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3 EAZ HT F2A dyol BE o] BRuAE EdA Basa 9.
7] =9 PM(particulate matters)e, Z&7|5 TalA ¥ ZZ(alveolar epithelium)& T33lHA ¥ 27
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OJEFIRIS F7HE FESHH, #H oy A A thddE FUHE RS ol#d #H 244 EAlste vt

Azwxe] EW TLR-11 E+ TLR-1VS] DEPNel ti& whge %A Alo|Esiele] 2718 fushdr, dudo
[e)

L \=
= M2 (asthma) FAIE 2 BAE 7HAAL dFe] B AL Tt
&

ki
of\
)
[
do
Ntﬂ

Li Xue &<, ZolA #AE LPSe] 8% % S7I2 FAE U528 5 (Endotoxemia) @ TLR-IV EA32 <13
g H-23E4d AWINALD) & $3tA71aL 85 W54A859] sX2E Folvt ZEHO|QEAE o] &3
A mlolAZuto] - (microbiome) Fdo] Fag AL drte AL WY

gk, Jun Li & o2 BRoA ZRulo] QB AE ALEete] Fo] mio]aRulo]l RS ZEstal AAHoR FF
9] Z2AQ1 Tl A ok Al A4S EY F AU AT, TR 4GS ZEulo]| e aE Holx] &
& izt HEle] ZEulo]|QElAE vl Hlmatol A 40%7F4] A Hon, w3k Fat 2z wke] A IL-17
of T& HAe} IL-178 AAehe Th-17 AEF9] #4E F=a3ich

(A7) eied]
[1] Kim J.W., S. Park, C. W. Lim, K.H. Lee and B.S. Kim, 2014. Toxicol. Res., 30(2); 65~70.

[2] Fonceca A.M., G. R. Zosky, E.M. BozanichE.M. Sutanto, A. Kicic, P.S. McNamara, D.A. Knight, P.D.
Sly, D.J. Turner and S.M. Stick, 2018, Respiratory Res. 19;15~25.

[3] Tomaru M., H. Takano, K. Inoue, R. Yanagisawa, N. Osakabe, A. Yasuda, A. Shimada, Y. Kato and H.
Uematsu, 2007, Int. J. Mol. Med., 19;17~22.

[4] Susanne B., M.J. Fenton and J.M. Soukup, 2002, Am. J. Respir. Cell Mol. Biol. 27;611-618.

[5] Li Xue, J. He, N. Gao, X. Lu, M. Li, X. Wu, Z. Liu, Y. Jun, J. Liu, J. Xu and Y. Geng, 2017,
Scientific Report, 7;45176 / DOI:10.1038/srer45176 / www.nature.com/scietificreports.

[6] Jun Li, C.Y.J. Sung, N. Lee, Y Ni, J. Pihlajamaki, G. Panagiotou, 2016, PNAS,
E1306~E1315/www.pnas.org/cgi/doi/10.1073/pnas.1518189113.

w59 1§
EC R

S 2EAEIAA AEIDB 2 LNI012(Streptococcus thermophilus IM1012) 5 (KFCC11771P), % o]=

Eedhs A5 2 e A &9 oA e 8RS =S Alestast

aeu, 2ol sjdstaal sk Al o) delM Aud AR AFE A dor, AFHA &2 = uE A

_5_



[0018]

[0019]

[0020]

[0021]

[0022]

[0023]

S==5 10-2021881
Ee ole) NAEE B4 & FHE olE F U Aol
A9 HE S5

Ao A 1 &He, 2EIEIAA ARIAHA LMI012(Streptococcus thermophilus 1M1012) 5
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o oJst MxEAdT A ASE A3AZ olyel MAEF ue] AAAF(R0S)S AAaAZA 4 Y. ESH
Abst 2EY A AA g4 SOD(Superox1de dismutase, IHA3IE AA &%) =3 HO-1(heme oxygemase-1,
Heme 3 &4)9 A4S F7MA71H, vk Edlo njAWx] EF =22 DEPM(diesel exhaust particulate
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subsp. lactis LM1009), StERMA#]2~ i~ [M1011 (Lactobacillus rhamnosus LM1011), 2EREFA X~ A
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2 A% 495 vepd g ot}
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gale A = U
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S ST 7IE Y F o, oo AgEA && ¢ Ut
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A= AA G4 AAFS 24T F Jdoy, oo AR &S F ATk, dE E9], V] Abst 2EH~
A EAE SOD(Superoxide Dismutase, IAMsHE: #A|A &4) 3
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olste] A7) Arsl 2E# 2 AA axe AES A IE /T SR ¢ don, ofd AgEA s
F At

A7) A3l 2B~ AA &4 5, HO-1(Heme Oxygenase—1)2 Heme #3] SAREA AXE ol A3t ¢l ~E7 2
7F F7HE W o]e] AAE A AR FUkske A ake] gt

