz J5 Pedersen fr Tannock (1989) #rif# B fmz 5t 15 1 f
Mt > RTFEiEd «c AFHREIBARAKREFSS T L o
Caco-2 "% 'ti+ids% » %% &1 2 HKI109 (206 + 2.57 CFU/mL) %
HKO006 (135 + 1.49 CFU/mL) ¥ *¢ic # $23 » 2 ¢ HK301 (37 + 6.06
CFU/mL) £ % &7 & (39+4.12 CFU/mL) ¥ %tic 4 &% (Bl 4) o #7
12> 4 HK109 22 HKO006 = $k F k% i fmre kL 5 o i 2 s it
PR FIARHY E e RS R T g e d 2 v op R FR

B ik~ % ip P2 (Gopal et al., 2001) ©

e S EE

Gilliland % (1989) #& !\ dd "2 @ g 2 S p fAae B 5 % i ¥

X

4 33 ehe i 1% o Favaro-Trindade {r Grosso (2002) 7 4p 41 + 384
FARAAER SR o Flt o AR MO R AR R
$o @ FFEHT & pH 2.0 pH 2.5~ pH 3.2 2 pH 7.2 %4 0.1%
peptone water shZE 5 T 3 hr {$o B TR fﬂ’mrﬁfﬁ’r;;é%% o 11 MRS-bile
broth (0.3% oxgall) 4 0.1 (W/v) pancreatin 4 7 5 % pF) ¥+ ik e <
1% Ftkz mpc A u] 5 HK301 (3.88 Log CFU/mML) ~ HK109 (1.11

+0.33 Log CFU/mL) % HKO006 (3.78 + 0.15 Log CFU/mL) (% 1) #ffit

HAU G A8%  13%E 45%
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& pH 2.0 Bk B3 % AJR 3hr 2 L& F) bR~ %] 4 » MRS broth
% MRS-bile broth ¥ 3 % 3 hr» HK301 & 7 AR ESE-E I S o 'S 23
FpETm2 AR X 35 BiEE s B RS IR F & MRS-bile
broth # ehjF#icit & MRS broth # e 5 3.8~4.7 B $H¥kciE - @
BAI 12 & 24 hr (5 & F A B8 ot 0 & MRS-bile broth ? 7% %
$Z PR E 2 £ P A4TH > F#ict & MRS broth ¢ 5 0.5~5.8
B¥#ciE > @ HK301 % MRS-bile broth * F#icE 4p >t pH2 > 3hr
59 46 BHEEE A FARE 57 L1~1.6 BHEE (£ 2) A
HK301 ~ HK109 2 HKO006 = P2 8 5 2 %] 5 94 % ~ 32 % ~ 61 % o
SHRPEEAE LS A A afe B2 #oc B9 1 HK301 & HK006 2
ek Bk o

Wang % (1999) 45 5 4 F 7 b pH EHmE T 5 5
oo K'EFpH T A FR A bem L0 23 pH1 hIRBET
+

4 &% 7% ° Favaro-Trindade = Grosso (2002) # % 454

El’(-

Ft‘:

A @At pH 1.0 Bike 2 B/ pF2 mfpiidsk  SAEFFFHE A L
acidophilus % B.lactis & pH2.0 & ? 2 B P2 amfpdsmd Fik
7 @4% 10°cfu/mL 12} o Tripathi % FH (2002) 4p N5 5 E
fopH 45 SR T § B FIHE o RFTL 2 BT % 2 0

%7 AR AR
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o8 ek

-~ PR A R w’ RAW264.7 & &Pz ek 2. B2 58

BPEAFEHRMATFLREREATLZ 29 B REZ R AL
RAW264.7 £ 32 & 24 /| pF 1 > 72 ELISA #& B 2 Thl i & 2. IL-12~TFN-y
2 Th2 2 /52 IL-4wmPejck A& ©

