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e EulA 8] 2~ ZHEFH ( Lactobacillus plantarum) NK3, B] 3] S8k 2] 5 37 (
Bifidobacterium longum) NK49 X o] 59| £3t=9| §-& 5 93} a9 & ey
Lot}

[68] %= 82 A 2 ¢ (Forced Swimming Test, FST)= & 3F, 2l 4F f-4kr <t
2 e vl & 2 Z e ( Lactobacillus plantarum) NK3, B -4 SHbe el R T
Bifidobacterium longum) NK49 2 o] 9] 2315 9| 9-& 35 ¢+3} a9 & Yetd
Lot}

[69] %= 9% wg] uje7]| A ¥(Tail Suspension Test, TST)S & 3k, 214 f-Ak <l
e EulA 8] 2~ ZHEFH ( Lactobacillus plantarum) NK3, B] 3] S8k 2] 5 37 (
Bifidobacterium longum) NK49 2 o] ¢ 23t =9 &5 ¢4} S35 Vet

ot
e o] AAIE 9T FH
[70] olat, v+ Aol o) = 571 Hsko] ubH A LA ol & A AR 2y
at7] fleto] Al = A W,

sh7] o] AAldlE s 2o O]éﬂ
A A]of| o 9]3]1 g o] W§ol 3

[71] A 1: FAE Y] 8] 2 57‘3

[72] () AR #HCE2RY FAd 9] &9

[73] Aol ¥ -8 GAM 9 A 1l 2] (GAM broth; Nissui Pharmaceutical, Japan)©l]
AE sl o] &, A5 N-& F sl BL ¢ ¥l 2(BL agar medium; Nissui
Pharmaceutical, Japan)©l] ©]2]13}31 37°Col| A oF 48X 3t 5 QF & 7] 2] o = njj oF3h
2, FZUY(colony)E A3t 5L w2l skSi

[74] (2) AXZHE Fata e &5

ot
o2
i
"

Y
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[75]

[76]
[77]

[78]

Wl &= A A, F A i 1A S A2 spdstar, gk e oS F 8l MRS
Sk vl <] (MRS agar medium; Difco, USA)] ©] 2]
g1 oz wjkato] T2 Y (colony)E AT 5wl st

Q) B4 Fitd e 574

Abgre] ¥ = AA 25 EE 755 A s 54 3 16S iDNA

AAg Aol 25 B sk, 35 ol ol 9 fAlE
FHPe 5] B 13 @rk FAHOE, AADYE B H FATE

g ul2 & 22 Z @R ( Lactobacillus plantarum) 5°E(3 12] Tl T 1 A 5),

et EnlA ¢ 2 B Y 8] 22( Lactobacillus brevis) 58(3% 12] &2l H 3 6 WA 10),

2 Ed}A & 2 AL ©l( Lactobacillus sakei) 5% (3% 12] #2]H S 11 WA 15) 2

2 Edl4 &) 2~ A8 2 ( Lactocacillus curvatus) 5 (3% 19] 2] H 3 16 WA

20001tk Abghe] i o g HE| Ho)lE fAES SRR B A g A 2

Lactobacillus rhamnosus) 5°& (3% 12 &2 H S 21 W A] 25), S ERA 2 A

ZSEL ( Lactobacillus plantarum) 5°& (3% 1] 2] S 26 WA 30),

22 ula & 2~ FE) 8 Lactobacillus reuteri) SE(3F 12] 2] H T 31 WA 35),

g Evpa ] & £ 2Y( Lactobacillus johnsonii) 45(3 12] 3] H T 36 W A 39),

g EnlA & 2 72 A ( Lactobacillus mucosae) 38 (3% 19 T2 HE 40 W1 X] 42),
H] 1) vk 2] 5 o} & Al ¥l 22( Bifidobacterium adolescentis) 35(3% 12] #E|H T