2ol o e glojA, Y] 2EfESAL~ ARdes LN012 #FE PAUAR s F7HE HO-1(Heme
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= u}
Y
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N
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Fol 3
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’ 2%
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Aol £4g A7 2 5 v
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e FAAAE AU & glen), ojd ARHA g & Utk

wlel o FEA oA, 7] 2ERETAZL Andel LMI012 FFE AEAR Astel S AL
= B4 oo

T AU
ool o P glojx, A7) AEFEITAL HEIE A IMI012 #5E vAUAR Qs WEs Atst ~E
g A7 aie] YEAFSE 24T 5 doy, o AFRHA FE F Utk dE S0, 0171 Ahsh ~EY

#A+ SOD(Superoxide Dismutase, ZMitsteE AA &4) /%= HO-1(Heme Oxygenase-1, Heme -3
£ et AY 5 oy, ol AgHA s U

EFEIA~ ARIAY 2 LN012 #7E vAUAR 8] s Abs
T Ro, oo AFEA S F ATk dE =

o

2 |

Gk 2Ed s AA BaO P RAT A, Y] 2EREIAL AR LI0I2 TF
2 o)

=<}

Zol et 2 o
oJate] A7) Arst ~E#E A A &axe APES ] IF H/EE STRE Qo old AlgtHA &&
T Ut

A7) A3t 2Ed 2 AA &4 5, HO-1(Heme Oxygenase—1)2 Heme ¥3] &ARA AXE ol A3t ¢l ~Eg 2
7V 7S o] o]9 AAE 34 SAIH R FTtete HEe] ATt

wgel 9 TR QolA, A7) SEubdels 012 FFE WARAR 18] F7HE H0-L(lene $3) E2)9
WS B 2L 4 ddont, ol ASEA e+ Avh 6F Fol, 37 vAWAd wHel ueh
H0-19] ATl F7HF A5, 47 2EAEIAZ ARDY L D012 3 SJste] 7] H0-19] BYFE o

% F7H02 & Qont, ool ARHA e & Uk,

o o F&dol oA, 47 2EREIAL HEAY 2 LMI012 w55 HAEAR & F7He 9543 AL
O|EFIIY] S AN F o, old AFEA &S F vk, dE o], A7 HAWAd =Zo o
o A543 AlolEFRRIe] Aol SUksE A9, AVl 2EESA7| 2~ ARF 2 LMI012 7l o5t A7) 4
S ALl EFMRIY] A ZFS FAaAA o, o] AgEA s & Tt
2ol o el lelAM, 7] A58 Aol RIS INF-a, IL-6, IL-1B, % o]5°] =FER o]Folx
o B HE MuE i oS Xt Y oy, oo AlgEA & Ut
Yol o FEo gojA, A7 ~ERNEFA A &13% 2 M012 #3E VAHARE Qs dAsE HNE 5
4e gsiATE AY A& Eof, A7 2EfEIA ARIAY A~ LN012 dFE AXe] 848 F
TINZNAY, MEe] F5A4S AARATIAY, A3t i‘f—iﬂﬂi AA a4 WFS A5 7Y, B 9F
4 APolEFRRIS A HES AN EZN, nAHAR Q&) HASE AX SA4S S3iAE F oy, ol

2ol o FH Y odolA, Y] 2EFEIAA ARIY A N2 F5E WAHAR A LAstE F)x
29| &

29 o Fddd oA, 7] 2EREIA~ HEIAH 2 N2 #5e 8F 1 548 gaA7eE RAY
T oy, o AgtEA &S & k. CdE B, AV 1+ 54L& J ¢l ALT(Alanine
aminotransferase), AST(Aspartate aminotransferase), H+i= LDH(lactate dehydrogenase)E& &3] &0&
glom, A7) AEYEIAL ARDes LN012 FFE Az gl wet ARl o8] 5@ 47 2k 54
FaAZ T o, ol AFEA s F AUt