Bl 5 % #p IFN-y > Bl ® ¥ % 3L HK109 2. 2 # IFN-y & * & i
(101 £ 22 pg/mL) » B> ffled v d R fpdlez 3 § 2 &0 95
Fr#llea81 & o @ IFN-y 2 I E H# 4v » 5% Thl L HF B L
Ak B# 4 (Sinigaglia et al., 1999 ; +k » 2006 ; Shalini et al.,
2010)c B 6 5 % 1ot > 11 HK109 1 E viiim?e & 24 «[L-12 2 £ (429
+ 60 pg/mL) % 2420430 2 5 1% % 3> HK301 ~ HK006 ~ 4741 2 %
FAB S P EFLE

d v bR iod HKI09 7 Fflcts » Thl i /2 ehim s

2

F4F 2 4A R o A IFN-y 53 & ed i Bt 2 b g o
gix5d T #” wfefe NK w2 #7132 9 [FN-y» ¥ 3 3 E v o e
P o dg Plps s B2 ¥ © B A4 (Oxygen intermediate ) fr¥

g s HE RIA R ( Lysosome ) P 3R# (7 ik it 4~

(Zlotnil et al., 2000 ; Abul etal.,, 2004 ) o IFN-y *tJ54 #73ldzend B
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FRPFERYF 4 > 2 7 242074 308412 F 8] T b
< ¥V ig 24 IL-6 ~IL-12 4o IFN-y 2 Mm% ( Blanco et al,
2005 ; Openshaw, 2005 )° ’&-‘Ifﬁi A por zmie 5 B PE € Tl NK
¥ o s IFN-y S Evgim®e 2 4§06 7% Rdsfip 4 ( Zhou et al,
2007) » @ IL-6~ IL-12 4o IFN-y ¥ #4ca #3514 - FH ¥ e
NK ‘m¥®z ~ r‘F‘l’ Pl o IR E T e AR A (72 3% ( Panuska
etal., 1995 ; Abuletal,2004) » @ IFN-y % L& 3 4r > £ % Thl i
R Ak w4 (Sinigaglia et al., 1999 5 4%, 2006 ) °

d Bl 7 #1o 0 AR B T e RAW264.7 fm vz (8 0 gt ik Pz RS
Fez IL-4 chg Brdrdlefes 3 &> BEFALE o d B 7 oo
MPRFEEREme LR RT3 §{lpme i 2 BkAE G IL-4

IL-4 % IgE 4t & 4 frd=4> CD4+ ff et T fwmre 5 5 25
TH2 wizeni & %+ > 22 & Kihi CDAH T H® wmie?
Th2 S Hfei it i miz 2 ef o L ok v 7 R T 2
$r4| Thl fmve ek A2 > foIgE A2 M B> > 2 T e o 2 o
At B oA o IL-4 iAW~ Ik e A5 (Hematopoiesis )
# X F & ( Inflammation ) fe?j =% a2 T w2 5 > 7 F 224
xRz £ &chd d (Pauletal,1991) 233 G - JL-4 A &4 F €

514 3g 47 (allergy) ~ *fi% w2 p 48 4 ;¢ (autocrine) # & % H g 4
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BB EAET Moo Apien s IL4 4 G2 F Y R F ks
doisdim e b F 4 B (Extracellular parasite) ~ #r#4] p $ L 5 F B

(Autoimmune) frfcFiaiR; mfe (4 0 2006) °

‘;\\}

IS DR = = Ry ﬁ’x 7kt i HK109 1% RAW264.7
s &4 e Thl ehiw? 2 L wE R % > H = HKO006 > & {8 &_

HK301 -

=~ PR E T PBMC 2 45 R

7 FEP I F Tk PBMC $4 w3 IL-12 4o
IFN-y %% 7 e cfpck o 2B 8 7 2= $hEthAs w2 F#ic 10° CFU/
mL (MOI = 0.1) ~ 10°CFU/ mL (MOI = 1) %2 10’ CFU/ mL (MOI = 10)
i fL F Tl PBMC & IL-12 2 & € > HKO006 (1330 +156 pg/mL)
w A 85 (1627 £70 pg/mL) B & & F#c 10° CFU/ mL A & #
iz > m HK301 (1533 +73 pg/mL) ¥ HK109 (1339 +60 pg/mL) & f

