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(4) 214 7k Eat Aeshs PH (A2, 12)
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FHjolE (10 L)) &8 50 mL ¥, 10% =
2] 8- F AT (NaHC0;) & o0& Fsbsfal, 7z},
(6) &7+8] AHElsta 2 FiAEste YR (ES, 1)
oot (10 13)ol S 50 mL Wil, 1% 2 &FEAEATH(NaHCO;) §9& ¥al, 59 50% & 90%olA
30 ¥ Agstal, 1% &vkZ F3pstar, Az

(7) 2&2olA BAshs W

Flol i (10 13)& Aol 3087 WA b fdxg).

AUz 2 2opALEY Abe] 4]

A7 oz Ay thFEmolzAE(1 23)S 50% WErE 10 nlZ 23] FE3ta, s, o= Hw
o o] TLC(Cat no. 105626, Merck Millipore)E 3t}. ¥F3%-S soyaaponin Bb9} genitein A]|ZufAl =5

el HlaEAE. A8 FREXE S-S E=65:35:10:9] kS (4o MR Bb #4)) EE F
TLCZH ol EE AxA7)aL, 10% abdAlsiar
3] o

270eht . AYZzEHRl 42 TLCEHCIEE V365 nmoll A 2=q08ta, olu||obdel- 2 A=Fsict. 7] # 1
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¥ 1

Fe(%)
AY2HQl 2 OFAFEWBD
(D) 92 89
(2) 48 62
(3, 4) 102 104
(3,11%) 107 138
(4,4) 103 111
(4,318) 109 159
(5, 4) 106 113
(5,318) 111 139
(6,4) 121 134
(6,11) 98 139
@l) 100 100
(8) 21 32

V()N msh nlaste] sheke AavelT @ulo] 9l wok

[1] ZEulo]o el A5 T MRS #iX|(BD, USA)ol o]A&tar 37TColA oF 24A17F E<F wjoksla Fwtsta, 52
Azt Agde ALggt

A}

Enpael A 7hAE NK109 (Lactobacillus gasseri NK109, thadls E3&<9Y 10-2019-0124978% %) Hi<
FAAZE(1x10" CFU) EE o9} 10 g tFulolzdEe Edata WAl AN 452 HpF, 15950
7 2AES 10 mg F3ke] Aga gl dEsta 10804 89l AlE ke, MRS S ux]ul x| o] A&t 37
Toll A oF 48A17F Bk Fr|d oz wieksla Aehd F2ZUY (colony)S AlF3slaL o5 7] & 20 YERYITE.
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X2

NES SN

1x10° CFU in 10 mg chFjolAl &
NK109 100
NK109+(1) 131
NK109+(2) 125
NK109+(3, A&) 108
NK109+(3, 312) 115
NK109+(4, A 2) 114
NK109+(4, a12) 152
NK109+(5, A <) 98
NK109+(5, a12) 83
NK109+(6, &) 89
NK109+(6, 212) 75
NK109+(7) 112
NK109+(8) 121

" NK1097HS 4°Cel 15907 AGEka, GAN SulA o] Aste] =gt =49l mate] A SH-SYSY A3
©] BDNF %3 =A

Sk A EF S PollA BoFure SH-SY5Y M EE 10% FBS @ 1% A7} H71E DMEM ®ix| oA wjkslar, 12-
vell ZdolEo] & & 2x10° M®Fz B3apdch. o], 7z o] $47 (1x10° CFU/m)T di5ujo} (0.1
mg/mL)& 7 =& wz @i, of7]e] LPS (200 ng/ml) 2] TE= HI}EtaL 24A1%F wjEtar, AE E ASAs
Holxd ZSutAglstar PAET ] As o]l BDNF %8 ELISA kit(Invitrogen, Carlsbad, CA)ZE A3},

PC12 phaeochromocytoma A ¥2] neuropeptide Y (NPY) ¥t&o]] njx]+= g3}

Sk AT oA B2 PC12 MEE 10% FBS 2 1% FAAAI7E A 7FE DMEM s x]oll A wjFetir, 12-well
ZeolEd % 1x10° AEFR BFEAT olF, 7 @] fakw (1x100 CRU/m)SH/EE diFuel (0.1
mg/ul) & A F& w2 93, 7ol LPS (200 ng/nte] FEEZ HIFSR 24N FEL, AE % ATAE
wobq EEA S ARt RS NP B ELISA kit® St

o

BV-2 AXAEZE Z} 4 T 0.5x10 o] 2 24-9 Zo|Eof Za, Z} Aof FAkt (11//\104 CFU/m) /==
Fulob (0.1 mg/ml)e FA F& mpE Wi, olojd dF W fE BA EEeAsbeel= (LPS, 100

