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WE Z3HMIFRA CYI-2HRPBE=F T LR L (ABAP)Hi 45 Hela 4a a4 A F) B 0 J0 38 759X 38 oW & 5 A0
BB S b TR AR A LA E CY1-2 69 fm fe iR 47 ALkl 2 R AW, % B iRk 10° CFU/mL #9 #4 SLAFE CY1-2 4%
Pampe3h G, FAREA 110 mmol/L 49 ABAP #4540 it 3h, A WBEA L4 T MW ILAFH CY1-2 B KA L 3t IR
¥R A IR & Hela M0 B E M A, 0 E EF 5 MR & 9.41%A 25.71%., @3 LA WR LI, 54 Ak, ZH4
FUATH CY1-2 & an fe 32 By 1R 47 69 Hela 2m M X 4636 | i1 % 7 Wy ELAY oM 3F | S 9% fp i X 3 A9, 55 445 4048 1L AL 4 3L
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HE W LT (Lactiplantibacillus plantarum ) &
— o [ B R o LR T, R AR, R T
PR LA R I SR LA K Bl ) g A FR R
FCRA G W VR A I 1 28R g 3 R AT
AT A, 70 B 24 U B £ it Tl i )™ iz I,
Wb, B — 28 HA BT S T R B AR W FLAT R ]
TERWE 7 drh, AMUABEZ HA AL, RIER %
4 AR RBUCE XU Hariri SFORF5T 260, —AUBE
R R T8 5 A H Kb T8 AR A LA TR A FL IR T
LY, — B ) S AR N I BT A A KT i A
= IE BT FLAT T BA — i PR AR
R 2L T 30 DA £ i T U 5 ) — R AT SR AT M A
AR FLAFTE CY1-2, H A0S U 52 A ih
B A B R T AL B SRR 5 64.27%
21.97%F1 51.03%", #K1 , Xof FHATC S A0 I PEAT 52
A5 B 7 SRR R AR B B, ik = % AR AL A B
TRP AL BT R AR

ARICUMEA 57 T BKERFR L (ABAP) 1k
RN AT N E S Hela 40 M A AL 0145 , 8 i
SIHTAEPFLAT A CY1-2 £ 4" HeLa 20 1 14 1 1R MR
J3E b RN E] A8 A ) LA I CY 1-2 PR Ak
15407 HeLa 20 B AR AY | I 1) FHZ A8 8L 23 B A8 P FLAT
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A T Hela o fe B2 IR 5CAL M FLAT B CY1-2 %9 40 B AL L2 93

CY1-2 Xf HeLa #0052, LA KA Bl f
J% EN 3 (Western blot) i3 5 M 43 F- 7K V- FR 58 #
FLAF B CY1-2 M &AL LEL, S & B AT B4 Ak
YEF 00 LR B 28 il R BRI — 2 I PRiE S 5%

1 MBERE
1.1 MR EiRF

W FLAF W (Lactiplantibacillus  plantarum)
CY1-2 ARSI =/ A i, WML
W (Lactobacillus rhamnosus GG ,LGG) . N B i
AN (HeLa) B2 Bt A 002 5 00 T AW 22 0K =
PRI

DMEM (=5 8% ) 15 375, Hyclone (€ [H ) 23 7 ; i
A LT AT (DU ZET ) AR TR A R IR A
PBS (40l FH ) 2 ik , R E A WRHEA BR A A
JBE 2R I ME—EDTA JHAL W . 75 5% R IR G W, Gibeo
(EEHAFBA S T IKEERREE (ABAP) R
it 410 1 7] (PMSF ) , Sigma (3£ [ ) /A #] ; PVDF i, R
SKEAEYRHA R Pk Keapl Nrf2 F1 HO-1,
AR (1) 57 5 A B ) 5 O 2o 401k ) Tt A
ic APt/ 1gG (HRP) , R 5t 8l AR 9 TR A
9% It ;BeyoECL i 7l & .Cell Counting Kit -8
(CCK®) ik &, n R AEWRHE A AL
12 UEHEE