# 10° CFU/ mL 1 IL-12% 4FchA £ 0 A 5 4 4] 2 il6i &2 14

]fr o
B9 #7712 %2 10° CFU/ mL#| PBMC{4 > IFN-y A a8 3% i
H i E:];ai;-ﬁ—y » X 1B g; = HKO06 2. 4~ a8 BB o u;;bﬁﬁ"ﬁéj“ﬁél'ﬁ;;

10° CFU/ mL #];%PBMCts » % &7 5 (2711 25 pg/mL) hA £ &
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it 2= 5 HKO06 (2467 #254pg/mL) - 2 4 g% £ 8 - R EAH
# 10° CFU/ mLPE » HKO006 (2546 +182 pg/mL) £+ &7 & (2355 +
383 pg/mL) » ¥) 5 a2 8B &3F o

Niers% & % (2005) &% 13 i'fe 22 PBMC £ 1% 24 /|
FF o IR 13 RACE A # 4 PBMC 4 IFN-y > # % & B,
bifidum (12,514 + 1,690 pg/ mL) ~ B. infantis (13,820+1,002 pg/ mL)
L. plantarum (12,737 + 1,099 pg/ mL) ~ L. salivarius (12,821 +1,383
pg/mL) # 4 Thlik /= & & - Theo ¥ % (2011) » * 3 & 7 L.
rhamnosus ¥ L. casei.{|xPBMCf{s > r2L. rhamnosus it %_i& PBMC
A s S cPIFN-y » 13E P B AT K 2 7 ok o

7 AECERIL-42 IL-104 484 907 o Bl 10 ¥ & ik
fl;% PBMC #7& 4 2. IL-4 chA& & > H ¢ 2HKO006 10’ CFU/ mL (1.5
+0.3 pg/mL) % % &% &2 = B FHE (0.61 + 0.11 pg/mL ~ 0.78 +
0.14 pg/mL ~ 1.23 + 1.74 pg/mL) 2. A & B % o & BI117° > g5t
F F 1l PBMC {5 IL-10 2 2 & » B # IL-10 3 & 7 F#10°
CFU/ mL (MOI=1) % 10’ CFU/ mL (MOI=10) 2 & ¥ # & > % ik
10° CFU/ mL (MOI=0.1) P& » HK3012 HK10942 i< » 22 H s % & 4 &f

-

FLR o
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3 #73  L. plantarum NCIMB8826 ~ L. lactis MG1363 ~ L. casei
ATCC393 % L. rhamnosus GG ¥ % staphylococcal enterotoxin A
(SEA) fl PBMC #3354 3 | P 3 JRisw $hiVfL i % MPBMC
2 sIL-4 (9 46% ~ 57%) % IL-5 (£42% ~ T1%)E $ #r4|Th2i4 /=
F e # (Pochard et al., 2002) o

AR F Tl PBMC i A 4 e Thl chim e ek 2 i

HK301 2z 4 & & #. 4% > # =& §_HKO006 > # {¢ 5 HK109 °

- ARSI RFE RATHF RS LE BALB/c 2 E R 2 P E

ARy AF %4 T k8 BALB/c 2 BUGE 2 i Y
o RMEEP A XTI 2o A B 530 & (control) ~ & WAk G SR
7 (HK301 ~ HK109 = HKO006 ) 12 2 # & 7 & (Commercial
product) o ¥ & - F#EEF &G 0 F AT L 10’CFU / day > * =
JFAEE o R B {ot Z i YT 4 0.5 mg OVA with 2 mg Al

(OH);in PBS > & & ] &2 £ # R&E 5 0.lmL/ 10g of mouse > %

ED

W

RACS F TR S b o Lk (BB A o &S

B FHR - 49 % SR L o) BB H LR R 1 A e e
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Bl 12 5 89 AU H B L% BALBc 2 RME S 2
WMo AT A 1038 12 EEIERACHE > 1] 862 13 P
4 RAC B E F G PR TR ol )V e KA B E F R A