43 W =] 45), 8] 3] =4t e 2] 2 54 ( Bifidobacterium longum) 5& (3% 19] #e|H %

46 WA 50)°] AT}
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3t1]

4 |HF Hel|EF

7] WE

|

z

I |Lactobacillus plantarum NK1 26 |Lactobacillus plantarum NK26

2 |Lactobacillus plantarum NK2 27 |Lactobacillus plantarum NK27

3 |Lactobacillus plantarum NK3 28 |Lactobacillus plantarum NK28

4  |Lactobacillus plantarum NK4 29  |Lactobacillus plantarum NK29

5 |Lactobacillus plantarum NKS 30 |Lactobacillus plantarum NK30

6  |Lactobacillus brevis NK6 31 |Lactobacillus reuteri NK31

7 |Lactobacillus brevis NK7 32 |Lactobacillus reuteri NK32

8  |Lactobacillus brevis NK8 33 |Lactobacillus reuteri NK33

9  |Lactobacillus brevis NK9 34  |Lactobacillus reuteri NK34

10 |{Lactobacillus brevis NK10 35 |Lactobacillus reuteri NK35

11 |Lactobacillus sakei NK11 36 |Lactobacillus johnsonii NK36

12 |Lactobacillus sakei NK12 37 |Lactobacillus johnsonii NK37

13 |Lactobacillus sakei NK13 38 |Lactobacillus johnsonii NK38

14 |Lactobacillus sakei NK14 39  |Lactobacillus johnsonii NK39

15 |Lactobacillus sakei NK15 40 |Lactobacillus mucosae NK40

16 |Lactobacillus curvatus NK16 41 |Lactobacillus mucosae NK41

17 |Lactobacillus curvatus NK17 42 |Lactobacillus mucosae NK42

18 |Lactobacillus curvatus NK18 43 | Bifidobacterium adolescentis NK43
19 |Lactobacillus curvatus NKI19 44  |Bifidobacterium adolescentis NK44
20 |Lactobacillus curvatus NK20 45 | Bifidobacterium adolescentis NK45
21 |Lactobacillus rhamnosus NK21 |46 | Bifidobacterium longum NK46

22 |Lactobacillus rhamnosus NK22 |47  |Bifidobacterium longum NK47

23  |Lactobacillus rhamnosus NK23 |48 |Bifidobacterium longum NK48

24 |Lactobacillus thamnosus NK24 149 | Bifidobacterium longum NK49

25 |Lactobacillus thamnosus NK25 |50 |Bifidobacterium longum NKS50

@) At T2 FECRE 8 2 e ( Lactobacillus plantarum ) NK32]
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[80]

[81]

A st4 54

A7 7 1ol 1Al et E 5 S ENRA A 2 E e ( Lactobacillus plantarum)
NK3(FE'H & KCCM12089P)> "1 A 7h ol Blo = Bl o). gk,
2 e vl & 2 Z e ( Lactobacillus plantarum) NK32] 16S rDNA T
MAHT 19 VM LS 2= Al o' Yt FERR o 2 ST ERR(
Lactobacillus plantarum) NK32] 16S tDNA 91714 Q-2 BLAST 424 0 2 H] gk
23}, FL e 16S IDNA $1 71 D& 2k g Enbd o] 2 E e ( Laciobacillus

plantarum) T5= AN A ka1, $A1H HERFE o 2 & e (

Lactobacillus plantarum) 7072] 16S tDNA A €3} 99% &4 & B Y=
glet i), et Eul Al & 2 & e ( Lactobacillus plantarum) NK32] A 2] 814
E4 F ek o] 84S APISOCHL 7| EE AL &3t0] G o g Aglo’

BAS ), 2 A= 8 7] T 29k 2o} 817] F 204 "= B 9] o] 84 o]
A9l 792 vpehya, nm wha gl o] 84 o] S0l 792 vheble.

-

o
O
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[3%2]

2 et NK3 (&4 NK3
CONTROL - qgd +
2AE - el +
o gl2el & - Agn o~ %
D-ofg] Q.2 < YEQ A ¥
L-o}etH] @ 2 + gEQ A +
D-EHe & % ol g]n] 9 & +
D-AYRL X - TARL A +
LAYRe & : Eggzoxn +
D-otEYE - olgd -
W &-BD-AY 2 ¥ B Alo] = |- N EQ A +
Methyl-BD-Xylopyranoside

