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MEANE KR IFIE R EX HepG2 AR LI
Hin B RIF1ER

AARGE Y BRI, AR KBE Y, KA FRE RED

1 B9 BR2EBe =424, T #H g 453000
2 JEI TREEYRBARAFR, R Ei] 361000
3 JEITERA PR RIS B, fma JEIT 361000

b, RRIGER, 2RZ5 0, TR, ZRNEAY, ARURVE, TRKE. UL BAARIY IS R ILXT HepG2 4 LAk MEscbi 4 i R4 VE R D],
AR My aFaE A, 2024, 51(7): 2690-2701.

SU Linhao, DU Xiaona, CAI Yixian, ZHANG Bangzhou, CAI Shirong, LI Yuantao, XU Wei. Screening of antioxidant strains
and its protective effect on oxidative stress damage of HepG2 cells[J]. Microbiology China, 2024, 51(7): 2690-2701.

B OE: IFF] ARG EABRG RN L E R ARRFIIRRE Y, FARLINAZER TARER L6
KRFAKF, BREBEONBAED, HAREALZTRFLAREFH 7&. [B 6] fmdlh RIFREA
ARG A, HIRBAH WA BARME S G T L P R R A A, [FE] AL EE T A
TR A KA AT R R GG RARE AP 5 it B 4 B AR AT 16S IRNA R F 552, IR 6 R A A,
i) e 3 Aok B P 49 A AL A9 AL B (superoxide dismutase, SOD). & Bt Ak it A k4 Bs
(glutathione peroxidase, GSH-Px)& & & 1,1- = 3K 3 -2- = A X X B (1,1-dipheny-2-picrylhydrazyl,
DPPH) g &1 A AR A 7, IR— WAL I R AR AT E S mie k. # 5 HepG2 ML A
ACRL ARG AL AL, 4% A CCK-8 %7 4& 3% F ik £ iF 5t HepG2 40 BAL B AR A5 69 Fr 4 0K, @it
KA &M IR LE s mie F SOD B & a9 R 4E A, SRt — F e L3RR LiF M AR,

[4R] Mmoo B AFRERRLEFT, Bk HO661 I B RAMGIAIE S, LBHFRLE
7 P GSH-Px B&7%& % 586.11 U/mL (P<0.01), SOD &% 1278.00 U/mL (P<0.01), DPPH & & 3 &9
AREE AR F] 40.5%. 454 16S IRNA A E K2 4 R, ¥ 244 ) A% ) & 3K # (Saphylococcus xylosus)
TG022. A¥EH 3K H TG022 3% ik L& RAE A 15%0F 3t HepG2 20 /il BAL B 4545 649 PR 47 2R 5
1£(P<0.01). ko), KAEF FHIKE TG022 3= 7k Lk oA 4R35 HepG2 2B it B AL AL AR 4% F SOD
EM(P<0.01). A% F FIRE TG022 3k LiF A e =T VA 23R & HepG2 4m it 69 L AL 7% 4
(P<0.05). [%36) AAF5 Ik —MARNEF HHRE TG022, H3Tia EFHRIE RAFHIRAMK
R, HEIREAA Y FathfE - T —/ANH A B AR A
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Screening of antioxidant strains and its protective effect on
oxidative stress damage of HepG2 cells

SU Linhaol’z, DU Xiaona*l, CAI Yixianz, ZHANG Bangzhouz’3 , CAI Shirongz, LI Yuantaoz,
XU Wei®”

1 Sanquan College of Xinxiang Medical University, Xinxiang 453000, Henan, China
2 Xiamen Chengge Biotechnology Corporation Limited, Xiamen 361000, Fujian, China
3 Xiamen Institutes of Respiratory Health, Xiamen 361000, Fujian, China