PR B U PRSP L o L e E R 2

g %&%%’“ﬁ”ﬁﬁ‘f{‘#?ﬂ‘]iiﬁi BALB/c i’a&":%;:}%ﬁ&”ﬁ- FE T2
L

B 13 7 00 f D4k S S A E B L A% 2 BALB/e 2 BUR P
k2 &8 > Control 2 H s W OVARAAchE ey 3 P ELE >
OVA IATis 3 M€ F13f i 3 24 W0k ¥ S%0H = B 4c 2 kim o
A QUL A 1S L R s OVA S 7 18 PRS0 MR 2 (e TR o

o diE %5 0 HK301 (0.162 £ 0.02 g) 2 HKO006 (0.168 £ 0.01 g)

z_* ks b i HK109 e i e pi o

.:_ ~ 'ég‘g a ;f ﬁ); ﬁi‘]’«"{iﬂ r/} VL.. BALB/C AE}' us\_u_ (F cl ;}d’_ﬂ r,} #m}%' {r"”b’?ﬁ
(IgE ~ 1gG1 ~ IgG2a) 7 & 2 %

ak &%“73&*@#\5&3;’&&*@{@2% AfFFo o Bantk s (8 iFd

N
»

10~ 12 T P RRAT > T3 FBHRFE 4T ~ F - T RE

a
=k
)

T RATHS B F R GRPEPFER oL 7 anti-OVA-IgE & 7 - @ 1gGl »

[gG2a R ™ AEts 2 o Fieirl o B 14 5 4 S 5B FILH OVA
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with AI(OH); 2. & ATH 3 T » BALB/c 284 % fik# 7 3% ~ 10 1
128 ~ 13845 i ¢ anti-OVA-IgE 3 B2 - d FA7 > 3 %W 4
wERATT > LN IgE HaP LR o R LB
Anti-OVA-IgE shdicie & 2 > & 3 ¥ & 13 F e i%‘??']?g'.ﬁ‘%% » Ak 9
FU e F ek Bk ¢ Anti-OVA-IgE 88 > r0 i és 12 27 13 0t i
4 & HK301 (0.39 + 0.06 unit) ~ HKO006 (0.56 +0.11 unit) ~ HK109
(038 + 0.04unit) 2 % &7 % (0.41 + 0.04 unit) 2 5*f 5> IgE = *

FHLEE 37%16% ~41%% 32% > HK109 & -] &L p 2 IgE "% i

-~

=
-

tp R > VR FRECEFREMELE BALB/c 2 R RATE o
Anti-OVA-IgE <48 - 5 # % :}% I OVAREBE M Teeell X BE
75 Flig 72 &l (OVA-TCR-Tg mice) 54k & L. casei strain Shirota it #r
FI - n % &b IgE 0 4 '8 M ¢ OVA-specific IgE 07 & » i 5]
Fpf7 & $» a2 »c% (Shidaetal, 2002)c» 3 & ##&  BALB/c B
#F Ovomucoid (OVM) #% #4587 » 4 & Lactococcus lactis G50 it *#
M ? IgE ek R (Kimoto et al., 2004) - Liu ¥ (2006) #
BALB/c & 5 OVA RacH;\ » &8 1 kefir 22 &40 > 27
iv "% X OVA-specific IgE 7 & » #rdiEac s e 2 o

By i Fworl 1gGL (R 15) ¢ - frdlesiass 47 5

R PRLE Ak EARZIRAL LT RETLE
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=1
g
8

¥ % 0.96~0.99 2 FF - B 16 & wklw 57 IgGaz 7 & > 43

H { )’Z %

‘v

¢

| ke g3

\rn
=i

LR m4

-t
4
&
o>
3l
T}f."x
=
et
1%
e
=
A
{ﬂ
L
3
=
ol

e
e
o
o

=
N
e

TR kAT B RO EEAL 22 [gGl & 1gG2a &

EiSie

% 4 B o Jinho % (2010) ™ BALB/c /] B¢ % > 4 & L.s casei
rhamnosus Ler35 & r2 OVA 3Ra7 > & § &% 24 X S 4k4H ] & » ¥ >4
% 7§ # B OVA-specific IgE ~ IgGl fr IgG2a > % % % M4k § 5 ik 7
L. casei rhamnosus Lcr35 2z e %) g2 8 & fkag et f& » [gGl v 1gG2a
PREEALL -