D-ZHELLA + By X .
D-2FFeA + # H-(Starch) -
D-ZHEL A + i B .
DRt A * A e .
L-2B2H QA - AE]Qu] 9.~ +
R B - D-Feleoa +
EAE - D-YA2 :
o kA - D-EptE S A -
WU E + D-F39 2 .
4|8 + L-FH0 2 :
o-¥ E-D-FHAlo| = + D-o}2}H] & z
o-HE-D-ZF FA 0| = - Lol & .
N-o}A |- 25 24171 + EFIM|E +
opul 2@ + 2AE-ZEFYE |-
¢ie + 5-AE-ZFFIYE |

(5) A 5F -4k v 9] = by 8l & A (Bifidobacterium longum ) NK49 2]
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[83]

[84]

el eta £4

A71 3 10 71 A 7 FE T B9 e 8l R 5 4 ( Bifidobacterium longum)
NK49 (55" & KCCM12088P) = 13 YA bl 21 o & Sl = it gt
H] 1] %8k el 2] -8 57 ( Bifidobacterium longum) NK492] 16S -DNA= A EH S
20] VM E 2 zhe A o8 YErE . vl 9] vt e 2] = 5 A ( Bifidobacterium
longum) NK492] 16S rDNA ¢ 7|4 € -8 BLAST Ao 2 vl u et A3, &gk
16S tDNA 4714 Q& zt= v 3] S vhe)| 2] 5 3 4 ( Bifidobacterium longum)
T AN A ok, FAH v b 2l = F 7 ( Bifidobacterium longum)
9] 16S IDNA A D3 99% &4 & B & Gl atieh. vl o wvbe 2] &
5 7 ( Bifidobacterium longum) NK492] A 2| &4 EA & ©4 9 o] 84S API 50
CHL 7| EE ALg38fo] & dbg Ajgl o2 H A8t} -1 Ayb= 3H7] 1 33
2ot sh7] ;30 A = T o] 8 o] YAl A-E ve AL, =
gha9l o] Al o] 243 A5 YT
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il NK49 et ] NK49
CONTROL o =g% +
SYAE gl |+
o2 E Azn Q2 -
D-otgHH| =0 2 UES A +
L-olglH 2 2 FEQ A +
D-glE e danje A +
D-AYR LA FoBOA +
L-Adz e Efgzox x
D-ol=Y & ol&d B
v &.BD-AL Y 2 ¥ g} Alo] = AR EL X .
Methyl-BD-Xylopyranoside

D-ZEgES~ B & +
D-2F3eA # ¥-(Starch) -
D-ZHEQ XA ez -
D-RFe 9 2 AdEE -
L-AEHQA AEjen o2 -
s D-5& =0~ +
BAIE D-Z§40 2 :
ol kAl F D-EMIE A .
g D-¥392 “
SHlE L¥322 -
o-HE-D-Th Ao = D-o}etH| & -
et d-D-ZF I = L-o}2He] & -
N-opH € -5 Z A =FIME -
ol 1g ¥ 2AE-ZF I |-

[=
UR-E 5-AE-FF IV |-
B

AA o 2: FE2RDAAN FAAY EHESF A8 B
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[86]
[87]

[88]

[89]
[90]

[91]
[92]

[93]

[94]

