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Abstract

This study investigated the neuroprotective effects of heat-killed Lactiplantibacillus plantarum
SMF398 and SMF470 isolated from kimchi. To indirectly reflect gut-brain axis-related intercellular
interactions, conditioned medium (CM) derived from HT-29 cells treated with heat-killed L. plantarum
was applied to SH-SYS5Y neuronal cells. CM from SMF398 and SMF470 significantly increased cell
viability under H,0,-induced oxidative stress (p<0.05), indicating protective effects against oxidative
damage. Furthermore, both CMs attenuated 1-methyl-4-phenylpyridinium(MPP*)-induced neurotoxicity
in SH-SY5Y cells. Treatment with SMF398-CM and SMF470-CM significantly suppressed the MPP*
-induced upregulation of inducible nitric oxide synthase (iNOS) and cyclooxygenase-2 (COX-2),
reduced the Bax/Bcl-2 ratio, and increased brain-derived neurotrophic factor (BDNF) expression
(p<0.05). These findings suggest that heat-killed L. plantarum may exert neuroprotective effects
through intestinal cell-mediated interactions associated with anti-inflammatory, anti-apoptotic, and
neurotrophic mechanisms. These results suggest the potential application of kimchi-derived heat-killed
L. plantarum in neuroprotection.
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I ZH}o] Q E] A(probiotics)= AHT HF Al 59| 2730 o222 Aldsh= AolSle nldE
2 o=, FdE hA, Hzd, vgt 94|, SEAHE A}, ok /R 2 EF BR 4s}
5] Hodok= Aog BT Itk Choi, 2019; Moon, 2019; Ohashi and Ushida, 2009). &Zofl=
-] S(gut-brain axis)Z AR AHHES 28 D A7 /WA 7hsAde] AZIEAL glom, Al
nE HFdY 2lEo] A Aol 71ofd 4= Utk Bl F71skal Qth(Le Chatelier
et al., 2013; Tilg and Moschen, 2014). oo w2} ufo]g 2Ho]L 7|Ht AAA o] A3} 7] T=%
IZZHo| QEA Fldo] &5] o]fof2|1L qlrh

T2y Byt ZEHO| QE A JROA ML B Buit A 27 vk 59 FARgo] Hilk
1 qlom, E5] "IA oAt F2AloIA F8F 2 HEF AR7F BalE[HA QP (safety)oll o
St 287} A71E) 1 JHKim ef al., 2020; Lemer et al., 2019). o235t SHAIE Hdslr] 3 &€ - &

= E97 222 B85k Al |(inactivated probiotics)”} 22 7154 A= FEHk 9]

i
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THNataraj et al., 2020; Pique et al, 2019). AtAo= exopolysaccharides(EPS), peptidoglycan,
lipoteichoic acid, surface layer protein 5 T}OFeF AlEH {3 AlHo] XE3slEo] Qlom, o5& A+
AR B HAA| 2R} Ao AREsto] HF HEeS 2ESH 3 9 S aE UeilE Zles
B %3 QIcK(Nataraj et al., 2020; Pique et al., 2019).

IRSP7E Yo wet uplEH, dEsto|Hy, S 2SS E thd Aokt 22
g HEg fHEC] Sk Stk ole ARl FE8AQl HY rHeEs AT
(reactive oxygen species, ROS)9] T35t 20 wh2 ALSHa] AEFH A} T Al GE0] AL
QItKOh et al., 2016; Reddy et al., 2009). ZE3H ROSE= DNA &4}, A AMARSE 9 n]EF 2o}
715 BoNE st AEAPE A HRE At AFAIE &4 7ISAIRI EA7A] 22
Al A& A AIREAR] AAjolH, ofof w} Aol AEHALL ARASE 28T 5 U= 75
g 2A19] 7ido] 8= L Sl