CO, iR 48 , PEBR CHE /R BHE: (b D) A BR A
] s MoticAE2000 8] # ' 27 W Gl 5 , 3k 5 2 24O e
FHEABR A 7, DL-CJ-2N #g0s s T4, b
ARIK I IR A il 3 A R A | SPX-25 A fh s 3%
T UV B AR ST UG AN 5 A U AN R R AL
T U R Z AR R AR A BR 2 7] s Tmark BEFRAY ,
Bio—Rad (£ H ) /A H],
1.3 A&
1.3.1 LR P A 855 77 3 B 0 40 i 12 B4 1) o 2%
FLBR B (10° CFU/mL) LA 2% 35 FF MRS {4 55 7%
BT 37 CHPE IR 24 h LUK 3R 3 R K
R IR T 4 CF 6 000 r/min 20> 15 min, B
RATCIMTE R DMEM ¥Rk 2 e , E& T
DMEM 5 5% 5 | BV ZL IR A1 B AAC . 5 2L IR TR 7 4 T 0K
BT AR BE 15 min f5 (ZEEFT .06 75 1 s,
K2 s IR 33%), B0 IR LIS, BV FLER W C
N L )

1.3.2 Hela 4y 355E S5 42 R I LR
7% Hela 400, % HeLla 055 5 T & 1% (F
HERE R IR AW A 10% 16 48 75 19 DMEM K 7 ik
BT 37 C OB 90% 5% CO, 5544 T Hi 5%,
R — R IE IR, K 77 20 e B K R .
133 HWFLFTE CY1-2 {497 HeLa 40 3 (1 B
e FE R0 AL NS [R] A9 A € K 100 pl HeLa 4 Y
(20 HLH FE 10° A /mL) R0 2 96 fLtk & T 37
°C.5% CO, 4 M55 F7 486 B % 24 h B & 58 4 BE
F A BIE BRI 100 WL S [ B v
J& (10°,107,10%, 10° CFU/mL) 1Y 3L B2 B 5% 732 W, 28
J& T 37 C.5% CO, 40 M35 =4 o 43 B 57 1.5,
3.0,6.0,12.0,24.0 h, HIEFRLEHE, FHILE PBS
Ve, H R FLRR W HOE VE T, LAES AN 100 L 20
JHL 5 F2 W R X R, 4% B CCKS a5 & 1 BH A5 U
SE 20 BEAE I R

1.3.4 ABAP 55 HelLa 41 Jid 451 173 571 2 F1 Ak B Asf
B B E K 100 wL HeLa ZH B (40 MO #k & 10°
AmL) R E] 96 fLAR H, #E T 37 C 5% CO, 4
MUEEFRAA R R 24 h HEE 2N EE 555 LiER
Wa, B A 100 wL A [A ¥ ¥ (70,90, 110,
130,150 mmol/L) ) ABAP, %X J5 T 37 °C .5% CO,
i 1% 46 A i B % 1.5,3.0,6.0,12.0,24.0 h,
B FREE RS | G H PBS YR, HE ABAP #4
Ve, LAUS N 100 WL 20 M35 55 W vt BREH 4%
TR CCKS 3 71) 6 15 B 13 00 4 A7 376 5

1.3.5 AP I CY1-2 /-5 ABAP % 1L
P07 Hela 20 OB R 2 BE 22 30 R V2 1) T 15 01
ek sl 37 40 i A AR AT L 100 wl Hela
20 B (40 MLk B2 10° AS/mL) 3 R0 3] 96 fLAR P, B
T 37 °C 5% CO, MMHFRAAH TR 24 h HEZE AL
Wi BE 352 DIE R RS , A 100 WL 40 i 15 7%
W, B REAH i AV BE A 110 mmol/L i ABAP,
R 45 240 5 In AP0 2L AT TR CY 1-2 TR A CR 37 240
3hJE, %4 PBS YRS, INA MR 110 mmol/L
ABAP XTI AT 45005, BPAEP FLAF I CY1-2 B§
TRAL I ALY FUAT B CY 1-2 JC 40 it 48 B 14 4
il 3 h J5, £ PBS YE¥& G, MAMKE N 110
mmol/L ) ABAP X} 2 ffd i 17 45 405 , BV AL 4 FLAT 78
CY1-2 LA M4 B4l . R34 LGG k4L
I LGG oA i B A
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1.3.6 MYFLAFE CY1-2 {53 % ABAP “& k35
i HeLa 4HMIE 2415200 $ IR 1.3.5 199 7 ik
A LR B AP ABAP S LB 15 Hela 40 I
FE BB BT (x400) R ULEEAS 7] 41 A 41 Al A IR
BIFHRE