o OW

4 Az

to



10-2021881

s=s5

G il Colelc 7o Mo T Wo ®F = T Y == M O N LN 4
w5 R W e o Njo X0 ! - iy o8 Mo BT b o (= T . O — o "
X0 X m 2 o= N = TR jalh B RS —_ L —_ —
= oo B Sy o 3n RS IS — — cy = % W T . 3 S
Vg = = 2 B9 N R o Pt W = = do —~ [ ~
— 2% ~ (U ~ - = gjo i o Mo ® T L ~ ™
~ S = A HOR o ~ T s Ty oo 250 mw . do s N A
Bl ! _ N s ! = ) _ T _ = = Me pj 2 =
$Ex % S T EE =m 2x% PE w®x_z 2% Tz X
= " my BR — — - al— o T = = B0 — B e = . BT o
v R G omu o w ° w3 %2 W o T Wﬂ ,_mo S %o o * AHJT N e - - ‘aﬂ R
o) = X - ; . _ . T g
OE OLM ﬂuu - X E “ﬁEMW ﬁi o — 0 Lt BT i ﬂﬂq = = ﬂAI],DIT_m w m ‘_t Wﬁ.“ﬂ%no ﬁi
T M oo X B 0 X M =5  wrn X - o
- oF 3R En o T ® - o % W of do B oy Ay
xR o ol = - Ak D = I — BT oy o s o = N
_— D\ N T ol To R No = ~, H < Az I/ R W 0 oR
do K 3 EIPLEEC = B o oo ol =% T aE R ¢ T s ™ T " rh
— < ' W o Wz o . - = X T
éiﬂ% Eﬁﬂr. R - = = Ho'moog Lo'MT Wn«@w@mﬁ Hﬂnwﬂ_ owow@ﬂw%ﬁ m% ,u,mﬁw% m
S BR ~ 0 froat E @ o - 9
PREy M B ® w3 T - T R T L M e 2
_ ALZMM HlAT L s i iM :.Lﬂ AQ,]E ﬂEmﬂH ® T Vﬂ — < 3 % Mo & X
touge BgEes v o®, veg dn Trig® 3. - owz? S8 Tz g
N o = = P2 o & i ) T @ O e G = =y o 80 By »
Wy o W X omw x P T = oyt oFe S oPEL s Pww 7
I 3R P Ny g o) o= S o= do ™ QP o o
Toa® 2% N ® 5 2Es Er RTE T oF GGy Swo 2Tk 2
SomT mw WA TR 2%z °F 2T L EX m, TN s LT
<7 Y o J —_ = . o Lo I~ - B - m 5 = ]
5 _ oW Ty 5 -5 = KR S ook wELRERT g N &Arleo,mm el mﬁoﬁ% M
4 HV‘._MI_I&]L ME 7‘_%% W mmo.mfl i‘mS_]Lr# e w MK %AT OP Ltﬂth Gl oEWVLUr,.:_/I M o ~o Me Ar ™
. X X "y < o = O T = o ) B a
5 ,iw oﬁ% B g 5 %ﬂ oo o wﬂ,xo ﬂﬁm%ﬁ ERCIE= %%@%L Li, T 4
S N~ THC S ~ o TH o= ™ o T /W2 = T T _ 7 © . rw
R g ; -« THluw TC EXTL o QBT TTg Y
< ml - Mo 3R M il — Ml %ﬂ wmx th w X i g o o ooy X H i am o (e @h < o <
GmBE e *d D T ®g A Vd g8 B nTr Faw ek R a4 E Tl g
TR v 9 B 9B wr RET owmw xFT, ogcF_35t5 wTwml xXg 0@
I < o N o W R B {n T T o A oo = 2 0 TP TR G T
begd e ol mge el ded ym Fysws T4 Zoget o ogmm TN
e ~ 0 B i ! — = o - o —_
p W T g oo T W B o e Sgpw Bew o ey T o HRm
Qg% <% 2ol wmg sy (ET s TH Sz Tgg [ 3 8umy JBT L0 <
Taof da =T r s T o= FUERY L SdETI® 2RS¥ ¢
N N " N XN 0 - N K _ = —_~ om T
PRFE L T daM g o em PR M o em T W p® o om g T o T
Pig.® (Ep cB T CEI oz IREVped Degion Uzz el
T X X X o= TR OX 4 N T - T W T® e X o S ; PNr X
exep¥ X 2TE o _ o™ g zT TEiiozT® opBRI¥ % a3
CEYN T Twmy Te Ty TET T Fwgpl FEAL FEgN SFK gooh Fox O
T S T .z wm = X 7 H Tpo il TP T AL It Toag T
TEB® N 8. TN T AT THL T . T RETTE TEE TR 2 Ty T
B B B ﬁw Bo BT L B omx B8 B Bt g5 o r i Hom
T o g TF T R e TR FERS) Tre TR o ATE _Eg o BT
WA D o o BN o FE T - AL o BB E o oo Yo A I S =
o B, e B oMo gy B ) o e WA L TS W T
TS TH T . 4 TP T WG T TR oo 9 I R N S NG ) B B M S Ty o I
¢ S ® F o o E o %o o RO CRECINC = FEHAN PR FTEUMST T Fgx P o
WAEZT B PR WY WEFR OPRT AL HETRTE B RTBETFTIR PET WET W

[0066]
[0067]
[0068]
[0069]
[0070]
[0071]
[0072]
[0073]
[0074]
[0075]
[0077]
[0078]
[0079]

8
10

6
10

oF
o}
11
ea/ml,
oF
o}

10

ok
|

11

ea/ml WA
oF 10° ea/ml WA <F 10 ea/ml,

2
10

ok
=k

ea/ml,

11

10
ea/ml, ©°F 10" ea/ml WA

ok

=7

4
10

ea/ml WA
oF

2

& 591, % 10
ea/ml, °F 10° ea/ml WA
— 10 —

o
oF 10" ea/ml WA <k 10° ea/ml,

behA erom,
6
¢k 10

gud

ko)

2

10 ea/ml WA

ok

o}
oF 10" ea/ml WA <k 10° ea/ml,

ea/ml,



[0080]

[0081]

[0082]

[0083]

[0084]

[0085]

[0086]

[0087]

[0089]

[0091]
[0092]

[0093]

[0094]

S=546 10-2021881

ea/ml WA <F 10° ea/ml, = oF 10° ea/ml WA o 10" ea/mle) EE 2 TSt 5 lov}, olo] AaHE]x] o

2 & Q.