Abstract: [Background] The oxidative damage of the body can cause a variety of diseases and
body aging. It had been found that probiotics can improve the metabolic level and the antioxidant
capacity of the host. This provided a new direction for the development of antioxidant products.
[Objective] To screen the strains with good antioxidant effects and provide strain materials for
the development and research of antioxidant drugs and nutraceuticals. [Methods] The strains
isolated from the feces of healthy people in Changshou Village, Wentang Town, Yichun City,
Jiangxi Province were identified by 16S rRNA gene sequencing. We selected six strains of
probiotics and then determined the activities of superoxide dismutase (SOD) and glutathione
peroxidase (GSH-Px) and the 1,1-diphenyl-2-picrylhydrazyl (DPPH) radical scavenging capacity
of the culture supernatants of the strains. One strain with the best antioxidant capacity was
selected for subsequent cellular experiments. A model of oxidative stress damage in HepG2 cells
was established, and the protective effect of the culture supernatant of the selected strain on the
cell model was evaluated by the CCK-8 method. The protective effect of the culture supernatant
on SOD in the cells was determined by the enzyme assay kit, and the antioxidant effect of the
culture supernatant was further verified. [Results] Among the six strains of probiotics, strain
HO0661 had the best antioxidant capacity with GSH-Px activity of 586.11 U/mL (P<0.01), SOD
activity of 1 278.00 U/mL (P<0.01), and DPPH radical scavenging capacity of 40.5%. The strain
was identified based on the 16S rRNA gene sequencing results and named Staphylococcus xylosus
TGO022. The culture supernatant of this strain at the concentration of 15% (volume fraction)
showed the best protective effect against oxidative stress in HepG2 cells (P<0.01). In addition, the
culture supernatant of S Xxylosus TG022 was effective in protecting the SOD activity of the
HepG2 cells exposed to oxidative stress (P<0.01). Moreover, the antioxidant activity of HepG2
cells was increased after treatment with the culture supernatant of S xylosus TG022 (P<0.05).
[Conclusion] S xylosus TG022 was screened out, and its culture supernatant had strong
antioxidant effects. This study provided a candidate strain for the development of antioxidant
drugs and nutraceuticals.

Keywords: strain screening; Saphylococcus xylosus; antioxidant
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%P 4 (reactive oxygen species, ROS)J&—
KA HHIEO). 7 HHE(OH) Ail ik
A (hydrogen peroxide, H,0,)% 2 FISRI K fh2
Yot . BRI AIT IR B (5B 5 . 2N A fa 2 A
FEAEIR Sl 2L 3h ik N — 2 85 1 2 AW = ML A
ROS FFERIEN, ROS TEMLIAR P & 1425 H 5
YER, AN AE A EEPU AT L (55
155 B AR T %, T RIXE ROS 1742
YU N A Z R AE AR TS TR, 9 G A Ak
B AL i (superoxide dismutase, SOD) ., i & Ak S il
(catalase, CAT)FIZEH i & L Wil (glutathione
peroxidase, GSH-Px)5: 28, DA SAMEH k. 4t
R C L4 R E SRR, EATHMRIR
T AN T E A AR R R SR, M Al
ROS il EN:, 4if B/ & bt s L ok
A RO HUHX AT R, EUE R EE T
DNA [#iff, X —BLpHNEhE . |
A BAE T Z2 500 1 K pL R v R 5 2 OCHE
BVERT, LTS B 2R A TR (AN B JR 2 i 3R
o FIA G AR )« JRAE AT 2SI (b PR
NEJRERE ) LA SO M B R0 S5 . BRI, 0 4R Ak
AR R AR g R B T S

fit 2B TR T8 TR 0 1 N RE 8 g 1E
FREATEPERUAE Y, BRTE 2552 B354 1
B4 A% BB AT T i (Bifidobacterium) . LA &
(Lactobacillus) . %3k )& (Streptococcus) . 211
¥ % J& (Bacillus) . % Bk 1% J& (Enterococcus
Thiercelin) & — & £ 17 J& (Saccharomyces)'
ta AR TR A PUAR L T B A . AT ) R
I 2 IIRe . PR R, AR WA b
A PUAATEYE S X S B RT LU R Z R
AXHE F oA skl . B, BN1HEA GSH-Px Ml
SOD “EHuE ALEGIE R, 7T LA bR A RN
H,0,. ‘OH. O- % DPPH H HE5GFEYT, M
TR/ S8 A VO 1 38 A 3 o ok, Xk

Y] DASE Nrf2-Keapl PGS, $#2
i E ERNPURALRE ST, E— AR a2 4
A1,

i 2B T S A A B A AL ST A B
KA R T F1 o e AT L i ks s R Y
AR R A4 1 AR . E— B F S N
i 2B TR B LA A S N BRI 5K
ML AALTRYT M o S Ak I S8 AR A 240 A TR AN
AT DU # AR g, el DUt Jf
R KBS . I, AR 1o by
HepG2 Ak N S0 A7 B 70 % 25 28 B I e 48 Ak oy
RBUEAT IR IE