F|T m2Hpo| QEA ANt ofYzt AtA| 59 E R AA7E ER HEe o 3
A& o] FAA dieto s F== Qlet. 1=y AR fAkE AREA|S] AFFAIRE B 2ol o
ot At v WSS ol e glow, ofof gt AlAH o1 B Rt At WSkt &
ATAEL A AL 538 AR 720 Lactiplantibacillus plantarum SMF3983} SMF4702] € 4|2
AREA7E 94t A 9 3 S VeSS SRISHITHYou e al, 2022). ©]of & AfoAl=
dEE B A T ARAES HACE BERE in viro REE BESE], H0, %
1-methyl-4-phenylpyridinium(MPP")2 SLE% ABMZ &4 ZANA A2 {8 L plantarum
SMF3987} SMF470 A 2] ARFAIS] A3 K S aTE B7bell, d5, AEAPE 2 A FEAAT
T A 10| WIS BRI TN AREA| 7HE ZEHPo| QEAL] AR T Ths/dol Higt 712
£ AR} sigich

II. THE 2 ditd

1. A=

meijoloE Ho] 4t 259 SAFRE ABATE B 2 AT A L
plantarum SMF398 X L. plantarum SMF470 55 AMSSI9TE AAG-E T2dlo] QA #5291 [
plantarum ATCC 14917 3=AH55HA19] ABEAAIE] (Korea Research Institute of Bioscience
and Biotechnology, Daejeon, Korea)ZHE| XHojdlo} AL&slgich ozt Z2AF 88 AxF
HT-29(KCLB 30038)2} QU7 AARANZEZE AMEF SH-SYSY(KCLB 22266)= THtA|EZ=28
(Korean Cell Line Bank, Seoul, Korea) Q2 Hokdlol A3o] AREolT)

2. EX2| AkH| HIEZ Y

IAE] AREA|2] A ZE Cheon S(2020)2] HS #rste] 2=a¥519ct S4KE F<2= MRS 9]
HjZJof| A 377, 24h ¥jFSE &, phosphate-buffered saline(PBS, pH 7.2)2.2 23] A&ttt A=
AR oF 1x10° CFUML =2 243 %, autoclave(AC-12, JEIO TECH, Korea)Z ©]-83}0] 121T
oA 1583t Attt @49 SRt AP o= BEHEe Soto] SISl B8 =
e ARA Fgde] Bk BPA= ANSHA] stod, dEdE A% § 2dF]
(FDU-12000, EYELA, Korea)E AMg5to] S27Z63It}. 527023 AREA= PBSO] 1 mg/mL(F
1x10” cells/mL) s== Aol Aglo] ARt

3. MIE HH¥
HT-29 AlE= 10% fetal bovine serum(FBS, GW Vitek, Seoul, Korea)@} 1% penicillin-
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streptomycin  solution(Cytiva, Marlborough, MA, USA)& 3313t Roswell Park Memorial
Institute(RPMI) 1640 BJR|(Welgene, Gyeongsan, Korea)ollA] BjoF53itt. SH-SYSY AlE+= 10% FBS
2} 1% penicillin-streptomycin solutione 333t Dulbecco’s Modified Eagle’s Medium(DMEM,
Welgene, Gyeongsan, Korea)olA] BjSF59IT}. & M|EF+= 37T, 5% CO, ZA0] FA=l= Axafek
7](Thermo Fisher Scientific, Waltham, MA, USA)oj|A viFs}3iTt.

4, MNoH| |2 ZZHHX] K=

FE A AIE 2o AREE TP 08 HEgsh] flell, EA1E] ARFAIE HT-29 Al3of| 22
o 3 I ARt idshaL, 315t S A ofafsto] 2R (conditioned medium, CM)E A5
THLim ef al.,, 2020). HT-29 HZZ 6-well plateo]] 1x10° cells/wellQ] BE2 BEZ5111 37C, 5% CO,
2704 48A17F iRt B, 712 WA AAIYLE 0% BAfE] ARtEAl AEfH(1x10” cells/mL)
2 mLE 7} wellof] #J2fsto] 24417 Z7} vjgsigith vl e & A5 S)4e5te] 4T, 13,000<g
oA 1027 ARSI #21E S 045 um membrane filter oJ51o] AlEA R 24
HiAI(CM) = ARESHAT