2809 A el oA, A7) AF 2 AR, A, BEAE, A% WhE, B AR A
Zheel AbgE g glo, ofd AREA & 5 A
29 A R oA, AVl AE 2w Fiels SR AE glv. 3] AEJEIAS g
2 LM012 w5 9 ¢ 9w AS 2SS, dF 5o, &7, 2AA, W, 223, AR, A9F, A
o9, S, VR bR, S, Ee ololaAdRE ERE deAE, 4E 2x, SR5, b, =Y
2 F5 S WEY SRA S0l o, ofd AFHA B & Aot
el o Rl oM, A7 AE e fA, B, HA, A4, de B 559 FgEHE AR
& o, ol ARHA a5 3l

?_

v & >l SlejA, A7 AT AE
Z(dE Eo] #nkreA

oup, olo] AFHA e 5 ek,

A 5E

wele] o e glojd, 37 AYIFAES, A Ao Fa L HY Fa SR L opil gRY AxE
A% AHS FHT 7 Yok, oo AWHA e & vk B Fol, YY) YEEL HPHoR e 27
3ol AT 5 Ak

wgel o el oA, A7) ARWAAZ Amel Wrde o BEE THEEY & ev, oz
Sol, A, &, /1, B, 2 ol5e] APOE oFold FOENE AUHE FES ZHW & gout, oo AP

oeh, wele] AANE Bkl B wBe S AAA Auetug sht, sol9 AxeE B9 olsE F]
Astel cAeh A A, Beol ol 3] Axde] BHHE e ohidh,

(84141

NEDES:

B A AFRE §AE #5E oew @k SEupd e~ Z@ekg] LM1001 (Lactobacillus plantarum
LM1001, 7]EhH 5 : KCCM42959), FEF A E]Z2 LM1009 (Lactococcus lactis subsp. lactis LM1009), SE
wpd e~ @ IM1011 (Lactobacillus  rhamnosus LM1011), 2EFEFAA HEIHA LMI012
(Streptococcus thermophilus LM1012, 7] S KFCC11771P) ZEHRFA &~ se}7}A|o] LM1014 (Lactobacillus
paracasei IM1014), ZEnpae]~ Hulel LM1016 (Lactobacillus fermentum LM1016, 7]EH & KFCC11756P), &
Enpdg s #@xeas LN1019  (Lactobacillus  rhamnosus  LM1019), SEHREZHA oAl =l LMI1060
(Lactobacillus acidophilus LM1060), H]¥]x=ulez]-2 B al|d] LM1061 (Bifidobacterium breve LM1061), H]¥] %
vHe|g]2 F7 LM1062 (Bifidobacterium longum LM1062), SEwRA 2~ FE @ LM1063 (Lactobacillus ruteri
LM1063) .

= @ FEolEdA ZAzte) Fw #vl, MY, @A 35, BAusA EF, 52
zd 92w FaHY. dxge] EHE 74 #39 ALEL 33 TR Aw

o+ A (121C, 30 ¥)ste] A 8E IR &gtt.  in vivo ABE A8 AT

et A
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AYEEo A7
6% 4 IR w25 @AElzZIZoF(ga)olA & wol ALt AFFEE S 2% 2242, F% 50
+20%, 12A1%F 29 &l AAFsion | AlRE nh9-A8 APAEE, SF = FE A gle] A3 AIA
. =2 15749 ¢ AF FEAHNA A F AES FdEn. SvE AR 75 115S 44 10
mg/kg¥} P AW A (diesel exhaust particulate matter, DEPM)S 100 mg/kg® HE& 2F %< wid 13 +7%
FoAE Yoy, nA T 7 FAE g F 24 AIRF o AYAFEEZEE IANRE FH g F 80T
w5 Age] ALk

il

)

AB49 M E == HepG2 AME wiFES 10% FBS(feta bovine serum), 2 mM L-=FElT, 100 units/m¢ HYAH,
2e]al 100ug/me =ER)Evlo]ile] k¥l RPMI1640 ¥WiAE o]8-sto] wiF7](37C humidified 5% CO, incbato
r)ol Al eFskiTh.