AT E NPT A BETIRI KA
Fof b DX A R AN FESS M TR A B i 6 AR AR T
B3 Y SOD ., GSH-Px % &% DPPH H
FLWERREE ST, IR N HepG2 A A LIl
REH | IOF T HepG2 21 i 48 AL 4543 i AV
F, DA Rt B A 259 LA S Pt i 1 & RN 5
PR I L

1 HE5x=

1.1 ##
1.1.1 #5&

ABIESE Bl fift T A TR AR X8 40 B AP A EL
Tz AR b DX R e e A S AR A v o A
PRI R HepG2 HHAR &S A W) BH A PR vl 40 i
PEARAF
1.1.2 EFRE

Brain heart infusion-supplemented (BHIS)%%
3 (g/L): BHI Filil kA 37.0, FEEEEHM) 5.0,
L-2BEERR 0.5, JJKF 0.001, IMLAHE 0.0025, 4
A2 K1 0.005, pH 7.240.2, 1x10° Pa K[ 20 min,

Luria-Bertani (LB)}5 573 (g/L): BRI
5.0, BEEMAM 10.0, NaCl 10.0, pH 7.0£0.2,
1x10° Pa K& 20 min,
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BEIE W . HCL(1 mol/L) 16.4 mL, H&EM
fitt 10 g, MUKEZRZE 1000 mL H5E2RAE. H
1 mol/L HC1 &% pH 2.5, &V f#tJ5 A 0.22 um
ALIERRE AT UEBRTE, T 4 °CIRAFS

FEALL A - Wl — &8 6.8 g, MK 500 mL,
1 0.4%0) NaOH 45 pH 6.8; % BUBE I 10 g
KIS A, BWRIESE, IKERE
1 000 mL., A 0.1 mol/L NaOH ¥4 pH 8.0, %X
J5 FAMEAEIG A 0.22 um LI MR IR T
4 °CLRAF o

H,0, il 57 . [ M AEACK 11.3 uL 30%F¥)
H,O0, JZ i #i B 2 10 mL 735 10 mmol/L H,0, fif
W, 4 °CIRAT .

27 A WO B L R BR (2.7
dichlorodihydrofluorescein diacetate, DCFH-DA)
%45 W - PRI 3.5 mg DCFH-DA ¥y A T 721 pL
DMSO 1,753 10 mmol/L /) DCFH-DA fi# % ,
4 °CIRAF -

2,2 5 T Ak 3 R R [2,2"-azobis
(2-methylpropionamidine) dihydrochloride, AAPH]
it £ - 5 0.543 g () AAPH BRI 76 10 mL
Y Hank HBSS H115%] 200 mmol/L i AAPH fif
W, 4 °CIRAE .

DMEM K73k, ®iGEnged mekH A iR
/NS
1.1.3  EFZERFIFANERE

JikH EDTA . PBS A1 Hank’s V- £k i ik
(HBSS), B #FE P A RA ] ; Rt
My, e EMBEARARAE]; I
41 DNA Pesfhg il g, T8 a Rty
ARRAE]; HHER, BREVRHHARA A
BCA [ & A& . GSH-Px £ .
T-SOD kil & . DPPH H fhiILiEFkREE ) thtaik
Mg, RO R AE DR e A7 FRAA 5
DCFH-DA Fl AAPH(%E %/ 97%), Sigma-Aldrich

A B E OB G, RS E A YR
HABRAF; CCK-8 il £, MedChemexpress
23l 30% Hy0,. NaOH |, R — S (0 #ral),
PO BRI A BR 2 ]

PR, NI AR B A
CO, IR FHFE AR R B DML, FEBR R B
ABRAFE; HH EEVK B, Big—1ERA
HIRAF]; Hirayama /&5 R K, HEESPLLE
WA B W 5 BB, 75 1 L g as M A R A w5
PR, B IEAA R R 3 E s,
AR R A E s TR R R SRR
R AR RS A R A
1.2 AL EKRBTEIL