ng/mL)E Bl 24A)7F Tt Aysta, A5 HES Holr INF-a S Elisa kit(Ebioscience, San Diego, CA)E =
Asla, olE ¥ 39 YeERNSIH.
#£ 3
PC12 cell SH-SY5Y cell BV-2 A3
NPY (ng/mL) BDNF (ng/mL) TNF- a (pg/mL)
A A 9.2 8.4 12.5
LPS 2.9 1.8 43.1
LPS+NK109 3.8 4.4 22.5
LPS+(1) 3.0 2.3 35.4
LPS+(2) 3.1 2.9 32.8
LPS+(3, A=) 3.3 3.1 35.2
LPS+(3,312) 3.5 3.5 32.1
LPS+(4, A &) 4.1 4.4 31.2
LPS+(4,318) 4.6 4.9 25.6
LPS+(5, A=) 3.2 3.1 32.9
LPS+(5,a12) 3.2 3.3 31.8
LPS+(6, A=) 3.4 3.1 38.5
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LPS+(6,31) 3.1 2.8 37.3
LPS+(7) 3.1 2.9 32.5
LPS+(8) 2.9 2.5 35.6
LPS+NK109+(1) 4.3 4.8 21.3
LPS+NK109+(2) 3.9 6.0 22.2
LPSHNK109+(3, A1 &) 4.8 5.5 20.5
LPS+NK109+(3, 1) 4.5 5.2 21.0
LPSHNK109+(4, A &) 4.7 5.5 20.1
LPS+NK109+(4, 312) 5.5 6.3 17.8
LPSHNK109+(5, A1 &) 4.4 5.2 21.3
LPS+NK109+(5, 1) 4.3 5.3 22.0
LPSHNK109+(6, A1 &) 4.2 5.4 22.1
LPS+NK109+(6, 1) 3.9 4.6 21.0
LPS+NK109+(7) 3.8 3.4 20.2
LPS+NK109+(8) 3.9 3.3 21.0
A7) AVE AHEW, 49, &, 22494 14 JHE d AEE FallolEEl 4do] AAAN Iz A/ FE
Z}9]l BDNF (brain-derived neurotrophic factor), neuropeotide Z&S wj-$- ] , ¥l Anl

AEe]  AFAEL] NF-ao HFHE ulg 5354 A= axrt 913} =5 5
(ng/mL)S A9l 7]¥& A HT} 1.0 ng/mlo]Ad =& AL & & Ay, LPS 5 A5 £A4Rd sEoA %

/\-]%o ol ‘_g_ =z

C57BL/6 <=7 A (557 19-21 g)& 3 o evlgl¥ o= o] 157 A3 A
o =2 Y& A 719 LPS (10 png/kg)S mid 134 5¢3 2 =
2 mg/kg; HE thkstAl A s dlFulol 2mg/kget A NK109 SAFF[5x10 CFU/wF-$-
247y 547 WA 13R Fo3ith, Aaate] AP EdE A

GHE YFAe I, 9dd AFFES Folu o FEAH~

=3 A o cAddS @
o= ASAERD INF-a, 7198 @A 552 BDNFE ELISAR S 3},

(D
-
i)
o
o

YA w= A9 (Y-maze task) - A YA4E w2 SAGAE 3719 T2 (armE Wol I3l YA BgS
slal glow Z+ 7bAE o] 25 em, o] 14 cm, Z 5 cm o] F93 AE 2 X, YA n|E I ER
o] ol AYFE Wy HEo| FEF Fa 8 ¥ e AFFA TERE BolUEFE k. FE 249
= 715t &S A FRE S0t A5 $3F A (arm entry) 02 2. $E9 49U uwxsl
4= (alternation)®@ YeERl=dl, wASlIFe FEo] ALK o= 379 S2E T89S wf & W wzaksk Ao
2 gojdrt. ARA wag s AA wasleet Hd vbedh waksle (5, T uakslgdA 28 W gh)
o] ¥iEH| 2 A

EA A AF - UFdA F7F BolA FEF AZtE #A(4011401440 cm) ol Al AAIET. oo R}
A7 2L BEAA, AND)E A otell A T mouseE AL FAloA EAITE. 22]3l 1083 mouse
7F 5 EAE 9AE FE 7S5, 242]3b0] AW U F Y EA F UE ARE EAE v (4,
B) € A" EA e AEA X" 24 E Y8 w1, FE §Aste AIS S