AT Fe 2 g

(rats) 22FE) WFE FEAOR AEshe], WU 1640 Solo2 AR by wasle] AxE FssT

wElE AlE dEAS 200 WA BRI 2" Al(sieve)ol FHAII §F 4T, 1,200 rpmell Al 3EIF GAE
glete] S59 AE DS ACK HHd 5587 de AA AAT2 AAAT. S5 B AAEE 10% FBS 2
1% AVEI-2ERErto] il 9l RPMI 16400 AX9] %7} 1x10° cell/mo] ¥== detate] 48
4 FdolEol Z+7 500 we wFeken, FAdE = WM& Agsilth. LPS(lipopolysaccharide) S ¥4
4 719k o] AHel® METLES 37T, 5% C0, wlg7|olA 3

A 4gA1ZE Wekelan, djerele] AFele 20T wastel AlolEAtel ANY 2 AE B4 F4 99 A

PN
ﬂl_u

DAEFE 96-A v FAFR(microtiter plate)o] AL F&= 5x10° cells/mlE ZA3sle] 100 A Ao @i

54 EES v HE AY $F vhe, 1 AZE S wigEinE. al S wEkek 5, NIT #EE Aok A
A AZH Al%(electron coupling reagent)*"* H7rete] FEule NIT 2hds EES 724 9 9 10 A (HF
FE 0.5mg/m) 4AZF Agstdok. AY F, FHE(G50 nm)E o] g3dte] FH|E ZZulo] Q¥ Al AHA| 9
ANx 545 S350

#ok? ) LDH(Lactate Dehydrogenase) &3

LDH &4 7|4 1Fuo]E(pyruvate)”} ZHO|E(lactate) 2 AT = HALEE ALY FHSITE. o] A
+ reduced NADH7} AF3b=ar, 340 nmoll Al H o) &3 =2 vepdict. 0.1 M ZEE E2F0]E B]¥ (potassium
phosphate buffer, pH 7.5) 2.7 ml& 9o Q@3 0.1m¢ ¥ wixE Hrlstz, 0.02 M &F IFH|oE 0.1
S Y& F, NADH(0.2 mg) 0.1 meS 7t 2 4lod thd, 28 $¢F F39:=(340 nm)E St

ZHA® U] ROS(Reactive Oxygen Species) =R

2% W ROSS] %S ¥ ZeHEQl DF-DAS  AM&she %Xéf%}szivk Hj kool DCF-DA(2',7'-
Dichlorofluorescein diacetate)E ¥ T 25 pM= A5t 1 'Er{ Hj ek 5,
o ukS 3 FAE AE W BaEES o7] 9485 nm) ¥ WE (530 nm) ol A HFS S8

Aol EFFQl =A: TNF-alpha, IL-6, IL-lbeta

HIZAZE B28le] W] 45 AEFR 58 a4A3Hd 52 HAHEnzyme-1inked immunosorbent
assay, ELISA)H S o] &3] =359 H(ELISA kit, R&D system, USA). Alo]EF}e] st 3|7} =ZE 5101
A= A EFYolEe AT AR 100 us& gol ol 27 wEAIZl -, FSE& NS A sk PBSe El

20(Sigma)< 4ol e MFH HHAZ 53] o] MASF Y. HAE <tEIRlT] (detection antibody) &S Yo &
Aok WA 3 ofn|d (Avidin) ¥ ZA¥E HRP(Horseradish Peroxidase) 84S Yol A2oA 158 F<F
SAAT. olF, HRP A&l HiF VAR TB Ss ol WheAA Ao WEE Fsigitt. ARl Apol
E7IQle] EAslH Aade] Mgyl ez, o] ¥sE F3 Alo)EIRlY] A FFE & 5 U 2% &
N(H,S00) S Wol HRP &4 TMB 71489 §bgS T4 Al 5, mlo]azE#elE #ti(microplate reader,

_12_
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Thermo)E °]&3le] FH=(450 nm)E FHA3IAT.

Azt 2Eg 2 A7 &4 F HO-1(Heme Oxygenase) 2 SOD(Super—oxide Dismutase)®] A4S =A3sl7] dho],
Ao A8 E AHEsta & £ PBS §9S Y AEE s g, dAEEE 3000<golA 158 &<t 3
AT, A Eo A9 SOD FA-E evaluated with SOD 7] E(AAT Bioquest)E o] &3} EFF=E(560 nm) =3

3t HO-19] BAEE Kutty 2 Maines WHol Fslo] 481},

54 8 AR 54 AR 9ot

oh. ALT 2 ASTY] %& glo]|Ewt-Z @+ (Reitman-Frankel) WHol &3lo] =43k, 3 W< LDH
dehydrogenase) @4 S LDH 7]E(Roche Diagnostics LDH kit)ZS o] g&3dle] SAHstgtt. A% &4
% %% 2 BUN(Blood urea nitrogen)< AWt A& BX7|EZ o] &3} th(olrkA k).