DAVL VY 48 B T K 75 0 i DX f R A
HEEME A, BHEAAM T pH 7.2 19 BHIS
SR T 37 CCIRASEFRAA TSR 24 h T
BERGSR, WU SRR SR, O AR B AR OK
PEF7 6 BE R BRI A BHIS FIARE 3L, F 37 °C
RSP HEFE 24 h SRR Y 7E BHIS
AR IR 2 B T = X RIZalifh . Kralifb)E iy
PRSI 50% H i F—80 °CHRJE -
1.3 BERinE N EENITE

TEHUL A 6 Mk 25 2E TR AN 28 BHIS [ &5 57
F b, F 37 CCIRER IR PR R 2R K R
W%, FILFH— U R PR EE R BHIS [ {7538 b
MIPATTE, HEFE BHIS WifAE: 3R 3L, 37 °C,
200 r/min K55% 24 hJ5, (I JCHR A4 R KK R
T-HHBEZE ODgoo M 0.8—1.0 Z Je b b 1M 4 2]
LB WA R 37541, 37 °C . 200 t/min 1535 24 h )5,
4°C.5000xg &> 15 min, B F3E, i 0.22 um
AL B 3 B, I Y V) A I T L 4L e
G YE, SOD G YELL K DPPH [ i bRt
PN B REBT EA BE T HEA T 0025 PR A
1.4 E#k HO661 M FEMF L E"

W PR VK BE R = BHIS WK R 5536,
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37 °C. 200 r/min 5535 24-48 h J&, FJF407% K
KT ZH DNA et il 42 38 70 6 52 BCR ik 2 IR 4.
DNA. DIREURRE4H DNA WAt , i 16S
RNA JEKE G149 27F (5'-AGAGTTTGATCC
TGGCTCAG-3")#l 1492R (5'-TACGGCTACCTT
GTTACGACTT-3") i/ 47 PCR., PCR [ Wk F
(30 puL): ddH,O 11.8 uL, 514¥5( k. FifF) 1.2 uL,
DNA f#)z 2 pL, 2xT5 Direct PCR Mix (plant)
15 pL, 98 °C 3 min; 98°C 10's, 65°C 10's, 72 °C
20's, 30 MEH; 72 °C 3 min; 4 °CIR7F. ¥ PCR
P17k B A E R A YR RS B AT
FEDR Ty o K DU AR AR ¥ 51 42 NCBL W) 3
BLAST X}, Ffidid MEGA 11.0 B4 F4R 4
BHHERGE LB
1.5 HE#k HO661 BY4E IB4SE

e 1.3 AR R W 3 4,
551 4D Fh-FIER 2 pH SR 7.0 %) BHIS A
et 37 °C. 200 r/min FE KBTS 5R
B 2 h B —HEFEAR ST T E ODgooo 55 2 4T
AR (27 . 32, 37. 42 F 47 °C) 200 r/min £
WA TRE SR, IFT 10 h (R HiZaf A& 8
B 1RD) JE B I ODgooo 55 3 ALK Pl - 2 P
EA[A pH{E(5.0. 6.0, 7.0, 8.0 F19.0)f BHIS
WA Ed, 37 °C. 200 r/min RERETE, I
F 10 h J5 B E ODgooo
1.6 Btk HO661 HImTES 14 M) izt

FH 1 mol/L #h&# BHIS WiiAR:F7ILM) pH
{4358 59 1.0.2.0 F1 3.0, 1x10° Pa K # 20 min,
WG AL PR 1% Fh o 43 i 3 Fh T Bk
BHIS H 751 A BHIS (pH 6.5)15 573 H
T 37 °ClEIRIESR, 435I7E 1. 2 F1 3 h [5G HUE,
K R B AT AR A DU 2 15 T 4, LA 1g CFU/mL
e, MEMNAZ2, SSIEE 3K, DHER T HR
A% AR BHIS (pH 6.5)15 7R SEAEXTIRZE, 52
WE A 3 MRAEA ()T R A i R

715 2(%)=B1/Byx 100 (1)
e Byy By 23l Sy S 4 FRE BREH A9 35 TR A
1.7 E#k H0661 7EHRHL B BAIME T RO =2 14

Sk kA I ik, KRR HO661 T
B BEF] ODgo=0.8-1.0, 45, HL 0.4 mL
BT AIHEA 10 mL F 4 pH 2.5 BRI
T H WA pH 8.0 MBI T i), 37 °C
SN RIHAL, TR0 20 ul 0 h A1 3 h 9%
W, LAM 20 uL O h F1 2 h A B WA, 48 h 51t
BRI AL, IR A X QI A AT
BRI AR AT 16 (%) = Ny/Nox 100 (2)
K Ng F/REME 0 h BTG E4L(CFU/mML); N,
FRHPE 2 h 1 3 h A935 FEE(CFU/mL).