S| EMH2E protease inhibitor cocktailo] ¥ 1mee] RIPA buffer(Gibcorh)E 7lsle] #23} slar, 4
€. 13000 rpmel A 158RE QARESe] BFAE duth o TefelA BN MNF-a ELISA
kit (Ebioscience) & AF&38te] F43o),

th 2] TNF-a €} 11-102] 8H&°

8|

On-'

=4

&S protease inhibitor cocktail®] ¥ 1mle RIPA buffer(Gibcorl)ZE 7l w43} star, 4T
13000 rpmel A 1587 GAEEE  AFAES Atk o A5 ddA 1L-10%  TNF-aS  ELISA
kit (Ebioscience)E AF&38le] F43o),

[1 ootz dmel QA5 23]
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F 4
RSk S| H 2~
Spont aneous Exploration TNF-a BDNF
alteration (%, in NOR task) (pg/mg) (pg/mg)
(%, in Y-maze task)
A A A 72.4 78.4 8.9 98.5
LPS+AyE] A 4= 48.5 51.0 15.2 48.9
LPS+(1) 55.8 56.4 13.6 68.4
LPS+(2) 53.3 54.8 14.1 69.3
LPS+(3, A <) 58.4 57.2 13.3 77.2
LPS+(3,31%) 55.9 58.2 12.9 78.2
LPS+(4, A £) 61.9 60.1 12.4 91.2
LPS+(4,312) 63.2 65.3 11.8 94.0
LPS+(5, A <) 59.3 58.9 13.5 80.2
LPS+(5,31%) 60.5 59.1 13.1 81.3
LPS+(6, A <) 61.5 58.3 13.6 83.2
LPS+(6,31) 60.2 57.4 13.7 82.2
LPS+(7) 58.7 59.2 13.4 80.5
LPS+(8) 57.2 57.3 13.9 81.4
A7) A9s AEud, 48 S 3220 A s b AeE FejolR el 4ol AT Alg M= m$-
$53itE A o 5 9
[2 diFalolz=d 2 NK1099] Edx24 59 AX s 23]
¥ 5
A5 S|
Spontaneous alteration|Exploration TNF-a (pg/mg) |BDNF (pg/mg)
(%, in Y-maze task) [(%, in NOR task)

A A A 72.4 78.4 8.9 98.5
LPStA 2] A A 4 48.5 51.0 15.2 48.9
LPSHNK109+ A48 2] Al A = 62.5 64.3 12.3 78.4
LPS+NK109+(1) 62.7 67.4 11.8 79.3
LPS+NK109+(2) 63.2 65.2 12.0 77.2
LPS+NK109+(3, A &) 62.8 68.9 11.1 81.2
LPS+NK109+(3, 12) 64.3 69.5 10.2 82.2
LPS+NK109+(4, A &) 64.3 69.8 11.3 91.2
LPS+ NK109+(4, 31&) 67.2 74.5 10.1 94.0
LPS+ NK109+(5, A=) 64.4 67.8 11.7 81.3
LPS+ NK109+(5, 32-2) 65.0 68.3 11.9 83.2
LPS+ NK109+(6, A=) 64.9 69.6 12.3 82.2
LPS+ NK109+(6, 12-2) 65.2 63.3 12.1 80.5
LPS+ NK109+(7) 64.5 68.2 11.8 81.4
LPS+ NK109+(8) 63.9 66.4 12.3 79.6
A7) AFE AFRE, NK109o diFujolAdES E£3E WxE 49, =, I20A A4 71E Ev AHEE F
Hjol el 4ol Q1A A|PAAE ufg Faitte AE & 5 Ak, [ dF5 AHE]

X6
4ol (cm) TNF-a (pg/mg) IL-10 (pg/mg)
A A AT 5.2 12.9 20.4
LPS+A 2] 21 A 4= 4.4 28.2 11.5
LPS+NK109+48 2] 21 9 5= 4.9 16.7 12.3
LPS+NK109+(1) 4.9 16.2 11.8
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LPS+NK109+(2) 4.8 16.9 12.0
LPS+NK109+(3, A=) 4.9 17.1 11.1
LPS+NK109+(3, 31+ ) 4.9 16.0 10.2
LPS+NK109+(4, A 2) 5.0 14.9 11.3
LPS+ NK109+(4, 31<) 5.1 14.4 10.1
LPS+ NK109+(5, A <) 4.8 16.3 11.7
LPS+ NK109+(5, 31<-) 4.9 15.1 11.9
LPS+ NK109+(6, A <) 4.9 15.9 12.3
LPS+ NK109+(6, 31<-) 4.9 16.2 12.1
LPSt+ NK109+(7) 4.9 15.8 11.8
LPS+ NK109+(8) 4.9 16.3 12.3

INF- o Fd = w3t
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