In vivo AWEZe] Yo feislo] e AT % ASTY) B SAFORM, (AL £ oINE sy
(
=

=4 %

A7) AA G ENA F5H A= Statistical Package for Social Sciences(SPSS, 21, IBM, Armonk, NY, US
MNE o] g&3te] ddulx] B4 EX(one way ANOVA test)o 2 EA&Pow Az 7He] FogAe d=7A

(Student's two tailed t-test) @& P<0.05 Fol A H| LT},
1. AHAZE Q3 AXE EA 431 85 H7H(n vitro)

1-1. #3F¢] 16S-rRNA A3}

~ENE DA 2 WP 2 LIN012 (Streptococcus thermophilus IM1012, 7|EPH % KFCC11771P) €] 16s rRNA 9
ZIME BA A AdUE 12 FAH] gl

1-2. AX 54 SH(MIT assay, LDH EXE £H)

HepGz AENA fa¥e] A Ae) =g s fstel F4F ARES 48 A2 74 Al
J 3}, 10 pg/mlel FE OlStlAE AX Hgol vhehx] SITHE . wekA,
AE B0 et g BE(1 WA 10 ug/ml oFHAA FAT AR vANAR A% AL H4 95
A5 FAAAY. AL B4 9 L) BYEE SPFAHE D).

tlo

>
ot
il

HepG2 MEEL F-A 2 (Serum-free) iAo A whA] wjtsdl &=
L AYHJY. AEZAFLS MIT assays FallA wAHNeH, AEX =242 LDH(Lactate Dehydrogenase
assay)E T4 EAEHAY. RE dHolHe 3 A 3 A S AAEEY #71F

Z 1
Group Cell viability LHD leakage assay
(% of control) (fold of control)
48 hr
Normal 100.0% 4.2 1.00t 0.01
LM1001 lug/ml 101.9+ 2.8 1.01+ 0.01
5 ug/ml 101.2+ 1.4 1.07 0.04
10ug/ml 98.7% 3.3 1.16 % 0.02
LM1009 lug/ml 100.1+ 5.4 1.03+ 0.02
5 ug/ml 101.2+ 2.1 1.04+ 0.01
10ug/ml 100.0% 3.0 1.10+ 0.04
LM1011 lug/ml 101.4+ 2.0 1.02+ 0.01
5 ug/ml 101.0% 3.2 0.99+ 0.02
10ug/ml 99.5% 4.2 1.07x 0.03
LM1012 lug/ml 101.3+ 8.7 1.05+ 0.04
5 ug/ml 100.7 % 5.1 1.06% 0.02
10ug/ml 100.6 % 8.0 1.07+ 0.02
LM1014 lug/ml 102.2+ 5.3 1.01+ 0.03
5 ug/ml 102.0% 3.3 1.03+ 0.02
10ug/ml 101.9+ 2.7 1.07x 0.01

|
w
|
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LM1016 lug/ml 101.0% 4.6 1.03+ 0.02
5 ug/ml 100.6+ 8.4 1.03+ 0.01
10ug/ml 98.1% 5.6 1.10+ 0.03
LM1019 lug/ml 101.5+ 10.4 1.04% 0.01
5 ug/ml 103.6 % 10.2 1.04+ 0.01
10ug/ml 98.0% 4.8 1.13+ 0.02
LM1060 lug/ml 100.9+ 1.8 1.01+ 0.02
5 ug/ml 99.1+ 4.5 1.04% 0.02
10ug/ml 98.4+ 3.9 1.11+ 0.02
LM1061 lug/ml 99.2+ 2.5 1.02+ 0.02
5 ug/ml 98.8=% 7.6 1.05+ 0.02
10ug/ml 98.8+ 5.6 1.13+ 0.02
LM1062 lug/ml 100.8 % 4.9 0.99+ 0.02
5 ug/ml 100.7+ 2.9 1.06+ 0.01
10ug/ml 98.6% 3.7 1.12+ 0.03
LM1063 lug/ml 101.6+ 6.7 1.02+ 0.02
5 ug/ml 100.0% 4.1 1.09+ 0.02
10ug/ml 99.1+ 4.5 1.15+ 0.01

A mAEAR Qs AE 54 s &% AFE Y8, HepG2 AETFOA f-AkA(LM1001, LM1009,
LM1011, LM1012, LM1016, LM1019, LM1060, LM1061, LM1062, 2 LM1063)2 1413t AA# % wlAdA](diesel
exhaust particulate matter, DEPM)E 24 A[ZF A E|sFItH(100 ug, DEPM/ml). A 2gk & MIT Adgoz <l
b A EF(HepG2 cells)®] BEES FHete] 222 YeRQITE.  fAkr #5¢ nAdAE s &
S AA thx(control)S NA1 & YERlon | vAWXxqE X3 2Ed s 22 NA2E 7 YeRyRITE.

