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oF: B Ao e AX 8- Lactobacillus johnsonii®] anti—inflammation 52 3215}t Rat 57
XM Q] Raw 264, TA|3E 9| Lactobacillus johnsonii T2 &S *] 2]l -89 marker?l TNFa2} IL13<]
A glgh A1t 250 pug/mL FEEE A YA 1 ug/mL LPSE A gt th 2 tiv] 2hz} 40,55%2F 34,66%2)
TNFa2} IL1BS] =k AAE ZIstalt, 3 LPSoll 2%t cytokine W& 9] 34 ?H/\]—O]Z]—O NF-kB9] A A&
4& gl fﬂ’ﬁﬂ 1 pg/mL LPSE A 2]gt thx thH] NF-kB2] HAREA]-2 40.76% AAHS Slstqirt. uf&ol
2 AZLANE 53| Lactobacillus johnsonii T4 &S LPSo| 2%t cytokine?] 2Hd & ‘{.]—Z] ‘34 NF—kBAALEHA
Bae B 99 Bl a8 %4 242 4SS sask.
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Abstract: In this study, the anti-inflammation efficacy of Lactobacillus johnsonii derived from Kimchi was investigated.
Raw 264.7 cells, which are rat-derived macrophages, were treated with Lactobacillus johnsonii lysate to confirm the
expression level of TNFa and IL1p3, which are inflammatory markers, and when treating 250 pg/mL extract, the expression
level of TNFa and IL1B decreased by 40.55% and 34.66% compared to the control group treated with 1 ug/mL LP,
respectively. In addition, as a result of confirming the transcriptional activity of NF-kB, a key transcription factor in cytokine
expression by LPS, it was confirmed that the transcriptional activity of NF-kB was 40.76% inhibited compared to the
control group treated with 1 ug/mL LPS. Therefore, the results of this study confirmed that Lactobacillus johnsonii lysate
is likely to be an anti-inflammatory or skin-soothing functional material by preventing the expression of cytokine by LPS
and controlling NF-kB transcriptional activity.
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factor-a. (TNFo) 532 €E521X}2] inducible nitric oxide synthase
(iNOS), prostaglandin E2 (PGE2)9] o] Z71eHH3].
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Nuclear factor kappa-light-chain-enhancer of activated B
cells (NF-kB)y= 5 240 F83F AghS Hddhke AA
QAR Aazo] AHE 9 F5 TRISE Ak IS
Hok= A2 Th4,S] 53] NFBe g5 42
cytokine, chemokine 59| S-4A} €&l 4dslo] &
oo 2Hsk= Zos dHA QUH6,7]. 53], HFolx
TR 22 A3 A3k skt Tt 93 o
= Ao dHA o] HRge g5 A= Wot
FOIA[AL Foje=q, 1A B dS5A ke s Bl
AlA, s 5o A54d Edolu glEr] 24 =
2 4= QIEH9,10].
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53] toRet WaAE 2 QAW oigelld ==
Lactobacillus$:2- SANF2] §F FH72H olof 23t Jdas
o] BalA] tieFel Ak AAEAASE At o FA AL itk
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2.1, Lactobacillus johnsonii 22| L Ol XM=

H Ao M= Lactobacillus johmsonii ATCC33200 (ATCC,
USA)YS AR5, Bl MRS broth (Becton Dickinson,
USA) vijR|of| vljFslATt. Lactobacillus johnsoniis ZW|oF
T ZufoFH 1%E MRS brotho]] 24 h ¥jeFeE 3 9,000 rpm
o4 10 min FF HEEst] FARAIE skl
PBS (Welgene, Korea)Z 2 3] A3, S745 H7 &
Z-2alE2)7|(ultrasonic processor, Branson Ultasonics Model
450, USA)E 0]95}5] 20 min £} sonication 310 G4k
= 28] shsieley ikt SRS 9,000 rpmeilA] 10
min 32t Y4 Eefste] B849 £ AASKIAL
e A= NS 02 um syringe filter (Millipore, USA)E A
251 Lactobacillus johnsonii TS ATt Lactobacillus
Jjohnsonii AN E=AAZSI] DMSO (Sigma, USA)o| 3]
Asto] Ajaze]] Azlsteir
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2.2, MEEMAR

A= A 344, S-dimethylthiazol-2-y1)-2. 5-diphenyitetrazolium
bromide (MIT, Sigma-aldrich, USA)E o]835}0] Z4a}ick
Raw 264.7 cell (ATCC, USA)Ol| Lactobacillus plantarum "33
FEES Z1710) R 24 h 2] 3 500 ugml MITE %]
2f51o] 4 h BES-E AI71AL A AA & ZF wello]l DMSO
100 uL& Ho] 0d 5 plate reader (Thermo Fisher Scientific,
USA)YE ARES1e] 540 nmeld] S35 S4sISick