1) =EF TE 229 Ax F F4d Fo
C57BL/6 B (A, 21-23 g, 657 %) E & w7 67he] ) ALE-8e 1573k
A A7 57 AAE A8 o] &5 F H(isoflurane) & =2 W3 F
BB Ao BOEE BE TS BEAG e A 15 FRE 150 6
AR 555 5O A3k {49l FEURA & A& & T ( Lactobacillus plantarum)
7 A ( Bifidobacterium longum) NK49, ©] 52| 1:1 <3+&
iz o] 59 41 EFEWLP:BLY v 7k 41011 o]s FUEHS U 1x10° CFUL
o2 A 5ot} e, oA el A F =l & 17B-estradiol(PC)=
10 ug/kg/day?-_ 755l o sham, YAaA AL w2 =4
A2 deE BFoletd
Frakd —r°47P TREYgEE AYEE
A, e wEste] EuEE ARES SA AT
Q) EvdETs ARY 54
g Aol A @ ~E]| 2 ZH;(Osteocalcin)<> R&D system ELISA Kit (Minneapolis,
MN, USA)., USA)ZE, Ca¥} P> Z}7} o}4hA] 2F9] ASAN Ca-Lq Reagents 2} ASAN
Pi-Lq Reagents & 2, &-ZFe] A Q1471473 8.4 (alkaline phosphatase, AP)
242 Alkaline phosphatase activity colorimetric assay kit (Sigma, USA) =
ek
B3 AE 23
4719 ol AT AET FERAS 6F A Ak A7
FERA A= Ao FARAE D, HE =Y FA A 2) ' HEEY
20l F7HE 3 ehi AT Lol ¥ ] SEn el 2 E e
NK43(LP), H] 9] =1 2] % 54 NK49(BL) 371 FAE S 101 R (M)
2 35 (LP:BL = 4:1, M4: 1) 3l ol A = o] AE B Al 7 F-AF3E
] 2~ E g} t] £ (estradiol)-S Els :rLJJr AL =0 B 2bE- 2 o B &9
FAZES7Fe (= 1 R &= 2) 5 = o] dol7t 3] & e ATHE 3).
555&, sh7] & 4°ﬂ WERE HEel ol dAE A3 FE R E S 6577 A
A, e =AM N F9] AP & 4 (alkaline phosphatase) 24 <712}
SHA| 21(P) ¥ 2 2 H] 2. ZH 2l (osteocalein) @] 5 57} 5 718F a1, ZH45(Ca)>
ashs Aae e T w3 g ol S 2 S
NK43(LP), H| 9] 524} H| a% &4 NK49(BL), 37| 2t 52 1:1 £F=(Ml:1)
‘:”41—'gz FE(M4: 1)=& g ol M= ol 2Bl & Fo L:'l“/]“ﬂ'/\]‘6}
9] AP B_J_(alkahne phosphatase) 24, S 2H A, A 2 Zh3o] 5

5ERE A Bass

o
ok
ox
>,
Y
)
o

[
=
B
=

d
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[3£4]
B (| (| LP BL | Akt | Faket | FA T
Nor) | Sham) | Con) | NK3 | NK49 |Z3M|ZFM | =P
1:1 4:1) O
AP |170.043 | 174.445[282.241(217.248 |218.9+5(215.5+6 | 213.848 | 220.6+1
(IU/L) 4 1 0.3 6 1 .8 6 0.3

[95]

[96]
[97]
[98]

[99]

[100]
[101]

Ca(mg/d|6.6+0.2 [6.4+0.3 |6.4+0.4 [6.3+0.3 [6.3+0.3 |6.3+0.2 [6.2+0.2 | 6.2+0.2
L)

P(mg/d | 11.240. | 11.8+0. | 12.5+1. | 12.1+1. | 11.5%1. | 11.941. [ 11.8+0. | 12.1+1.

L) 2 9 5 4 2 1 9 1
2 2~H | 0.89+0. | 0.9820. | 1.8540. | 1.46x0. | 1.38+0. | 1.41+0. | 1.42+0. | 1.530.
ZA( 2 21 32 25 15 22 19 15
©g/L)
Ao A& A 2 g o Atk fAk R o] 59 230l
NAERAH A o2 o AAdr] Ao T4 5 st = vaFel

N
A7) A A oﬂ M (1)01]&9} 2ol C57BL/6 AAEA, 2123 g, 6578 = 3 7
A SRS ]7]‘_‘4/\]640 =z &) }Oﬂq

]é\_—g—ar Fﬂr(lsoﬂurane) o g mhx & ‘ﬂré\_ A ABEAL, 657 &< AFSEe] A 59|
FrofetAl F7he w5 gk R R a2 whE Sl ‘/V\ Xﬂﬂ 15 FH-H 1579 6
AR 555 59k Al ﬁL FA 9l S EURA & 2 & T e ( Lactobacillus plantarum)
NK3, 0] 3] 52 vhe)| &) & & 4 ( Bifidobacterium longum) NK49, ©] 52| 1:1 3=
EEol59 41 =S 94 1x10°CFUS] o= A -Fost vt 3, A
2] A& F & ol & 17B-estradiol(PC)-& 10 ug/kg/day 2 &7+ 5o 6151 2.
shamv’, YFAA A A TS o2 Al A A A5 B Fol it

ket T°47]' T8 ] ted AAsEE AT e o, thE &, oA,
A, & sto] v 9k A R &S SA s o 557 Al= w5 134
e O}oﬂq