19] A 2FNAD Y 2B g2t (NA2) Q] Blmol|A], AW (DEPM) o 23] MFE EAo] #Ashe] <l
TEAEZES(HepG2 cell)9] AEEL 2007 A8, WAHAE Ak 2Egs g2y} vushd,
LM1001, LM1011, LM1012, LM1016, LM1061S HA 23k A3t AEFE ulHEAE A3 Foll= 91% ©]i2
AEES FATS el

w3, xﬂ# =48 543 Ay, QA3 AEF nAEAE AYERS uw AE Ao o8 fEld LDHY

(NA2) S AAF thxT(NAD)el B8] 1.48) Z7Fskeivt.  LM1001, LM1011, LM1012, LM1016, LM1060, LM1061 -4t

+& %ﬁﬂ%& 17k TP EF HepG22ZHH F2ld LDHY 4& A4 izt F33 #kon, o2 3 A%
(e}

%ol froly QA FagE st

[

1-3. PAEAZ Q% 48l ~EF> 74 A% HIL
A HX R Qg A3l AE#A A &% H7FE AE W ROS(Reactive Oxygen Species) AAddl digh &%
719} SOD(Superoxide Dismutase) ¥+ HO-1(Heme Oxygenase-1) A H71E E&) HepG2 A EFE o] &3HA

T 11 Fo] fFadS ARF AAEF AR w3t A F uARIAES Adst
| ROSO sk oEHow WAstE 3 F=(DCF-DA)E Sall Alx W 234t

Ad A}, QzF AEF U FAMATo] mAHA e o3 oF 2.2w] M FUFSE AL, LM1001, LM1011,
LM1012, LM1016, LM1060, T+ LM1061 f-2betel o8 13k b2 Wel FAdalsrFo] 7H4ashs Felsdith (=
3).

“~

SOD&} HO-1¢] H7HE 913l HepG2 cellell WMWAE At W F 24 A Fo] AXEE FASA AXE U<
SODe] A =(%E 4) B HO-19] EA=(% 5)& FASIT. A% A3, WA Aes H-1 549 84S 5
7R Z o, FAkEel LH1001, LM1012, 2 IM1016 Aol osir d<ed F718hs eelsigith(= 5). Ho-1E4
= HepG2 cellol 7FellAl= ~Ed 27t S7F 4% ~EH2E Fo]7] 98 wgoa2y ¢S Frpsity, &l
R AR S AP shA] e A dERTF(NAD Q] A9l vt mAEA] Azlet g4 SOD aiel A
Aoz FAasiglon, fakdd LM1001, LM1012, 2 LM1016 A zlddl o84 SODEAdo] Fod A 4 4

EL' mlm
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[0153]

[0154]
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HE BT, 319 SRR 4).

1-4, MARHAZ A% FFAH Aol &gkl digt d3 H7t

HAHA R Qg A5A ALo]E FRQI(INF-a, IL-6, IL-18 s)ol st 33 H7IE Y3 Rat v]FAMEAA
Abre 1A1ZE AA 8] & vl A H A (diesel exhaust particulate matter, DEPM)Z 3 WA 24 A7+ A 8]s}sic).

AR S Ageta W & 3 A 24 AZE Fof]l v v R fFElE AFOlEFR] TNF-a, IL-6 H IL-1B o &
S ELISA assayE &-&3to] SAsIGIE. A3 23, mA=A] Aol oJate] 17 HMEF] AFA Ao E7}
o1¢] INF-a, IL-6 ¥ IL-1B8¢] Aol Z7kstglen | LM1001, LM1012, 9 LM1016 o] 3ol ¢J&iA TNF-a ¢
BT 2% 6a), IL-69 A= LMI001, LMIO11, LMI1012, LM1014, LM1016, % LMI1060(%= 6b)¢]
T3 oJsA aatgdck. EE IL-18 AAFES LM1001, LM1012, 2 LM10169] ool &) #2etd (=
6c).

2. At HARAz A% Ar1xZ] 54 435 G5 H7H{in vivo)
2-1. F7A, 3, v 9 A% 74 54

A, FAbre] wmAEAR A% Frixd 54 43t &% AdF(in vivo)E fske] mAIHA (diesel
exhaust particulate matter: 100 mg/kg)®} AH#(10 mg/kg)S "id 149 E<F 7 T35ttt A8 Fo
T B5A, 2, v 2 AR FA AT, Ad 2, nAUAE FAs a5 A mAHAE