1.8 EPkH0661 1555 L EXT HepG2 #i i
S in I iRIP1ER

1.8.1 H,0, 55 HepG2 MBFEILIRIGHEERY
I

%2 Al-Sheddi Z" 792, ¥ HepG2 4Nl ity
Ph 1x10°A~/mL 3280 T 96 LA, 4L 100 pL,
37 °CCRRA G IR, 3¢ Hig o FIA 7 FBS ) DMEM
FEFRHNG HLO0 A A BE 2 0. 100, 200, 300,
400, 500, 800 F1 1 000 pmol/L, LLE/HeREE
3AEATSLEEAT AR, WAL AGERIR 100 uL,
37 °CH;iFF 4 h JFEFLINA 10 pL CCK-8
37 °CHi5% 2 h J5 Kl ODyso, FHARIEA(3)1H5E
AT 5
AHMLATIE 2 (%) =
x100

VEBUM AT R A 50% LA b A B Tk A
KIS R
1.8.2 E ¥k H0661 1575:% £ FX HepG2 RS
TS

%% Sugimura 25U, BU ODggy M
0.8~ 1.0 MR HREFI AN 2] BHIS WA 775
H137°C., 200 r/min 3555 24 h )5, B2 mL W&

LALIEA — 75 (T AHIMHA
MHEALISMEA — 2 A aA - (3)

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn
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T EP &, 4°C. 5000xg &.[> 15 min J5H |
I, M 0.22 pm fALIERE IR, F DMEM
FL A 1% I K B IR W LT R A R R Rk Y
0%. 1%. 3%. 6%. 9%. 15%. 25%. 35%F
45%J, FRRE 1.8.1 MY SR A FRA At I 3155 40 A
A 2
1.8.3 E Kk H0661 ¥ HepG2 4B & ¥ [ 3837 145
BIRIF1E R

S IEMFE I ik, @ F DMEM K58
P SR E S B W R (5 (i S RS T SR A
Jo, HHR 1.8.1 [ v A FRANAE I 41 B ) A
TG,
1.8.4 H#k H0661 X HepG2 RS 1k 57 iR 15
SOD B 1% rY 20

¥ HepG2 4HfLLL 5x10° 4~/mL #FhF 6 fL
b, H A A0 A A7 DR AP S 5 v BT A5 () fe A
ARSI b I VR v AR S e 2 A R A0
el FH 44t L ) 02 240 RS JS L A 400 pL 7 PBSS
HARAIM, TEUKIA Th A TR R (150 W )
K, WEWES s, [EIFG 3 s, MEBRE 3 K).
BCA & 11 5t il i) £ 46 I 2 (e i, T-SOD
T e ) 248 L b T SR A R T
1.8.5 E#k H0661 % HepG2 Aiffi<h DPPH B H
£ EMREE N RN

2% Liao Y1k, # HepG2 4l i L
1x10° 4~/mL $F1 T 96 FLAH, 37 °Cid K5 5%,

s+ b3, A PBS IEVE—mm AL, DL 15%M
SRR, X BEZH RN TC AN B A FLAE R 2 4
ARl FR A, M A A DCFH-DA i
Wi, %2043 DCFH-DA 2448 iy 25 pmol/L,
37 °CHi5% 1 h, 3% B3, 1/ PBSIHBE 2 . 76
B HA 100 uL 75 600 pmol/L f¥) AAPH (1) JC
MAEREIREL, LA AAPH (R JCINLT 3% 75 30
REEE, 37 °CHiFR 1 h, ¥ 96 FLAUIA DGl
FRildr, BRI R 37 °C, kMK 538 nm,
I RE P K 485 nm, BEAT DRI & .
1.9 Hit=ENH

S5 -SRI bR e 22 3R  BAR G bt
XA GraphPad Prism 8.0, X one-way ANOVA
Srprk e RN R T 3 LA b A