(2) AMPK 24 &34

Wl R WS ol 4510] 1014 o] AMPK 41 & 2851900, A4 02,
2] 8k 7HS RIPA ¥ ¥ (radio immunoprecipitation assay lysis buffer; Pierce,
Rockford, IL, USA)°l ¥ 3L TJJM Z 10,000 goll A 104 &<oF A F-g] sl
/\01—%_@‘1& ochq_ ]/\o IO%SDS PAGE 7@1 xﬂﬂoﬂEg 5} m]aaﬂ?_]oﬂ
Edy 33T o] 3 4°C W HEAl AMPK, p-AMPK, B-actin®] @A £}
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[102]
[103]

[104]

[105]

[106]
[107]

[108]

HE-S-A| 7] 31, o] o] A 2} A 2 HE-G-A] 71§ M| & 819t} o] F ECL(enhanced
chemiluminescence reagent) A] ¢F S 2 WAl A ZFQl 519l T,

(3) SREBP-1¢ ¥ PGC-10. 28 &4

qPCR(quantitative reverse transcription polymerase chain reaction)& ©]-8-3}¢|
SREBP-1c(Sterol regulatory element-binding transcription factor 1c) %
PGC-10(Peroxisome proliferator-activated receptor gamma coactivator 1-alpha)2]
1S =45k

TA AR, A7 e oA el §F {FS 2 H-F Qiagen mRNA extract kitE
o]-&35lo] mRNAE 5% 3t ¥, Takara thermal cyclerZ SYBER premix agents%
o]-&-3}o] gPCRE -3 5} U}, Thermal cycling 37| 3% 52| X elo] {5 &
Abgete] o & 271 o2 3 dlt): 95°Col A 303 5 QF DNA polymerase
activation, ©] &1 4] 95°Cel| A 15, 60°Col| A 305 {F2 0 2 Hh-5-8 Al 7| W A 403]
Hbsshe] SEs AT HE LA E A A 2 Boactindt Bl alsko] ALkl

M Zejoln Sk

3 SREBP-1c forward 5-AGCTGT CGG GGT AGC GTC TG-3'

4 SREBP-1c reverse 5'-GAG AGT TGG CAC CTG GGC TG-3'

5 PGC-1a forward 5-CCG CCA CCT TCA ATC CAG AG-3

6 PGC-la reverse 5'-CAA GTT CTC GAT TTC TCG ACG G-3'

7 [3-actin forward S-TGT CCA CCT TCC AGC AGA TGT-3'

8 [3-actin reverse 5'-AGC TCA GTA ACA GTC CGC CTA
GA-3'

OEEEE

A= NK49(BL), 771
*Ji“éﬁ 1:1-ZFEMILD) 3 £l EEEME1)S Fol 8 Fol A=
NrELGUES ?04 w3 AR A AT AT UER S, 55
HAE A e S AN TEY AT FUHE 2oy A& s
el (5 4)
E3H GRS S TERES 657K A A3, AMPKE] 24 o]
s oW (5 5), 3H7] % 60 YER vlel o] SREBP-1¢2] 23 o]
ST ¥ 51, PGC-102] ¥al o] A ¥ e}, reL}, B vy o] g Enpad e A
= ¢EFE NK43(LP), HME#EH%EJJ NK49(BL), 47| A& 9] 1:1
EFEMIED) Z 41 EFEMADS Fo 3 Fo| M= ] ~EGT] &S Fol 3
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[109]

[110]
[111]

[112]
[113]
[114]

[115]
[116]

[117]
[118]

T3 FAREE == o] AMPK O] 24 o] YEHE O 5), o) = AT Al A"
2ol B8l 2 24 & VERH AT g, 8HY] 3% 60l e R} o]

ATt AAY FEEE )zl vl & SREBP-1c5 - o] o) 4% PGC-1a
Flo] fiEl= S Feleto v M H ko] oA Hg FelstAd T,
[3%6]
B (| (| LP BL | Akt | Faket | FA T
Nor) | Sham) | Con) | NK3 | NK49 |&3M |[&3M | =P
1:1) 4:1) O)