1.3.7 HRIZELEILE (Western blot) #2288 1.3.5
VTR E S, EARBAEREEE 3 h SR,
VAR T 5 2 1) 40 B ) A A BB I T T
FE PTG QAR B T, RS B WS H PBS
VEVRANM 2 K, IFAE VKB 5 T & 1% PMSF
() RIPA 2% vhg e 75 4%, LUIRTS 3 E . B
2 2 B 2 A v P AR B AR AT 15% 1Y
SDS—E i HL Uk Ak 2R | HL UK 58 BUS F-5% 7 31 3R i —
M (PVDF %) . FH& A 0.05% i 20 F15
A 5%WRR 4 W5 PBS ZEE R N E 1 h, K
B 5P Keapl Nef2 F1 HO-1 7£ 4 °C F ¢ & i %
(TE—PURR BEGZ oh i b LA 1:1 000 76 B8 ) , Bl 5 2017
FE L ) AR 33 S A P Bl AR IC 9 0 (7F 1% BSA
12000 #i B ), FEZE FEE 1 h, i Bey-
oECL X G W5 8 1 4541, 13 Image) 34T
AT HA A E B0 LI Gapdh A 1E A N
Froxt B,

1.3.8  #di b g g R AT 3 vk, 4
KA EbR 2 RIR, R SPSS 19.0(1BM)
AR B s #EAT g2t o3 #r, JH Orgin 8.5 (Origin
Lab ) 8 4F% $5 8 4 L

2 HEHRE5RWH
21 #EWIHFE CY1-2 XIEFEIEFH HeLa A
FiEENFI

WL 1 TR 7 A R 35 5 05 6] B 40 B A7 305 2%
Wi AT VA T H I T /S 5 A () — 2L R A R TR TR
JEAERT , B TR0 R A 2K AT R 2
Retadh, T BLMF5E &, FLERFT 7 5 Hela 2
it ) 285 B LA B AR, T B R FLIR 7R
A A AR T Al E AT, ORI T g A 2 T
(8 G HL AT, 30k o i LA FH A R 00 i T 22 U 5
AT BE Lk T bR A B TE PR o 2 R B AR R
TR, SHRYFTE CY1-2 W FEAE 10°~10°
CFU/mL, $55%0}18] <3 h,HelLa 4109 77 15 R >
90% , %A Hela 40 134 JC P 2 22 PEAE FH , 20

A 17
Survival rate of cell/%

s i)
Time/h

TE: EPARTR /NG S R [ I () A [R] Ak 22 9 7 5 1
53 (P<0.05), T A,
B1 AEE&REEWIIE CY1-2 481
A EFE 5 Hela 488 09 77 % %
Fig.1 Survival rate of Hela cells treated with
Lactiplantibacillus plantarum CY1-2 at different

concentrations for different time

LG PR IE . R FRIT ] =6 h, AT ] R VR R R
HelLa 40 L (% 7776 ¥ /N F 85% , &1 &%
Hela 21 il 7= A= W] R 43 03 4, 52 mm 4 e i ¢ Y
BRVRCE FEAE 10° CFU/mL B, AT 0] s [] BE T 40 it A
TR <80%, W AAMEXT A B %5 EEA,
VAP FLFT R CY1-2 W 4 108 CFU/mL, 35
F% 3 h J5 , % Hela 2 i JC B 2 453 5 HAS 52 ) HL 3
P AT HEBR HHR e T N R ik, Y AT
W CY1-2 5 Hela 4fi M35 57 09 B A 5510 B
W 10® CFU/mL, i /H] 3 h,
22 A [EiRE ABAP 3t Hela 77 E X #
=AU