5. Akd| Sl ZZiXe] MESd 54

MTT(3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide) 2A#o] wzl SH-SYSY A%
of thigt AR 9] MEE=A H71E THSIHTHLIm ef al., 2020). SH-SYSY A|ZEE 96-well plate©]]
1x10° cells/well®] HEZ £33t & 37C, 5% CO, 270 A 24417t viksl Tt vioF & A5
A|ASELL, DMEM 120 Lo} Z7817] 80 uLE Z} wello]l 7}sto] 24417t A2]sl3ict. o] AZE
PBS(pH 7.2)5 23] AJ23t The, DMEM 180 pL9} 5 mg/mLO] MTT 294 20 uLE H7}5}o] 4417k
HRSAIFTE HRS- £83 & AJAE formazan 27 dimethyl sulfoxide(DMSO, Daejung, Siheung,
Korea) 100 pL& -8-5]A|% 2™, microplate reader(Biochrom, Cambridge, USA)E- ©]-&5}9] 570 nmof|
A =S 29519k GET-E PRS(H 72)2 ARS3H108, ofle] AL Sof AngEe
(%) ARESIoITh

Cell viability(%)=(ODumple/ODconal) * 100

6. AktH| Sl ZZHX[S| MEIH AEYHA HS St £

ARt AEH A0 tfgh AR Q] AFAE BS AIk= Park 5(2017)9] ¥ Jarsto] ¥
7¥sl9itt. SH-SYSY A|EE 96-well plateo] 1x10° cells/well =2 E26131 37T, 5% CO» RANA]
24A17F vieFalict. Bl & A5 AASIIL DMEM 100 ulof 271817] 80 uLE 3d7Iste] 4A12F
A5t 0% Hy0,5 20 uL AF]sto] 20A17F RESAIFALE ¥k T2 & A|ZE PBS(pH 7.2)2
A Z3E ThS, DMEM 180 L&} MTT 8H(5 mg/mL) 20 pLE 37}sto] 4A17F BRSAIZT) FAdH
formazan 272 DMSO 100 pLof| €3fst &, microplate readerE ©]-&5%] 570 nmo|A P&
27013t = PBS(pH 7.2)E AMESI1 0, of9] AAHAS Bofl AEAYEE( %)y ArEot
ot

Survival rate(%)=(ODsumple/ODcontro) X 100

7. COX-2, iNOS, Bax, Bcl-2, BDNF |SXt &3 =d
Cyclooxygenase-2(COX-2), inducible nitric oxide synthase(iNOS), Bcl-2-associated X protein(Bax),
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B-cell lymphoma 2(Bcl-2), brain-derived neurotrophic factor(BDNF) 3-4A12] mRNA e &2
quantitative reverse transcription-PCR(GRT-PCR) ®}'H-S o]-8-5lo] HA5}HtHCheon et al., 2020).
SH-SY5Y A|ZE 6-well plateo] 1x10° cells/well T8 £33 3 37T, 5% CO, ZANA 24A4)7F
soreISich Wi - A5OR AIZ1S1EL DMEM 1| mLok ZZ9HA) 800 L 2 kele] 44121 Aok
Atk o]F 1 mM MPP'7} 3HE DMEM HiA] 200 uLE F7Fsto] 20A17F BEAIZE ¥ S&
¥ PBS(pH 7.2)& 23] AJAeE tha AlZE 3]475l0] RNA F250] ARESHRIHE. & RNA= RNeasy
Mini Kit(Qiagen, Hilden, Germany)E ARg-5l0] A|ZRAMS] Ao wle} &35199.0H, RNA 5=
NanoDrop spectrophotometer(Biochrom, Cambridge, UK)S ©]-&5}0] A=}, ¢DNAE cDNA
synthesis kit(Takara, Shiga, Japan)S A}&5lo] TAISFI O™, StepOnePlus™ Real-Time PCR
System(Thermo Fisher Scientific, Waltham, MA, USA)& ©]-&5}o] qRT-PCR<S <=35}%it}. PCR |t
2 E3ME2 cDNA 2 L, primer(Cosmogenetech, Seoul, Korea) 2 uL, nuclease-free water 6 pL,
SYBR Green master mix(Cosmogenetech, Seoul, Korea) 10 uLg Eg3}o] & 20 pLE FAJolAT
PCR Z7L 95COf|A] 1527} denaturation &, 60T °]lA] 6027} annealing/extension 403] HHZ-51%
t}. GAPDHE reference geneC.& ARESITE AAT2] S-AR; W $522 delta-delta C(4 4C)HES
ol-gsto] A5kt PCROJ ARG primer= TR ZTE)(Seoul, Korea)ofl A 5131 2.1, Table 10]]
A8kt