2 ZERE54

2.1 MEANEKFIEZER
2.1.1 1EFFiK L% GSH-Px. SOD f§F % DPPH
BHHREREREE

DR U 6 PREAHRSE SR F1H GSH-Px
SOD [t} & DPPH H HH:RIEEREE ST, Z5H a0
£ 1 PR, HHMEREEIRE FIEHEL, wk
HO0661 55 b1 GSH-Px fifii% & 586.11 U/mL
(P<0.01), SOD Jifi% 4 1 278.00 U/mL (P<0.01),
DPPH H HHEEMIEFREN 40.5%, IEBZEHEE
A RAFHHTAILRE T

F1 EF & LS GSH-Px. SOD 55K DPPH B HE 5 Ae

Table 1 GSH-Px, SOD activity and DPPH radical scavenging ability of culture supernatant.

Strain screening number GSH-Px activity (U/mL) SOD activity (U/mL) DPPH radical scavenging rate (%)
HO0661 586.11+£17.27** 1 278.00424.89%** 40.50+1.20

H662 32.78+2.32 937.27+17.65 29.14+0.01

H678 255.56+0.79 947.00+8.07 26.09+2.48

H2105 212.22+1.21 1 164+17.88 39.17£1.30

H2362 156.11+0.75 972.00+12.61 36.34+0.49

H2546 198.34+7.4 1 067.00+31.49 37.48+0.77

n=3; **: P<0.01.
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2.1.2 F#k H0661 A9 16S rRNA EE L E
BHI RIS M 412 NCBI Wi BLAST

X, R BZ AR S B R BY K Y A A Bk S
(Saphylococcus xylosus) KL162 P % 99.93%
DL, DR, 9% 08 Wi 44 O AW i 4 Bk T
(Saphylococcus xylosus) TG022, kit—4 T fi#
ZRMIERZE LT LR LA E, ot Rk
(neighbor-joining, NJ)45H AT AW 5 %) BRI
FPYIRIHE R G & B, HH DL Lactococcus lactis
RGM327 fERAMIFRIfR, H 16S rRNA By

GenBank %554 PP130112.1 (A 1),
2.1.3 AEEEIKE TG022 BERIFIE
PRIEAMERI BRI TG022 f4E PRERE , (335
HA R i ol A K A5, 45K 2 Fios.
AWEHFTERTT TG022 AyAE K 4 S B0 BH S A By
Bt b, 1-9 h SRR BUE K, TREEGE T
s, B, TG022 78 10 h A4 kA A KA
G, TR AR B AR R, RS AL
il TFRE, A, &I TG022 Fad A KRN
42°C, 1 H>Y pH H4 8.0 B A dpe Ryl

E1 EFE H0661 B 16S rRNA EEFIHMENRZ AL B

Figure 1

Phylogenetic Tree based on 16S rRNA gene sequence of strain H0661. The serial number in brackets

indicates the GenBank accession number of the strain. The branch point value represents the credibility of the
evolutionary relationship. The scale indicates that the genetic relationship between the strains at this distance

differs by 2%.
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2 AEEEFKE TG022 IE K% A). &i& pH B)F®IEEE(C)
Figure 2 Determination of growth curve (A), optimal pH (B) and optimal temperature (C) of Saphylococcus

xylosus TG022.

2.1.4 KRIEFEIKE TG022 BITTEL MK R

BRITAMERI B BRE TG022 X R M PR 85 11 i
NREST, G5AE 3 iR, SIEH BHIS Krrdk
P AR OUAR b, AW 3K T TGO022 7E pH 1.0
RS FR I IR 1 h 5, AR AR TR, I
HAE 3 h J5AA1E% N 0, SR1M, 7€ pH 2.0 f13.0
MREFRIER, BRI BN R A KR, TERT
2R EA AR AT BRI 324

110

100 —O—pH 1.0
90 —a— pH 2.0
80 —a— pH 3.0

Survival rate (%)
D
(e

0.0 0.5 1.0 1.5 2.0 2.5 3.0
Time (h)

B 3 AEFEEKRE TG022 EERMIMEREK
&5 (n=3)

Figure 3 The growth of Saphylococcus xylosus
TGO022 in acidic environment (N=3).