AN B ABAP Xt Hela 20 it 9 45 40 45 5 4
B2 i, MR FRES R 40 A7 75 % b ABAP
W R R, 2T RE S AR ABAP AR EE T,
Y LAF 6 RS VR A 2 AR SR . 2 ABAP
We B =130 mmol/L, AT AE B[R] R 410 i 77 76 %
Y <45% , 1B 2 2% 0 0 40 i 7 v AR RE A I i
WA 40 B T% P . 7E ABAP ¥ J# <90 mmol/L, /£ J1]
) <3 b, 40 M A7 T R >55% , 1 W 12 4% 1F %t 40
LA — e B A i A 3k ) o R 5 A
ABAP ¥ J¥ k5 110 mmol/L, #7518~ 3 h 444
T, A AT TG N 48.63% , 40 45 405 I S, i Mk i
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A T Hela o fe B2 IR 5CAL M FLAT B CY1-2 %9 40 B AL L2 95

IR . L, BE8E ABAP $i5 Hela 4
i P i A 25 4 R e BE 110 mmol/L, #EJHEHE] 3 h,
Qian 25557 % 3, ABAP 5 44i Y HepG2 4 Jifd Y
FENGF B ABAP # i i B i BEAIK, >4 ABAP
e B2 Ry 85 mmol/L B HepG2 4l ffd 77 3if % 3% it
50% , it B AS (] 40 Jf 7 32 (] — S04k 50 408 403 1 e
ATEZES
2.3 #WILHFE CY1-2 3t ABAP & HE# Hela
MR TFE R R

ABAP 3 528 77 Az ao 480 FFH SR IR 4 R RN AR
57/ i QT S 21 1 8 7 7 T 1 S B IS A N
AL, M FLAFE CY1-2 5 Hela 4f fifg 3t
[ 3% 5% 3 h, P[RR B2 () ABAP FEHI J5 , HE B
A 2 TG AN B B B 2 Re A RUHRE R HeLa 40 149 47
TR ST, 20 A7 TG 280038 5 1 9.41% 1 25.71%,
P I 40 i 2 U 2H X HeLa 40 0 A 44 477 25k 8 B
o ik, AP FLFTE CY1-2 Jo 4t Mg $2 5y
FIT A AL TE PR B 5, T LR HeLa 41 %0372 %A1k
s o SR, WAL 25 R AR T P X IR UGG 41,
HRE R CY1-2 Toai i 42 B 240 5 LGG 4 g £ B
Y2 K 3 22 5 (P>0.05) , 3 1] BE 2 X K B Bk
A 1R RTE ER  RE S L B 2 A i B i R
FI AR, AT 7 1k 3t SR A5 S 47 b e o 1)
2.4 Hela @ifaisEzE/

SR ) B 2 W B LSS R W) 4b B 4H Hela
A1 BT S AR AR 25 AN 4 TR L 25 F14H Hela 20
MBS 2 T8 AR B ZETE | 40 i 23 A 35 59, i
BEZZ [ 40541 HeLa 20 AR FRER /N, S RBERAR , 20
Jif V) B 3 g WU R 2 A R TN R A S 4
MUSE MBI . CY1-2 BRI AR ZH B8R Hh 3/ [ 4
BN O (BN B R SR 29 A S WU B3 I AE N
BEZE [ 5 BRI LGG G B 22 5 . S
ZHAH LG, CY1-2 JC 28 A 45 B 40 () Hela 48 M K
TIARLTH , I 2% W LR MLy, 5P R LGG
P ES ., H, RPAYILFFE CY1-2 I
20 0 52 B O PSR A T P T R TR i R S L
T2 T XF ABAP &AL 147 HeLa 40 M i 7735 4 52
Wi 45 SR LA — B0 . A AR I ST 45 R S AR
FERZAE SRR, 52 3 Hy0, A AL 45 9 TPEC-J2 21
I A 348 K 4 ) B0 5 R RNV T FL AR
PR AL R FR G 40 00 1 A 2 T 2 i

| B2 -0 momol/m BP0 mmol/n 110 mmol/mEEEB130 manol/imt SSY 150 manol . ‘

o>
N =
s

100 |72

80 -

60

o A7 T

Survival rate of cell/%

40

20

UL T T e

I ]
Time/h

2 A[RERE ABAP 432 A [E Bt iE
J& HeLa AR B9 77 iE &
Fig.2 Survival rate of Hela cells treated with ABAP

at different concentrations for different time

A AT T R
Survival rate of cell/%

A4l B4l CYl2 LGG CYI2  LGG
Bl TRl EAE A
TR B

pOE ]