SREBP-|1.0+0.1 | 1.240.2 {4.5+£0.5 [2.520.6 |2.240.5 [2.3+0.3 |2.4+0.4 |2.7+0.3
1c

PGC-1a(1.0+0.1 | 1.1+0.1 [0.6+0.2 [0.8+£0.2 |0.9+0.2 |0.8+0.1 |0.9+0.2 |0.8+0.2

el ot
T3k Lo oA g EapaA o 2 E TR
NK49, &= o] 59| £31=& 591 =
CFU/mouse) # & 7o o] &5 A £ E S43A T

2)8F Z2EI2HE TE SF

719 ol A2t - AEY A flk S5 AFH BEY A 2EH A
T 29l F=E| A2 E(corticosterone) 2] A F 7t o) £ HU} f-2 6
= el B A gl A3l T8 o] Al E &S gdstsl o
gEnkd 2] 2 ek NK3, H 9] S8 2] & 57 NK49 3=
HEFAMIX)O 45 27 @4 Z2EHIAHE $ 57
ZASHATHE 6).

(3) L7} 2 1] Z (elevated plus maze, EPM) 2 &

a7 AR A8 AXE F e 7] %2 (Open arm (30 x 7 cm))@} 20 cm
ol WS 717 F 7l ¢ #H 4 5 & (Enclosed arm (30 x 7 cm)) 7} HF &L & 3 E]
50cm ol 2 T ZAFOEREH Tem A W = AAGM A Fy
A= olar, 20 F 229 Hhrle) vt Q. ZhH e}t ol A E o] 2l whel A
a7bEel s R HRl Ao A0S V| FkSlt
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[119]  FAF SR, C57BL6 AFA (T, 1922 )& aL7FE v 2 9] HF ool +
W= M T2E oA & th, 5% E ot N Rl # ) B2 A E‘ﬂi
Az e 358 2459k, A A A8 A7 A B2 A Bl Al 7H(Time
spent in open arms, OT)-< [ B2 oA Bl A YOI 524 Bl
A 7k 3 2 B2 oA Bl A 7Hx1002. 2 Al4latgl o, ik B2 29 (open
arm entries, OE)+= [7| W B2 /009 2 74+ 3 52 47hx100) 22
Arbetg o, 1 A5 & 70 EW I
[120] 5704 gl 3= vhef ghol, A o] Ty B2l A Bl Al {P(Time spent in
open arms, OT) 2 7| B2 % %] (open arm entries, OF) H] &2 =7 ¢+ 2 3},
g EnRA o] 2 ETER NK3, ¥ 3] 29 2] % 37 NK49 == 47| F 759
HEFoTMIX) 9 45 Bl Fo ot -5 2EG 2 7 AFH o )8 /-2 sk A
F2 FAE Ve AL 9lo] Y] T FE S Fol Al AF ] Bt Sl ehsld &
gelstint.
[121] @) 7>A) =9 A ¥ (Forced Swimming Test, FST)
[122] 2 & 2 Porsolt & (1997)2] M H ol e} 0] 40 cm, 24 20 cm<l =20
25 2541°C9] &2 30 cm A tha, A8 A E g v Y 2ol ¥a
b %§i25~9—ﬂp—/\]7}0§_5ﬁo}7ﬁ 11, mpx) u 4R Sl A e R o
A (immobility) A1 7HS SAFATG RS = HE e B Y2
=] o HAge %El%]“& P A HulE A A g2l o] A &kal W Q)i
FENE ofvgh. 54 A3 % 8ol YE AT
[123] L= 8ol A g1y = npe) o], FA e} A v &S 545 Ao
aEH}N 2] 2> E TR NK3, H]-‘4 9 2] 2 5 NK49 = A7 7 g2
oﬁl(MIX)A 4985 T4 2EY S 7 AF o) vl el
A& YR AL 9o, /\01'7 FEY FoAA A AE E7 4w
L} = A H7E b3k 2 Felstsit.
[124] (5) 728] v &7] A & (Tail Suspension Test, TST)
& %1 Steru & (1985)2] HHH Oﬂ we A F 9] 8] F lem Aol 1A