2.3, TNFaQ} IL1 B 25 =5

TNFa®} ILI3 mRNAQ| &2 quantitative polymerase
chain reaction (PCR)= ©]&sto] SAITE 1 ug/ml
lipopolysaccharide(LPS, Sigma, USA)®} F+&=5 FAl0l A
2]5}3, 24 h 9+ A=)z} Bk Raw 264.7 cello]l TRIzol
(Invitrogen, USA)S ©]-83lo] total RNAS F&3+ &
reverse transcriptase (Qiagen, Germany)E- ©]-85}¢] ¢DNAS
deIITE 27 4% cDNAo|| TNFag} IL1BS] HEs
slolalr] 9l TNFa primer (TNFo forward 5-TTGACC
TCAGCGCTGAGTTG-3; TNFa reverse 5-CCTGTAGCC
CACGTCGTAGC-3; ILIB forward 5-CAGGATGAGGACA
TGAGCACC-3; ILIB reverse 5-CTCTGCAGACTCAAA
CTCCAC-3)?} miScript SYBR-Green PCR Kit (Qiagen,
Germany)2 ©]-85}0] LineGene K cycler (BioER, China)o|
A] gPCRE X13Y5}131 1L, = AIR= GAPDH mRNAS| ¢F
< =431 normalizationgh ZEo 2 AWNE &3k

2.4, NF—xB TAL 24 =H

NF-kB ZAF 84 =48 reporter plasmidQ] pGL-NF-xB
£ olgslo SAsISik pGL-TRE (1 ug)9} normalization
plasmid 2] pCMV-3-gal(0.2 ug)- Hilymix (Dojindo, Japan)-2-
o] 8510] Raw 2647 cello]] @2 913}, 1 ug/mL LPSS}
FEEZ Aol AEgk £ 24 ha?t A2sigich. A7t
L AlZE 58510 1 X luciferase lysis buffer (Promega,
USA)ol| Wil 83l % luciferase reagent (Promega, USA)S
o}-§51] huciferase®] TS Z7g510 NF«B A S &
“golsiek. 2= GhE B-galatosidase©] E/d-E O-nitrophenyl-
[3-D-galactopyranoside (ONPG) assay= =4J5}o] HASIHT)

2.5, Cytokine & =&

Raw 264.7 cello]] LPS 1 ug/mLe} =52 S Ao] Zg]
St 3 24 hip?t vieFetoiet. vk & AllazujeFele: 3l4=5}
of dilEeEet & dojxl A5l el cytokine (IL-1[3,
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TNFa) Shol AeRe Zsheich 2 i ek

enzyme-linked immunosorbent assay (ELISA) kit (R&D
Systems, USA)Z ©-8-5}o] sttt

2.6. Eﬁl%ﬁ

= Ayl= 3 3] vk ASEQlon, student’s restS
%oHp<0.054 Aitto]] FAARI Felido] gkl wetst
SAck:
S B

3. Zut ¥ o
3.1. Lactobacillus johnsonii TAMRH K= 2 Raw264.7
MIEOM Lactobacillus johnsonii THHHO| M|
=xs0l
X Aslof|x= Lactobacillus johnsonii ¥|%F¥, Lactobacillus
Johnsonii wAIE XEFS=Tk Y, Lactobacillus johnsonii <t
AE EgeiA g mjole] g9 S wlaehs A
AFE E3| Lactobacillus johnsonii wAE EZBIA| Y=
uajjols AMelsto] A3S ZIggs19it(Data not shown). Y
WO o] emold ujopele] AkS AZsA
AR AatERt el wg/ml LPSAERE thH] 250
pgmLFI] SIS 1521% 229 Rek FRE EEA
o2 w1 pug/mL LPSH 2|t tH] 250 ug/mlregeo]]
OJaliA] 40.76% 42| FABAOl =L, wAIE 3ol
shfole] A9 71 2] EE BTN olgelol &
58 sk A7eld Bolxis AR NFBe) S48
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Figure 1. The cytotoxicity of Lactobacillus johnsonii lysate.

Raw264.7 cells were treated with Lactobacillus johnsonii lysate
(concentration is ug/mL) for 48 h, 37 °C. The result is presented as
the mean + SD of the experiment (N = 3). ‘p < 0.05 (vs. control).
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S7H7IE AR TEEo] & dAloie dAIE
3t Lactobacillus johnsonii TS ALESto] AlFS 213

StoArh2,23].