4 BACK foeh A b miBAcen A IgE #b g B RE o B T s
it e Th2 Pz > "5 IgE FAand 4 ¥ B EEaF By 4
(1 > 2006) » Hougee % % % (2010) ¥ % BALB/c | & » iL#f OVA
RAarT A8 B. breve M-16V > Bl H i by ¢ IL- 4~ IL-10 ~
OVA-specific IgE ~ IgGl {= IgG2a > 4 & B.breve M-16V £ 215 4&
8 UL e ) BT o Bl @ @ IL- 4~ IL-10 ~ OVA-specific IgE

B BT M B AR SRR AR

B kG E B AR BALB/C & & SR A v R
(IL-12 ~ IFN-y ~ IL-4) 2 848

LPS~ConA ~OVA % %7 & (Mitogens) ¥4tk ¥ vz 2. {1k F
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o1& {%g\z' frim?e 4w } npEF-9  (glycoproteins) T#* > @ {1
‘wie g 22 4 B3 72 (Meydani and Ha, 2000) - & 2% ® L F 6 F-
¢ (OVA) # 1% > (2470721 5f BALB/c 28> #-| 044 7 F §]
thengt B B 1S 0 B~ 3 s e 4] % LPS~Con A~ OVA fljjcim® 14 -

#3024 e rd (IL-12 - IFN-y ~ [L-4) 2§48 -

1. % IFN-y A& i 2 B 5%

[FN-y B & 75 i Evifim®e » kdadire pop R FIE 4 fop 4 B %
mP o T IE_@ B lme A PR R ORLE X RS e o4 [FN-y
(Meydani and Ha , 2000) - %] 17 Z & a5 R F#F Bl H7 B £
N2 BB BALB/C @ &M A i mre $ IFN-y 2 254
H v 2 ConA ] B 55 ime 15 “rip 8 en IFN-y A € fedl @ g
f®g > m* 12 HK301 (6899 + 631 pg/mL) % HKI109 (8029 + 1126
pg/mL) &% » @ HKI109 12 ConA {1j#fé # spontaneous Hc e 5 ! ¥
14 % 33 dpd PEFELRT LR ,i,%”gd BB e
it AN bR M X R4 o F f&ﬁ—]# L2k P /;g-,r,,}*w m e gy
4 0 A2 IFN-y» @& G % SUAR P e e PR e =6 o 3 ¥ iy 43 38
g Thl 2 Th2 thdH F &> BR LA F KiKe Thl o “Tri 5L & FHT

MEeEAAIR R > s iE e F R BT 2 2 AT (0 2004 5 ko
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2006) -

2. ¥ IL-12 &2 B2 58
IL-12 2 8 7 s p 2342 e 2 3 8 T dwoe o & 7 il ot
AT # T wre & it 25 Thl v & 4 IFN-y (Kato et al., 1999)- ] 18
FERIIERAFIFR A S L FE LAY BALB/c # 8N
Pe s simie % IL-12 2 258 - Bl @ 2 ConA 5 gk > 7 8@ -] BU%-
R Am e &l b enfwe gek IL-12 o 12 ConA {1 w e 7 & 4 b
IL-12 2 € » )tk HK301 ~ HK006 £ HK109 37 & & & % 374 vt
oy B¥E AL o MikiE kg 0 HK109 (8329 + 1343 pg/mL) ¢ HK301
(9842 + 1213 pg/mL) 2z ‘e %] 4 s IL-12 #F > & %] 5 % spontaneous

52 B & 458 o F &ML F L pentosus L] &S g

11L-12 B8 ¥ + < (Yuji et al., 2008) -

3. % IL-4 A 2 3508

IL-4 ¢ Th2 %mee i 3 B w4 £ 3 » @i B w4 4
IgE » ™ & flgce <tz 2 £ (Fefeiz 2 2006) © Bl 20 & A& 3 5L F
H2R%2 355288 LA BALB/c 2 BUS-5m e & i w72 4
IL-4 2 28 o 5w Blew] > & W17 /,9]‘ Se g Ao~ /,9]‘ 4r ConA ~ LPS