2.1.5 AREFEIKE TG022 EEBBEBHIMET
BT & 14 R

MRS BT N IR, Wb & A IR 5
3, T T ) S AR TR R AT AR Y T AR Y
PRk, A TIHRFE AR A KT TG022 2156
B M E T R R B, AR5 X AN 2 BR A
TG022 FERLHLE W R P45 v B A1 e 0 A Tl
o RN 2 R, AWHEBKE TG022 78
W TR Rl 47.29% , TEMB P B TEE 3
91.78%, FWIZEAME AT LUK b 58 2 W 1 v o
2.2 A¥EFEEIKE TG022 ¥ZE HepG2 A
k=R AR €1k
2.2.1 H,0,i55 HepG2 S (L iR{m &R

H,O, Mk B 540 AEG e b, A T
B 2 FEXT HepG2 4 IE ML 2, BE AN [A] vk
JE 1) HoO, b FRANMI 24 h, FF# ] CCK-8 Bl
SEYNMEIE )y, S5RE 4 R, 24 H0, HELE
500 umol/L K LAFH}, 4il il 94715 % >73.68%,
LI HLO XA BRI VE FRSCR B02% , ik
R EE AR RS o 24 HL0, e A 600 pmol/L
I, JHAETG 2N 43.41%, HE H0, W m
HepG2 Al KT, HIHEEEESEE 600 pmol/L
1) HoO, 1 75550
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*2 ABEEEIKE TG022 EERBFMEEE
Table 2 Survival rate of Saphylococcus xylosus
TGO022 in gastrointestinal fluid

Survival rate (%)

47.29

Artificial intestinal juice 91.78

Gastrointestinal environment

Artificial gastric juice

150 -

Cell viability (%)

1 1 1 1 1 1 1 1 1 1

0
0 100 200 300 400 500 600 700 800 900 1 000
Concentration of H,0O, (umol/L)

4 AEIRE H,0, % HepG2 #HAEEMEAIZ T
(n=6)

Figure 4 The effect of different concentrations of
H,0, on the activity of HepG2 cells. The error bar
represents the standard deviation (n=6).
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TG022 XF H,0, 5 51 HepG2 4 it & Ak 1 38 161 475
FUETTER, S50 6 Fin, TEIRHE N 15%
A AR AE TG 2w, SIRMREE(0. 1%F1 3%)ib 3
20 AH EL A M B A7 R 08 3 B FH(P<0.01), 5% IE
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Figure 5  Cytotoxicity test of Saphylococcus
xylosus TG022 culture supernatant. The error bar
represents the standard deviation (n=3).
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Figure 6  Protective effect of Saphylococcus
xylosus TG022 on HepG2 cells injured by oxidative

stress. The error bar represents the standard deviation
(n=3). **: P<0.01.
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25 UG B &2 5 (P>0.05),
2.2.5 AEFEIKE TG022 ¥ HepG2 A
DPPH EHHEEMREE N B

AAPH & —Fj F 38L& A, v 4 il
N4 DPPH Hii %, DPPH AHKEYS
DCFH-DA kARG 2= A9y i, i
DPPH H 5% 59O 00R B IE L o IRFEANE
2R TG022 XF HepG2 4 fits DPPH A i %
THBRRE I, 25N 8 FiR . SXT AL AH
Fo, 15%AMIEZAERTE TG022 Wk s Yol
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Figure 7 The effect of Saphylococcus xylosus
TGO022 on the activity of SOD in HepG2 cells

induced by H;0,. The error bar represents the
standard deviation (n=3). **: P<(.01.
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Figure 8 The effect of Saphylococcus xylosus
TG022 on DPPH radical scavenging capacity in

HepG2 cells. The error bar represents the standard
deviation (n=3). *: P<0.05.
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P36 (1) 43.79%. 40e DPPH [ i SLiERAE 1ok
el LRI, AR A ER T TG022 B8 i
Al DVA RN AAPH 55U i i vh DPPH H H
S, DA A2 T B8 UE T RS SR
P AL

25 LR A5 43 B0 L — R AR AR AR
RAIFH HO661 kR, 4560 Frieai i,
P HAr 2 AW AR TG022, Ff-iik B 8%
IR 5 REGETE A0 /KT b G2 M A AR AR 3
AT LA 1 5 S A 240 B FD Nrf2-Keapl {55
i % 3 R 22 38 i F 5 0 — B R R LB A AL R
AR A FHUE, I8 2 b B S P A R R 0
EEAER N BT AL BT 2R T .
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