Lactobacillus johnsonii Ta|Ho]l 251 Raw 264.7 cell ]
AFEAYEELS MIT assays 53l SRISIICHFigure 1)
Lactobaczlhts johnsomii  TrAHS- 50, 100, 150, 200, 250
pgmls=ds Z2sto] *ﬂi%*éa SA%F A3 250
ughtL7A] 0% o440] &S ek wEo o) Al
AHoflxl= 540] Gl 250 ugmLols) w5 FHtofA] X188
sjoic.

3.2. Raw 264.7 CellOl|lN Lactobacillus johnsonii THY
OHO| TNF a®} IL1B HEixE5t0|
o5 dFoll a3k thlel TNFaot LB UEe €
O15}ATH18-21). Lactobacillus johnsonii o] HZA
Al E7IQ1 W oA AutE ERlsh] sl LPS= TNFOl
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Figure 2. The effect of Lactobacillus johnsonii lysate on TNFa
and IL1B mRNA.

Raw264.7 cells were treated with LPS and Lactobacillus johnsonii lysate
(concentration is ug/mL) for 24 h, 37 °C. The result is presented as
the mean + SD of the experiment (N = 3). “» < 0.05 (vs. control),
" < 0.05 (vs. LPS treated Raw264.7 cells).
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Figure 3. The effect of Lactobacillus johnsonii lysate on TNFa
and IL1p.

Raw264.7 cells were treated with LPS and Lactobacillus johnsonii
lysate (concentration is wg/mL) for 24 h, 37 °C. The result is
presented as the mean + SD of the experiment (N = 3). *p < 0.05
(vs. control), *p < 0.05 (vs. LPS treated Raw264.7 cells).
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Figure 4. The effect of Lactobacillus johnsonii lysate on NF-xB
transcription activity.

Raw264.7 cells were treated with LPS and Lactobacillus johnsonii
lysate (concentration is wg/mL) for 24 h, 37 °C. The result is
presented as the mean + SD of the experiment (N = 3). #p < 0.05
(vs. control), *p < 0.05 (vs. LPS treated Raw264.7 cells).
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o} ILIRY) WS G=3lal Lactobacillus johnsonii 12§Y
= Agsigick. @87 LPse] ofsf| =% TNFag}
IL1B%] mRNAS] W&o Lactobacillus johnsonii Ao
ol Wio] ZRARl AL SRlskitkFigre 2). E
FLISAS: 4 TNFa2k ILIBS)] chu) wil o1 7he
Aoz gRIFgIeh & AFoli= LPSet ikt 5=
= SAlofl A2Jatglom, ol= LPSe 2Jafjx] WaH Hs
4 HOIEIARIS| AL UGS ANE 59
24 Afo]E7lele] mRNARK] SIS Sulgict E
LPS= dta o= Algto] uof] EAsh= ¢

7| W&ol Lactobacillus johnsonii TN Al 37
ofli HE= A% S AT 4 & Aos wdd
2 9Jei2223].

3.3. NF—«B TA} &M =fol
Lactobacillus johnsonii I}aj|ofo] G54 A
g Soh] el ol 2208 4 gl o dopd

26 NF-kB bmdlng 51te7]- AkelE]o] Q1= pGL3- NF-kBL
ol gato] ERISIFCH25]. AE 2} LPS| oslia =
NF-kB2] ZAFZAJo| Lactobacillus johnsonii THjoRe]] ]3]
A FEoER o R sk 2 Q@J& T AU
ol & =79 AuE F ’6‘} & W Lactobacillus
Johnsonii TAHo] Mot E= G5 QIR Zof] oJ3f|
IS A At ETRRES Bt HJ—‘%O%A 7hAE
2 A8E S Qs TRsAS RojFEQu19-2024]. FES
712ABL 28 SA @t Q=9 lactobacillusZo A =
Aot FHaIPt S AT 5 dE=d[16,17], o=
lactobacillus250) %—%Zi% AES 7HA] L Q)] whiEe] &
A3 Fo o= Wik 2= QJrl14,16,17].

J

4. A =

= ﬁ:rmﬂ/ﬂ Lactobacillus johnsonii TH|o}-S E-85}0]
P A5G SRISIITE Raw267.4 Aol AZEAS
Blolsla, NF-kBEA 24 388 =A5)0] Lou:] )

ALt A2 Raw264.7 Ajszof AjsEs/d 250
pgmL7IA] Feks mIR|A] Q8o (Figure 1), LPS= HLE]
gzour culRle]l TNFael ILIRS] ¥Fo] Lactobacillus
johnsonii RN 250 pg/mLof| A ZFZ: 40.55%2} 34.66%2]
AAEeS B YlthFigure 3). E3H F50] Fagh HARIAL
Q1 NFkB9] &Ao| Lactobacillus johmsonii M 250
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