22 OVA = #6115 R » B2 IL-4 ¢4 i f o 12 ConA 1l jcehp bk » IL-4
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s B F 0 Ftk HK301 ~ HK109 ~ HK006 £ ir4]%e ~ 3 & 2 %

EFBEFLR % LPS Higcts > IL-4 A8 i< # ¢ 12 HK301 (24
+ 11 pg/mL) ~ HK109 (41 + 20 pg/mL) % # & 7 & (45 = 31 pg/mL)
ZAERMY B dlealfgE 48 2004 & Fujiwara & 4 2 L,
paracasei strain KW3110 4& 8 #g°F J-v Rag/] & > F R o ; 7 +d
IgE ~ Specific IgE % ¥ T ' > @ S-‘me & L4~ IL-12 %2 -
- FL R AT A K BATHC:Y (AD-like symptoms) o B@EE ¢ 0 &k L.
paracasei strain KW3110 ¥ 12 ¥4 Total IgE 7 & » M-tw%e & & 1L-4
» BF ¥ ' M (Wakabayashi et al., 2008) -

Peng % % % (2007) ™ BALB/c & OVA X it > 4 &
Streptococcus thermophilus MC -~ L. acidophilus B ~ L. bulgaricus LB -
L. bulgaricus 448 ~ B. longum B6 3 %" = & {5 k4t » P~ H 20K v 1Y
ki e et 2 4e 30ug/ mLOVA 5% 48 /| PF > 5 % A7 &k & 5t
e B Pe F- AR A 4o TFN-y ehA i > Frd] IL-4 ehA 2 o 10 L
bulgaricus LB »c % & i - Torii % ¥+ (2007) 2 OVA 34y BALB/c
& > 4 & L. acidophilus strain L-92 w % {5 g4 » P~ H B4 e 7o
100 pg/ mL OVA 32 % = % » % % &% IFN-y & £ 3 4 > IL-4 4r IL-10
A EN o L MR e ¥ IgE 22 OVA-specific IgE ez &

£ % # & Thl ¥ Th2 F &< * -Nonaka * ?%‘(2008) &% OVA

58



a7 BALB/c &4k & L. pentosus strain S-PT84 w i¥ » P~"-5% ‘m #& 7
4t 100 pg/mL OVA & {735 % - ¥ 8] IFN=y ~ IL-12 ~ IL-10 o IL-4 %
Ak G S-PT84 ¢ *% i1 | BV im%e & & IL-4 5 3 4c IL-10 94 2 »

fe 4420 IFN-y fo IL-12 ehg 4 2§ B8 o 4 47§ W7 &k ¢

LN
St

154

Y

Lactobacillus Ftk v a8 5 78 % T jcinE &M% %e & & TFN-y »
Ra o IL-4 o IL-5 » 3 & 85 (Gill, 1998; Kato et al.,, 1999;
Tejada-Simon et al., 1999; Gill et al., 2000) -

fine RAW264.7 385 ¢ » 115 F 7 ke in e 120 12 F$k HK109
A4 # % Thl ¢wre g% (IFN-y 2 IL-12) > H =x 5 HKO006 £
HK301 - @ PBMC #&% *® > p| 44 HK301 ¥ HKO006 %~ i % Thl
ik o WY 0 U A& G ] B T B AR e e
flghss £ 8 2 Frtkplme gt o WA 2 0 Fik HK109
oA sl S e Thl 2 w2 ek > 2=t 5 HK301 » £ % &_HKO006 >

2 e RAW264.7 3Bk 2 S5 i @ & o
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N
e
ki
-%4;

P F HE AT Caco-2 e iR IT L UL FR RS 0 M-
HK301 ~ HK006 £2 HK009 = tk 5 it i 17 Caco-2 ‘m¥e $hek '3k
B0 % Bt HKI109 Fpaesfifa 4 Bdd > @ HK301 s fifac 4 & £ o
RS E AR e T AR A R R 0 BB R E & pH 2.0
TR BT 3 R E 4 R 2 R SRR A 1 0 B R REor gt