Treatment group
T B OR[N 1 2R O [ b B 22 1] 19 8 25 1k 22 5+ (P<0.05) .
B 3 FLERE R ABAP SR H Hela B FiEE
Fig.3 The survival rate of Hela cells protected
by lactic acid bacteria aganist ABAP damage

25 HEYWIEMFHE CY1-2 Xt ABAP S H 5
Hela 4l E AR %M

Keap1-Nrf2-ARE {5 5 it % 75 4016 57 354 B 40
RO R EAEN], PR T A AL S5
IRAS I, Keapl -Nrf2-ARE {5 5 18 e A B 00, 1%
Kl E2—4H A F (Nuclear factor erythroid 2-re-
lated factor, Nrf2) 5 kelch ¥t ECH CHBE4E 1 1
(Kelch -like ECH —associated protein 1, Keapl)
A TRER S EARE, MXERRBEAS KA
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AR
"‘a}""'e@@'
TR
S SR 7 Y 0 D) 59
‘ (DLGG Hitkal

. -
(HLGG To 4 i fe By 4

B 4 FREAEH Hela 4 F L (x400)
Fig.4 Morphological changes of HeLa cells in different treatment groups (x400)

AR, J2 2 AR S O N2 5 Keapl
KT TR ALY Nef2 233005 H R Ui 22 Fh 8 -
1755 5%, i 210 2 0 % A -1 (Heme  oxygenase—1,
HO-1) 4% % 2 - Bt 2 1% 3% 122 9 (GCL) K It 41
k18 J5i i 1[NAD (P)H—-quinone oxidoreductase 1,
NQO1]55 , 33X 2L 2 [ 76 4 0 J 7l LA 55 BILAK
AR S, e AL A DA S0P I JHOIR 25k 52 31
E AR SR DG, N2 15 538 80 1Y)
OCHEIE Nrf2 Fil Keapl AR, 78 48010 B0 A%
PF T  Keapl 728 AL S5 2516, Bl Hh #5101
Nrf2, SR J5 Nrf2 B3R A0HIA% , 5 /M) Maf 8 FAH B
YEHT, Sht AL SN JeF (ARE ) 45 5 B0 Nif2, A
A BT R AT A AR P,

Keap1 1E A 40 i A £k 27 F 4 AR 0 807 53 i A%
AR 2 Nef2 /9 67008 55 P 3~ DR, ] DLAR 4
Keapl 94 3R A 52 WLEE Nif2 {5 53 J5 2 A
WS . K5 S FLER R fR 37 ABAP S AL B4 Y
Hela 41 Jfl i) Keapl -Nrf2-ARE 15 53 % #H 56 &
FIERB I 5, TR 5 4005 4L i 26 A EE 3L
2 T DR AP AL 1) 25 T 5 S A e, #R BT 6 TR 48
3 2H F1 7L 1R T Ak B 2H 23 {F HeLa 40 M1 Keapl
HYARR 2 S S T S W FL A A CY1-2 18

T (1.33% ) X T4 ML B B (1.45% ) U4 5 1 20 i
() Keapl FAHXTEE & & 0 3 = THUG 41 (1.23%)
(P<0.01) H. /& F BH X IR LGG 4, B JC 40 i $2 H
WA F R RA, v] LUK Y ZUAT B CY1-2 B
AEPRFEE T Hela 40 M0 Keapl B9 1 3%k, [F]
Ao 1L fE 15 WA ) ZLAT R CY 1 -2 Ab 38 AT DL T
Nrf2 {553 i 1 15 AR S |