8. SHEN

nE Ao =Yooz 33 HKE a5t EAEAMLS GraphPad Prism 9.3(GraphPad
Software, San Diego, CA, USA)S ARE0ILE H= Ail= B mean):HFHA (standard deviation,
SD)Z UeRfItt. A 7k BA1A 521432 one-way analysis of variance(ANOVA)E 0]-8-5}0]
EA5199.0H, ARE A2 Tukey’s multiple comparison testE AT A 79402 p<0.05
i AR v o i L

Table 1. Primer sequences used for quantitative reverse transcription PCR

Gene Sequence Reference

F:5-CAAACATCCGAGGACAAGGTGG-3'
BDNF Cheon et al., 2020
R:5'-CTCATGGACATGTTTGCAGCATCT-3'

F:5'-CCTCGCTCTGGAAAGACCAG-3'
iNOS Cui et al., 2020
R:5'-CATGGGTTTTCCAGGCCTCT-3’

F:5'-AGCATCTACGGTTTGCTGTG-3'
COX-2 Ma et al., 2019
R:5-CCTGTTTAAGCACATCGCAT-3’

F:5'-GTGGTTGCCCTCTTCTACTTTGC-3'

R:5'-GCGGACTCCAGCCACAAAGATG-3'

Cheon et al., 2020
F:5'-CGGCTGAAGTCTCCATTAGC-3’

Bcl-2
R:5'-CCAGGGAAGTTCTGGTGTGT-3'

F:5'-GAGTCAACGGATTTGGTCGT-3'
GAPDH Cheon et al., 2020
R:5'-GACAAGCTTCCCGTTCTCAG-3'
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n. g9 3 uF
1. Akd| g2 ZZUHXI| ME=Y
s T AR T A AES A o= whdsh] sk, AEE fANES] SAE ARAIE
oIzt 24 G2 HT-29 A|lxof| A2jste] Z 78] (conditioned medium, CMyS A|Z3Hich AZ2H
CMO] A3z Tt HZ=/d2 MTT assayE °J-8-5t0] SH-SY5Y A|ZojlA B7slqitt. G2
ARFAI(1 mg/mL)yE A2Jste] AXg BE CM SH-SYSY A|2o] thste] 97% o] &2 AE&
< eIk Fig. 1) wheb £ Aol AR8E CM SH-SYSY Ajaze] ofsh Qbdgh 2o s et
HH, AFET a3} B7HE ek Aol ARt 2AUS SIStk

2. AkZH| QU ZZKI) MsN AEHA BE F1

S S0 A 21T} FRA CRERRSIA TR0 QI8 AR o] Fokt 2ol
ARF] A3 ol AL 2ls) B4k reactive oxygen species, ROS)0] Tzt 44T A9
44 SHEHCobley e al, 2018). O3 ROSS] 57M= DNA 4, Tl 41} o A ATMAIs)S
Rurslel A Vs oot AE B Zsh, FAE A AEdal Sxsjoln
SIS B HAA WD R Peohs 7H0R A4S A0 B3 Yk Utiara
et al., 2009).