2

do

{t

O

[125] FH <&
FA S AAE vh 5, Ao A 50 cm H ol A Aol v AL, F 6d E<t
2815 22 F A H (immobility) Al 7HS A s o, 1 A3 E 5 99
e ST

[126] 529004 2Ql¥ = niet 4ol %’r% SE A W&
a}Eu}N ]~ Z=TEery NK3, H] & a
8 ?ﬂ(MIX) w2l -5 vl OﬁL T 2B A
FrelahAl ke A& el Qo] 4] @55l FolA] A7 el $-% et
3k 2 gl o}SiiE}.
[127] 719 AdES &0 o Alafret fabd 3 ol &2 E3Eo] oA 77|

L
_IEE o
=,
> o
M oo
of
ax
$ =z o
~
&
H
uly
o
X
-n
{t rj,i
N
1o
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<fA¥E £8 Hu>
3y of

[128]
[129]

KeN
=

e ( Lactobacillus plantarum) NK3

SEuhdel s 2

gL

k-
=

o] KCCM12089P 2]

=l

1=23
=

A 2714 45 H-H U)ol

=
©

AT

H 2] = &4 ( Bifidobacterium longum)

NK49& 2017%

o] KCCM12088P2]

=l

1=23
=

ZHeFE] NK3, H] 9

=z
=

ST A S

F A NK49 3= o]

&

ol

0%

¢

[132]
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SR} AR Jgs] AR A4 @

o9 2E =%

A4 A4
TO: @ ¥ 4
26, B4 =, o] AelA el FANE FAZIH7 8]
FAET, T3 7.1°1 ge} Y AV AR
A1-& 02447, ez
= R ey

_mges 83
AR Rl BPEA SAN G el Rl SWHE
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NK49( Bifidobacterium longum NK49) KCCM12088P
EzolEe 29ES ¥k, ol AAdr] Aske] o = X 28
o]

7478 1] Eh
H

773 2] Al A, A7 A ] A wu
W] Agto] oi Ei= X 58 9 .

[7d 73 3] A1akel oA, 7] FERE 2 2~ E e H NK3 KCCM12089P 2
H] 3] = uhe) 2] -2 27 NK49 KCCM12088P-& ZH2) o] o] A4 A, o] &
A A, o] o] M YFE, o] 9] Tl E = o] FE =1L, oA T
Agto] ok = X 58 ofst A E.

773 4] g e nkal 2] 2 Z T NK3 KCCM12089P, v 3] 5-1h e 2] -2 %71 NK49
KCCMI2088P &= o] 59| &3-&-2 ¥ §3dli=, o] A 74d 7] Agke] ont
= 7H/\L<_l 747L7]L Al 4

77~ 5] A4zl oy A, 7] oA 7£Lﬂ 7] AgE EogE, BT EE 259
AL, oA 7 r] Aol ot = A8 1AV s A

[%d 73 6] Al4gkol] oA, 7] StEvRA e ~ Z e NK3 KCCM12089P 2

v I] ek 2] -8 %7 NK49 KCCM12088P-2 77} o] o] A4, o] 2]

A A, o] o] M YFE, o] 9] Tl E = o] FE =1L, oA T
7\1§]./] oﬂtﬂ— = 7H/d£ 747L7]‘— Al —L

E
H
rr

Z0
o

== [oJe]
=S =+
= I
Q oks) ZHE

o

[ 7] 2 E Ul 2 A~ #%}E]_gq NK3 (Lactobacﬂlus plantarum NK3) KCCM12089P.
[7d -3 8] H| 31 & 8H 2] & 5 7 NK49 (Bifidobacterium longum NK49) KCCM12088P.
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KCCM12089P.
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longum NK49) KCCM12088P—°— A DAH T 29] 16SDNA 714 E =
X 3}3F=, W) ¥ S uke) 2] 2 F 7 NK49 ( Bifidobacterium longum NK49)
KCCM12088P.

(A3 11] gEupd 8] 2 & 2els NK3 ( Lactobacillus plantarum NK3)
KCCM12089P, H] 3] 5= vt €] 2] = 573 NK49 ( Bifidobacterium longum
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