F& PR HK301 2 24 chaf fif (48 %) fraf*& @ (94 %) #Fitod 7

FEEV I M REFF R Ef:]’]‘ﬁ’ LR &”%l,%?mffﬁ’xi e
z_q # 0 £ HK301 s % & iF o

R ehiRE S G A Wik ¥ RAW264.7 2 PBMC & f.'m% #i8sk
hit ¥ RAW264.7 fmoe $higB ? » HK109 %3k fm¥e a4 e d 5 Thl
e IL-12 22 IFN-y » A ] 404281 22 430 2 - i@ * PBMC ‘m
% ciiEsh ¢ FR T ts A s Thl ¢ 1L-12 2 IFN-y 2 % ik i 5
HK301 22 HK109 g 5 £ 42 h 16 £ 14 2 o & d mreixskis » M
S HRIVELE L M ATE a4 > B¢ 0 HK109 A 4 R -

Bfs 4 k5 ¢ OVA Racics ™ BALB/c 22 B4k & 5 ik A 582
ol o R EFHER T 2B - a gL Ea T o Ui

k

Fl v 0 R R 2 R o HR R ¢ IgE Pk & > HK301 &

60



HK109 =7 IgE ™ % & 9 % 37%% 41% > HK109 & -] &% p 2. IgE %
MR o AR A s ime rE S g 0 HK109 3 %4 sk

spontaneous % 14 & e IFN-y £2 52 2 enIL-12> @ pt =X F Bk ez 3R
) #c # 4e Thl F 2 e ek chs e m s B2 £ g% 2 74 9% o
RIFWH 2B RBREF VLRI EAY S G oL BT BS 0

H 2 HK109 »2 % $id+ > H =t 5 HK006 ¥2 HK301 -

61



1 FREEGEER S

Table 1. Acid tolerance of lactic acid bacteria (LAB) .

Bacterial counts [Log (cfu/mL)]

Ohr 3hr

LAB strains pH2.0 pH2.5 pH3.2 pH7.2 pH2.0 pH2.5 pH3.2 pH7.2

HK301 2.0840.17°% 7.18+0.45° 8.41+1.00° 8.24+0.80° 3.88+0.00 % 4.88+0.00° 8.06+1.52% 8.15+1.82°
HK109 5.18+0.00™ 8.00+1.35% 8.34+1.57% 8.35+1.35% 1.1140.33° 5.93+0.00 ™ 821+1.19% 8.43+1.76°

HKO006 4.00+0.00** 8.62+0.93* 8.75+0.33* 8.83+0.85" 3.7840.15% 6.55+1.98° 8.20+1.60°* 8.49+1.53*

Commercial .
7.3241.37% 8.41+1.60% 8.41+1.66% 8.40+1.05* 2.70+0.69° 6.6240.96" 8.38+1.49* 8.26+1.49°
product

Data are presented as means + SD. * ®Values in the same column with different letters are significant difference (P < 0.05)

by Duncan’s multiple-range tests.
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Table 2. Effect of bile salts on the growth after low pH (pH 2.0) treatment.

Bacterial counts [Log (cfu/mL)]
3 hr* 12 hr 24 hr
LAB strains 0 hr pH2,3hr
MRS ** Bile+Pan MRS Bile+Pan MRS Bile+Pan
HK301 9.46+0.63% 3.88+0.00° 5.85+0.85% 2.26+0.33®®  6.91+0.96 % 2.54+0.12°  9.04+0.33* 8.51+0.12°2
HK109 8.10+0.14° 1.11+0.33° 5.85+0.55* 1.18+0.00°  6.86+0.75% 1.60+0.15¢  8.63+0.33* 2.74+0.55°
HK006 9.80+1.77% 3.78+0.15% 6.38+1.15% 2.18+1.12%®  6.67+0.33 % 3.40+0.00*  8.05+0.85° 4.88+0.15°
Commercial . . .
8.95+0.15° 2.70+0.69 *® 3.68+0.75° 3.24+0.55° 476+2.11° 4.31+0.00*° 9.06+1.35* 8.41+2.52°%
product

* LAB in de Mann Rogosa Sharpe (MRS) or Bile+Pan after 3 h treatment at pH 2.