B ATONE H02 SEE A8k AEdA 2A0M ZAWACMO] AFAE B aE
B7sigom], 1 23 Fig 20] AMBHTE. SH-SYSY AEOIA o 50%0] AEAEES vhehiie
1Co %491 100 M H,0,Z AH8H4 AEd|A I 2402 A5 HO, HIHEZO)S 100%
o] 8 U W, 10, A2 B2 49.77%0] BESES etk v, HO.R &4
5 AlFA| 0] SMF398 ARFA| 52 CM(SMF398-CM)} SMF470 AHA| 9281 CM(SMF470-CM)&

)

120+

100 -
-
=3 80—
2%
8 %01
> I
P 40-
o5

20—

]

ATCC14917 SMF398 SMF470

Fig. 1. Cytotoxicity of heat-killed lactic acid bacteria (LAB)-conditioned medium (CM) on
SH-SYSY cell viability. CM was obtained by incubating heat-killed LAB cells with HT-29 cells.
Data are presented as meantstandard deviation (SD) from three independent experiments (n=3).
ATCC14917, L. plantarum ATCC14917, SMF398, L. plantarum SMF398; SMF470, L. plantarum
SMF470.
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Fig. 2. Neuroprotective effect of heat-killed LAB-CM on H,O»-induced toxicity in SH-SYSY cells.
Data are presented as meantstandard deviation (SD) from three independent experiments (n=3).
Different letters indicate statistically significant differences (p<0.05). +, HO,(100 pM); -, without
H,0,. ATCC14917, L. plantarum ATCC14917, SMF398, L. plantarum SMF398; SMF470, L.
plantarum SMF470.

22 At A, AEAYEEL 72.98%2F 70.65%2 WFERLE, Hy0, A]8] tiR(+) tiy] fojzo=z
yEgo] 3= E|QIKp<0.05). EZH AR TRulo]| QEIA F39 L. plantarum ATCC 14917 52
CM GA| 72.44%9] EES Hol & Ao AdE ARHA| f2ff CMTF FARE 23S G31E Uet
Ujgich o]2fst A= SMF398-CM} SMF470-CMo] H,0,0] 9J3f G5 AFala] &Alo g Al
BHEE o 715/dS A, ol L. plantarum A=A 3 CMO] Hy0,2 =¥ SH-SYSY
A0 BEES oF 1.378) F7MAFTHL B gt Lim 5(2020)9] 27}t YAt AFS Helrk

3. AkZH| 2 XzHXle ¥E oFl &1t
MPPE T o)l e AgHs A4SAR, nERcell A4AEAY B3

71578Ne AR AEHYIAE SFEATIAL, AEAPE AodY FRE B/steto] Rl 41784
O] MeiE £ARS BT ok= A0 F HE 1 QJtiPrzedborski et al., 2003; Dias et al., 2013). T &
o] MPP*% inducible nitric oxide synthase(iNOS)2} cyclooxygenase-2(COX-2)2} 72 FSA4] wj7lQl
Ajo] WS Z7HIA AAAE W8S 2UsHe 202 BHHCui a al. 2019 Wang ef dl,
2005).

2 Aol MPPTRE RieE A S0l thet fAlE AREA] R 2AERI(CM)] FdS 2t
£ grisl] 9lsked, MPP* 2] SH-SYSY AJEojlA COX-2 ¥ iNOS2] mRNA Hd 525 245}
thFig. 3). MPP* T= X2] tRA(H)olAE COX-29} INOSQ] Hro] fojdog 271519 oL,
CM2 A 23t FofA= 7 AR Edo] I {oJsHA| 45l 3itk(p<0.05). 53] SMF398-CMt
SMF470-CM Aol A COX-29] W2 212} 60.66% L 64.28% TAE I 0™, iNOSS] W2
247t 62.52% 9 43.40% ZH0l0] MPP' B A2l o] olet 7ta S e icp<0.05).