Nref2 7738 i i ¥ HO-1 K H & i A ALl M i
AL A5 P G AR B AL S AR USR], iR
20 i AR AR SRS, Bt ABAP 4
HeLa #fififd, Nef2 BUAHXT 8 & i 525 4 M LA
3 FTF(P<0.01), 78] ABAP 745147 Hela 41l il
A AR v, A0 A Ak T A AR R ROIR 2 T 3 B Y
Nrf2 15 55 38 [ A1 G 8 11 22 38 DL PR 3 41 it fe 27 4
i, S A (0.62% ) H EL , 4 20 B 28 AE P FLAT 1A
CY1-2 LA HE B (0.919% )84 5 , 41 i Nrf2
EARBEES T 47%, HHEYFTHE CY1-2
2 B £ B 2 Y Nef2 9 AR 8 1 e T B R
X R LGG JC4n i H2 B 4H (0.86% ) . R I, 6 WA
YIFLAF B CY1-2 Jo 20 ffg 45 BCY) B8 1F W) 94 95 Hela
YNHE Y Nef2, MTTZE N ABAP 5 2500 40 it 4201k
it
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A T Hela o fe B2 IR 5CAL M FLAT B CY1-2 %9 40 B AL L2 97

CY1-2 LGG  CY1-2E4ifs LGGEANM
WRAL Rl fedl

24l gl Bk

5 RE4EAEM Keapl Nrf2 1 HO-1 BB K&
Fig.5 Target bands of Keapl, Nrf2 and HO-1

in different treatment groups

P2 =4l

a = UV

B Cvi-21ifkal

[ GG k4L

EEE cy 124
LGG AN $ 4L

0.8 -

0.6 -

AT =
Relative content/%

0.4

0.2 |-

0.0 L

Keapl ] Nrf2
pUBLES]

Treatment group
TE: B ARG S B R A — 25 A S ) Ak B2 ) A A 2
PE 2 5+ (P<0.05) .
6 FLEAE A E4IEAN Keapl Nrf2 #1 HO-1
EBRIEWHN
Fig.6 Effects of different treatment groups of lactic
acid bacteria on protein expression of Keapl, Nrf2

and HO-1

HO-1 E HHAE NRF2 #3145 ik, 2
P40 B e 7 SR Ak R ORT 4R E B2 1Y T 22T A 1R
it N 6 HaT LU H | 45349 20 A LR P Ak B 4
KRR N HeLa 4N h HO-1 B9 AR IA B Y
FLFF B CY1-2 4bH )5 B HO-1 A9 X 2 4 £ ik
1 (0.38%) BAKF FHPEXT IR LGG 41(0.42%) , 12 &
Fm TG4 (0.33% ) F125 A 41 (P<0.01) , AT g2
PR oA BH P B R UGG 32 %2 38 ok 40 i % Nef2 1 8
HO-1 T8 LG & 550 AR iAs ) ZLAT P
it Nef2 98 4% HO-1 J Ho B Hi A ikl SOD .GSH-
Px K EDUAAAE HI IRt Ud AR ) 3L AT IR
CY1-2 T Ak B8 0] DL 5 Nrf2 {5 5 38 B% 09 3% fkotk
A, e HO-1 K HE P S i i sk 2R3k

Hidehiro S A58 25 e il 1T AHRLZE S
TEFP A LT R A 4 I S R 1 3 B I R AR
Pra] AR HepG2 20 Ml %o 52 3o 46 Ak 2075 5 1 21
Mtk o BB E S T HepG2 40 rh Nef2 25
K HO-1 .GCLM F1 NQO1 F[H [ ik

ZE b R ST CY 12 AR K G 40 it 32 B
Yy ¥ REAS ) 12 3 i 32 5 ABAP (b 1 40i 9 Hela
Y1 L 1 A7 35 R T Keapl Nrf2 F1 HO-1 [ 8 FH %
R, Y LA R CY1-2 JC 40 i 42 e iy bt
FALRCR I W 45 SR AT CY1-2 #T
AR BT, L TC 4 M $2 B %t DPPH A H 5 |
FRE AL AP B RBUE B A B AR
SER (145 B A DO R, A ) FLAT R CY1-2 1Y
P AL HL ] AT RE Ay H I 20 i B B v 1 3 P 4y
W% Hela 4 HIfY Keapl-Nrf2-ARE {5 5 i % ,
L AR T HO-1 RHESUEALIERT, i f 40
i 32 AR AT, SRIAT, AN [R) B AR 4 R B AN TR A
P AAACHLEN , Qi x) Ke B 45 29 A 53 % I AE W) FLAT
B Y42 fg4h Z BT ABAP & fk 545 HT-29 41 iy
MR B VE R, T BE 2 3 ok v B O 1 A DA B E
HT-29 4 Jid 47 S A0 i 3R 19 2R 3K 58 B . Mu 552
TETAEYFLAT B Y44 3 0t v K H i JE A
Caco—2 2L b i) Nef2 {5 5l % K ST 8 AL .