** Bile+pan means MRS broth with 0.3% oxgall and 0.1% pancreatin

Data are presented as means + SD. * ®Values in the same column with different letters are significant difference (P < 0.05)

by Duncan’s multiple-range tests.
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Fig. 4. Adhesion of lactic acid bacteria strains onto the Caco-2 cell line.
Each adhesion assay was conducted in duplicate with cells from
three successive passages. Adhesion assays were monitored after
2 h of incubation.

Data are presented as mean numbers + SD of bacteria adhering
per epithelial cell. (P < 0.05). **° Values with different symbols

are significantly different at the level of P < 0.05.
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Fig. 5. Effect of lactic acid bacteria on IFN-y secretion RAW264.7.
Data are presented as means £ SD. *™° Values with different

symbols are significantly different at the level of P < 0.05.

65



600

400 -

200 -

C

Lo
0 —T

-

é

(g]

IL-12 concentration (pg/mL)

HKO006
HK109

Control
Commercial
product

B 6. S peEt | BE e & 4w ek IL-12 2 48 -

Fig. 6. Effect of lactic acid bacteria on IL-12 secretion of RAW264.7.
Data are presented as means £ SD. *™° Values with different

symbols are significantly different at the level of P < 0.05.
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Fig. 7. Effect of lactic acid bacteria on IL-4 secretion of RAW264.7.
Data are presented as means + SD. *° Values with different

symbols are significantly different at the level of P < 0.05.
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Fig. 8. IL-12 production from PBMC (2x10° cell / mL ) after stimulation

24hrs with different bacteria counts of lactic acid bacteria.
Data are presented as means £ SD. *™° Values with different
symbols are various bacteria counts of LAB in various groups are

significantly different at the level of P < 0.05.
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Fig. 9. IFN-y production from PBMC (2x10° cell / mL) after stimulation

24hrs with different bacteria counts of lactic acid bacteria.
Data are presented as means + SD. *™ Values with different
symbols are various bacteria counts of LAB in various groups

are significantly different at the level of P < 0.05.
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Fig. 10. IL-4 production from PBMC (2x10° cell / mL) after stimulation

24hrs with different bacteria counts of lactic acid bacteria.
Data are presented as means + SD. *™° Values with different
symbols are various bacteria counts of LAB in various groups

are significantly different at the level of P < 0.05.
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Fig. 11. IL-10 production from PBMC (2x10° cell / mL) after stimulation

24hrs with different bacteria counts of lactic acid bacteria.
Data are presented as means + SD. * Values with different
symbols are various bacteria counts of LAB in various groups

are significantly different at the level of P < 0.05.
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Fig. 12. The body weight of BALB/c mice fed lactic acid bacteria for

seven weeks. Data are presented as means + SD (n=6 ~9) (* P

<0.05).
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Fig. 13. The spleen weight of BALB/c mice fed lactic acid bacteria.
Data are presented as means + SD (n = 6 ~ 9). *° Values with

different symbols are significantly different at the level of P <

0.05.
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BALB/c mice fed lactic acid bacteria.
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significantly different at the level of P < 0.05.
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Fig. 15. Serum OVA-specific IgG1 titers of male OVA-immunized
BALB/c mice fed lactic acid bacteria.
Data are presented as means = SD (n = 6 ~ 9). *° Values with
different symbols are significantly different at the level of P <
0.05.
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Fig. 17. IFN-y secretion of splenocytes stimulated by ConA ~ LPS and
OVA from male OVA-immunized BALB/c mice fed lactic acid
bacteria.

Data are presented as means + SD (n = 6 ~ 9). “>° Values with

different symbols are significantly different at the level of P <
0.05.
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Fig. 18. IL-12 secretion of splenocytes stimulated by ConA -~ LPS and

OVA from male OVA-immunized BALB/c mice fed lactic acid
bacteria.

Data are presented as means + SD (n = 6 ~ 9). “° Values with
different symbols are significantly different at the level of P <
0.05.
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Fig. 19. IL-4 secretion of splenocytes stimulated by ConA ~ LPS and OVA

from male OVA-immunized BALB/c mice fed lactic acid

bacteria.

Data are presented as means + SD (n = 6 ~ 9). *® Values with

different symbols are significantly different at the level of P <

0.05.
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