NO= iNOSO] ofs] A== 8 95 ISR, HeotA 8488 4F S5AUBACIA 895
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Relative mRNA level
% (COX-2/GAPDH)
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100 =
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O e
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5= Sz c
i 85 40- bl
G = =
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20~ =
T 0= ~T T
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Mpp* ATCCIA917 SMEI98 SMEATD

Fig. 3. Effect of heat-killed LAB-CM on gene expression of COX-2 (A) and iNOS (B) in MPP"-stressed SH-SYSY cells. Data are presented
as meantstandard deviation (SD) from three independent experiments (n=3). Different letters indicate statistically significant differences
(p<0.05). +, MPP'(1 mM); -, without MPP". ATCC14917, L. plantarum ATCC14917, SMF398, L. plantarum SMF398; SMF470, L.

plantarum SMF470.
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HRQT} AR fuelo] I @ YEslolsia 2L Haly vusie] welel WHel
H=]o] Qirth(Saha and Pahan, 2006). ESF COX-2+= prostaglandin B, /43S EXok= 42 1171
W SER oA FEHHEE 207 HEQIthWang ef al, 2005). WA B A7 Avi= AEA|
F2 CMo] MPP* 2 =¥ A5 R EES ARt ZMN AFHEY] A5 wHe2 24T 7t
R

4. ArR| Rl ZHEHX|S] MZAFE M| st

Bel-2 family TE2 njEZEof oA HZANE 320 28] SRl JTZ It Baxe
vEZEeot 2] Fide F7HAIA cytochrome 0] WES REHOZH AEAMES
1, Bel-2i= v[EZE0L B QPPeRie] AEANES ofAIShe FHIEANE TR 2-83HH(Singh
et al, 2019). TEHA Bax/Bel2 HH H&2 MZAFES] HE RIgcle $83 AE= ZgHrt

CMQ] N|ZAFE(apoptosis) SA SIS H71517] o1o] Bax/Bel-2 L& B[S EA519tFig. 4).
MPP* 2] E()E HIHERE(-) thH] BavBel2 B1@o] 2838 71510} MPP'o] Ol AlaLAjol
AR5] 2SS FI5HICE W, SMF398-CM 2! SMF470-CM A2l MPP* B Azl
O8] Bax/Bcl-2 H]&0] 2] 0 & ZASITHp<0.05). Cheon 5(2020)= MPP* A{8] SH-SY5Y AJZo]|
A] Bax/Bcl-2 H|Z0] tiZ< tijd] F 2,38 7610, Lactobacillus buchneri AtA| 52l CM %20
of] HEE 4208 AT HUSIG oleia ik B Aol B A I,
SAKE AR 2 CMo] MPP'R sl AEAbE) wheiEl wske Yol 7R Holztt

5. Al#A| R2l| ZZHHX[S] BDNF sl 7t St
CM9] AAARZ BT avE Zrldog #0l5ly] 5o}, BDNF(brain-derived neurotrophic
factor) WHZ 4510 HFig. 5). BDNF= AGA1229] A&, H3} 9 A[FEA 744 FAo] E4=4Q]
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Fig. 4. Effect of heat-killed LAB-CM on Bax/Bcl-2 ratio related to apoptosis in MPP'-stressed
SH-SYS5Y cells. Data are presented as meantstandard deviation (SD) from three independent
experiments (n=3). Different letters indicate statistically significant differences (p<0.05). +, MPP'(1
mM); -, without MPP",

a
100 - a
= 80~
iz )
£ 60- c
x 9
EIL
=
% 2 40- d
== & E
e [ 2
20—
0 T |
= +* + + +
MPp* ATCCIAHT SMFI98 SMFATD

Fig. 5. Effect of heat-killed LAB-CM on gene expression of BDNF in MPP'-stressed SH-SYSY
cells. Data are presented as meantstandard deviation (SD) from three independent experiments
(n=3). Different letters indicate statistically significant differences (p<0.05). +, MPP*(1 mM); -,
without MPP*. ATCC14917, L. plantarum ATCC14917; SMF398, L. plantarum SMF398; SMF470,
L. plantarum SMFA470.