3 #FHig

Y FLFFH CY1-2 £ 37 ABAP & 1k #6114
HeLa 40E Ry . MW FLAF A CY1-2 f&4" HeLa
1 i B B TR O 108 CFU/mL,  Ab BREA] 3 hy
ABAP #457 HeLa 411 i (¥ 5 110 mmol/L, 4b #E i
6] 3 h, AR SO, S04 L, 4
FUFF TR CY1-2 B 4 S G 200 i 12 B 201 17 40 i A7
TR B T 9.419% 25.71% ., 3 1 8] & B 1%
BRWLER K B A FLFF R CY 1-2 T4 i $2 B 41
() Hela 20 KM ARIH | i 2% 15 W EL M b4y, %
P2E B3I 3 43 B 26 AR ) FLAT 18T CY 12 JC 40 i 42
) he 3 425 Keapl Nrf2 Il HO-1 19 25 1 3R
ki, P, BERAAR W FLAT R CY 1-2 JC 40 i $2 B
YAl LI ¥ Keapl -Nrf2—ARE {55 53 % 19 380075 |
i FUFH AR 1 HO-1 R H#EAE R, N O3 Hela 21
it 4 52 SR AR
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5 ¥ X W progress on functionality and industrial application of
Lactobacillus  plantarum[J]. China Dairy Industry,
(1] D2, BRScHE, #&EZ, 5. IS kiR E 2018, 46(3): 35-37, 64.
Yy o W 5 SR (I]. b B ORHE B % 4R, 2019, 41 [8] VLmF, AMB, feRISC, . Y I E R R
(6): 998-1006. FLAY AT BE (] P EL A Tk, 2020, 48(4):
MA Z L, CHEN W C, ZHU X Z, et al. Review 40-44, 50.
on antioxidant components from rapeseed[J]. Chinese JIANG Y Z, SHI Y Y, YAN L W, et al. Research
Journal of Oil Crop Sciences, 2019, 41(6): 998- progresses on fermentation of milk by Lactobacillus
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The Antioxidant Mechanism of Lactiplantibacillus plantarum CY1-2 Based on HeLa Cell Model

Wu Wenyu', Zhang Yanfang', Bai Fengling', Lii Xinran", Cui Fangchao',
Tan Xigian', Li Jianrong'?, Li Yingmei
(‘College of Food Science and Technology, Bohai University, National & Local Joint Engineering Research Center of
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Dalian Food Jinzhou Co., Ltd., Jinzhou 121019, Liaoning
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Abstract In the study, a model of Hela cells protected by Lactiplantibacillus plantarum CY1-2 against 2,2°-azobis [2—
methylpropiona midine| dihydrochloride ~(ABAP) damage was established. The antioxidant mechanism of L. plantarum
CY1-2 was investigated using cell proliferation test, morphological observation and western blot analysis. The results
showed that the cell protective model conditions were as follows: 10° CFU/mL of L. plantarum CY1-2 protected cells for
3 h, and then 110 mmol/l. of ABAP damaged cells for 3 h. Under this model condition, both the cell and the cell-free
extract of L. plantarum CY1-2 could effectively improve the viability of Hela cells, and the cell survival rate increased
by 9.41% and 25.71%, respectively. Meanwhile, microscopic observation showed that compared with the injured group,
Hela cells protected by the cell-free extract of L. plantarum CY1-2 were large and plump, with clear edges and good
extensiability. Western blot analysis indicated that, compared with the injured group, the cell-free extract of L. plantarum
CY1-2 could positively regulate the expression of kelch-like ECH-associated protein 1 (Keapl), nuclear factor erythroid
2-related factor (Nrf2) and heme oxygenase—1 (HO-1) proteins in Hela cells, resulting in increasing by 18%, 47%
and 58% respectively. L. plantarum CY1-2 protects Hela cells from oxidative damage by activating Keapl-Nrf2—-ARE
signaling pathway to improve its antioxidant capacity. This study was expected to provide a theoretical basis for the de-
velopment of lactic acid bacteria antioxidants.
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