up9-2= wld 100 mg, DEPM/kg, & FAI9F 47 10 mg/kg, EFAQ =2 14Y FoF AH =AY, 149 5,
up9-2= 22 ol o9t FANE 54 8l vlg-aE dE HYow, mEE HoH(n=6)T ETHAE A
2rale] A E AT
wek, 72+ 2Ze A A A, §AES Ho|x] ¢Fal DEPMYRS A sk mEdtel| vt 7 §akS A ElE o
Zaro| Al FFA 2 ZF 29 feoAdo] = FA WsheE BEHA GIu(E 2). Y w89 324% A
ZT W= A7 o3-S UehE AR F9 stdeltt. B Ay AdoA, AFe g4% MUt gl A,
A Feh ousk Aol wgste] Ao JgS WAA] FEES HAF= Axo|th
Zz2
Group Body weight |Liver weight (g) Spleen weight |Kidney weight
(g) (mg) (mg)
Normal 23.0x 0.9 |1.22% 0.05 72.55 | 0.80 | 276.6% 5.29
+
DEP (100 mg/kg) 23.1£| 1.04 [1.21% 0.05 70.73 1.00 | 275.9% 5.14
+
DEP+LM1001(10 mg/kg) |24.3+| 0.94 [1.28% 0.18 71.93 1.06 | 278.4% 3.36
+
DEP+LM1009(10 mg/kg) |24.9%+ | 1.06 [1.28=% 0.20 71.62 1.99 | 276.3% 4.98
+
DEP+LM1011(10 mg/kg) |22.7+| 0.74 [1.27% 0.17 69.90 1.70 | 281.4% 9.02
+
DEP+LM1012(10 mg/kg) |23.3%+| 0.92 [1.32% 0.17 71.98 1.23 | 275.4% 5.16
+
DEP+LM1014(10 mg/kg) |23.1+| 0.86 [1.28=% 0.16 71.37 1.02 | 278.4% 4.64
+
DEP+LM1016(10 mg/kg) |23.4%+| 1.61 [1.19% 0.07 71.63 1.48 | 274.1% 4.19
+
DEP+LM1019(10 mg/kg) |23.6%x | 0.89 [1.30% 0.16 71.23 2.01 |274.5% 3.44
+
DEP+LM1060(10 mg/kg) |22.6%x | 0.64 [1.07=% 0.31 72.58 0.71 | 276.5% 4.31
+
DEP+LM1061(10 mg/kg) |23.1+| 1.08 [1.25% 0.20 71.22 0.79 | 277.7x 5.30
+
DEP+LM1062(10 mg/kg) |22.5+ | 1.04 [1.33% 0.17 71.70 0.83 | 277.6% 7.00
+
DEP+LM1063(10 mg/kg) |23.3%+| 0.79 [1.25% 0.07 70.57 | 2.23 |280.2% 3.74
+
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JEONNAM BIOINDUSTRY FOUNDATION

STREPTOCOCCUS THERMOPHILUS LM1012 AND COMPOSITION FOR PREVENTING
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OR TREATING OF INFLAMMATORY DISEASES AND METABOLIC DISEASES
COMPRISING THE SAME

<130> DP20180494KR

<160> 1

<170> KoPatentIn 3.0

<210> 1
<211> 1397
<212> RNA

<213> Artificial Sequence

<220><223> Streptococcus thermophilus LM1012 16S-rRNA sequence

<400> 1

ctgagagagg agcttgctct tcttggatga gttgcgaacg ggtgagtaac gegtaggtaa 60
cctgecttgt agecgggggat aactattgga aacgatagcet aataccgcat aacaatggat 120
gacacatgtc atttatttga aaggggcaat tgctccacta caagatggac ctgcgttgta 180
ttagctagta ggtgaggtaa tggctcacct aggcgacgat acatagccga cctgagaggg 240
tgatcggcca cactgggact gagacacggc ccagactcct acgggaggca gcagtaggga 300
atcttcggca atgggggcaa ccctgaccga gcaacgecge gtgagtgaag aaggttttceg 360
gatcgtaaag ctctgttgta agtcaagaac gggtgtgaga gtggaaagtt cacactgtga 420
cggtagctta ccagaaaggg tctgctaact acgtgcccag cagecgeggt aatacgtagg 480
tcccgagegt tgtccggatt tattgggegt aaagcgageg caggeggttt gataagtcetg 540
aagttaaagg ctgtggctca accatagttc gectttggaaa ctgtcaaact tgagtgcaga 600
aggggagagt ggaattccat gtgtageggt gaaatgecgta gatatatgga ggaacaccgg 660
tggcgaaagc ggctctcectgg tctgtaactg acgcectgagge tcgaaagegt ggggagegaa 720
caggattaga taccctggta gtccacgecg taaacgatga gtgctaggtg ttggatcectt 780
tccgggattc agtgccgaag ctaacgcatt aagcactccg cctggggagt acgaccgcaa 840
ggttgaaact caaaggaatt gacgggggcc cgcacaagceg gtggagcatg tggtttaatt 900
cgaagcaacg cgaagaacct taccaggtct tgacatcccg atgctatttc tagagataga 960
aagttacttc ggtacatcgg tgacaggtgg tgcatggttg tcgtcagete gtgtcegtgag 1020
atgttgggtt aagtcccgeca acgagcgcaa cccctattgt tagttgecat cattcagttg 1080
ggcactctag cgagactgce ggtaataaac cggaggaagg tggggatgac gtcaaatcat 1140
catgccccett atgacctggg ctacacacgt gctacaatgg ttggtacaac gagttgegag 1200
tcggtgacgg cgagctaatce tcttaaagec aatctcagtt cggattgtag getgcaactce 1260
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gcctacatga agtcggaatc getagtaatc gcggatcage acgecgeggt gaatacgttce

ccgggecttg tacacaccge ccgtcacacc acgagagttt gtaacacccg aagtcggtga

ggtaaccttt ggagcca
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