A BFUA=, AGHE AFES AAlstaL g3 slEg S405ke 83 HE FrhMiranda ef
al., 2019). MPP" 2] tiZ<H +)0l4+= BDNF o] foj3 o= Hastglont, CM Aefwold=

Resour Sci Res, Vol. 8, No. 1 | 59
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o] olalo F7hEIgirkp<005). 53] SMF4T0-CM Helg-e MPP' SRzt chu] oF 3.1v]
=9 BDNF H&-E VeIt Bock 5(2023)2 H,0,& AleH AEHAS Q535 SH-SYSY Al
o| A Levilactobacillus brevis 52 CM #2]o] e BDNF ¥tdo] &7lst%ctal BErgt v Qich

2 A A}, AEE fakE AR 8 OME AleHe AEZIA SHoflA] SH-SYSY Al3Eo] A&
2 FoHoE FIAF oM, MPP R Ried ASERST n|EEE o} ofEH AEAPEE Ao}
+ A%e YEUSIH. E3 ABA O] AET 715 Aol Al Aes Sh= BDNFO| Hae
ST CEZH Al AR S avks Yehlglth £5] MPP R F SIS AlsEr oA
VS AL} AF LA S7P7F SAlol TEE U= H2, CMO| Hget =4 A 12 Hsle}
THo] ABET a5 Uehd 7S ARRITL o=t ke ikt AlZE R 7
(exopolysaccharides, peptidoglycan, lipoprotein, lipoteichoic acid, surface layer protein) & ARFA| 5
AR 8 viAE QS 7Rs-80] 1oH(Bock ef al., 2023; Park ef al., 2017; Team et al.,
2020), FAIZQ1 2K 1A} 7140 disiAe FF F7HARI A7t B asith AgATtol mEw,
olF i 5 ¥H AoAdE Bz 9 AlSH AEYA W AR 7|3 2Ecks Aow
B %3 Q] Om(Nataraj ef al., 2020; Pique et al., 2019), ZAIAAZ(ROS)Y £ AAFEYA 23k
o] F8 7] 7= AAHIL H(Uttara et al., 2009). WEHA 2 Aol TEHE A7ES avt
A] olet FARE 24 7)1H 1} BAHUZ 7FsAdo] 3lom, ofRt A2 FFAOR AFAE)
P FAeE AEE ol 7199 7ol Sl

V. 2 <%

B A= Lactiplantibacillus plantarum SMF398 2 SMF470 GA2] ARFAQ] AFRES e
B7FotaAl = QUet A E(gut-brain axis) TH TS 7FHZH 02 wgslr] Ysfl, A
AFAIS A5t HT-29 A|E G 2748 A](conditioned medium, CM)Z SH-SYSY AlZA|3Lo]| 4-&
519t} SMF398 & SMF470 98] CMS H,0,& G=H AlS}2] AEH A ZA0A SH-SYSY AJE9]
RBEES A0 R A OH(p<0.05), MPP'E FHE AIEA]S Astellrt. T3 SMF398-CM
T} SMF470-CM& MPP* A2]o]] 9J8f) Z71 iNOS Z COX-2 L&} Bax/Bel-2 HI&-S Qojd oz 744
AJ713L, BDNFO] Hag o202 Z7MIZH(p<0.05). °oJ2f’t Aik= A Rl EA2] L. plantarum
AR BAIE o7 BEE Bl AFES GE UEhd 71573 AlAbelH, AEA 715t 7154
2AEO] &E TFs= AR

V. A =2
o] =2 ARATAL 71 ATA A0 RIFIAL056371)9] A Yot P iglsLict.
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