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Effect and mechanism of lactic acid bacteria fermentation
extractsto protect skin from oxidative stress damage
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Engineering, Beijing Technology and Business University, Beijing 100048, China)

Abstract: Five kinds of lactic acid bacteria fermentation extracts, Lactobacillus plantarum fermentation
extract (FE1), Lactobacillus paracasei fermentation extract (FE2), Lactobacillus acidophilus fermentation
extract (FE3), Lactobacillus kefiri fermentation extract (FE4) and Lactobacillus helveticus fermentation
extract (FES) were obtained by fermentation culture. The antioxidant effect and mechanism of protecting
cells from oxidative stress damage of the obtained extracts were tested at biochemical, cellular, and
molecular levels. Mass concentration of 10 g/ FE1 had the strongest ability to scavenge free radicals,
which could scavenge 49.14% of *OH and 73.99% of *O,. Mass concentration of 10 g/L FE1, FE2 and FE3
could significantly improve the survival rate and glutathione peroxidase activity of human skin fibroblasts
and reduce the content of reactive oxygen species in cells under oxidative stress damage conditions. Under
the protection of FE1, the activities of intracellular catalase, superoxide dismutase and total antioxidant
capacity were significantly increased. FE1 enhanced the antioxidant capacity by upregulating the expression
of Sirtl and genes in Wnt/f-catenin pathways including S-catenin, SMP30, FoxO3a, and Tbx3. The above
results indicated that the good antioxidant effect of FE1 could slow down the oxidative stress damage of
skin cells caused by H,0,.
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Table 1 Primer sequences for Real-time PCR
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GADPH F GAGTCAACGGATTTGGTCGT
R GACAAGCTTCCCGTTCTCAG
Sirtl F TGTGGTAGAGCTTGCATTGATCTT
R GGCCTGTTGCTCTCCTCATT
FoxO3a F GCA AGC ACA GAG TTG GAT GA
R CAG GTC GTC CAT GAG GTTTT
SMP30 F CCG TGG ATG CCT TTG ACT AT
R TCC AAA GCA GCATGAAGT TG
Tbx3 F CCC CTT CCT CAATCT GAACA
R GAC ATG GAG CTG GAG GAG AG
f-catenin F CAC TAC CACAGC TCCTTCTC
R GAG CAG CAT CAAACT GTGTA
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Fig. 1 Scavenging effect of five different lactobacillus
fermentation extracts on *OH
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R TR 2 20 /L B, HeOH BT BRAE /15
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Fig. 2 Scavening effect of different fermentation extracts
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Fig. 3  Effect of treatment of hydrogen peroxide with
different concentration on cellular morphology of HSF

KUK AT HSF 71 AR B R 25 LI 4.

140
—a—1h
120 +§g
—A
< 100} . 4h
3 gof
s
& 60
&4
T 40
20
0_

10 25 50 100 250 500 1000
WK He FE /(umol/L)

4 BUEUKXT HSF A7 510 520
Fig. 4 Effect of hydrogen peroxide on viability of HSF
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Fig. 5 Cell viability with different lactic acid fermentation
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Fig. 6 HSF survival rate protected by lactic acid fermentation
extracts
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Fig. 7 Protective effect of lactic acid bacteria fermentation

extracts on the morphology of HSF damaged by
oxidative stress
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Fig. 8 Effects of lactic acid fermentation extracts on the
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BLAA T T A Pl T AN TR0 g 17 1R & 2 4
b, Mgt E =Y (MDA ) #i& T . Wik,
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b T B AR L U2 M B 1 B 4 B AR AR,
AR I X% HSF o MDA (5% 0 WLIE 8b, X4 K /E
FH HSF J&, 51 HSF Afbiifi, 525 M, B
AIZH MDA & 3  ( P<0.01). Ve Fil FE3 1
AE W & BEAR T /E A HSF N MDA & & ( p<0.05), H
FE3 #lii] MDA 7= RURM T Voo XJEM T FE3
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TAF B B, T2 4 T ) A B ) e A A 2
Y,

2 EL DY ) 45 P AR . N TSR R AR
W T BRALA = A2 1 45 Fl ROS SR HEAE A AL I 345 |
P B, KRN SSTR AR T REE T
SRR KT &R YT HSF St A fb
AE 7RSI DL 8f. FR &L 8F RIT, FEfRIER N4
AL B)S . FEL, Ve il 2 2 52 T1 HSF #XU4EUK
BRI S PTE AL BE ST (<0.05), FE2 Fl FE3 ff4 F
1) 240 i P ST Ak RE IR TR A
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Z: b, FEl1 BEfE{£P" SOD. CAT. GSH-Px 3
Rl A AL 532 AL B O 2 BUW G PERE AR . FE2 I
FE3 {UX GSH-Px i M A4 T+ i 80 . vl
7] & B L) R 45T A AL DU B A2 AR TR), {H FEL
A A% SR B X6 3 i S R A R, T A B4 4R
R . FEL FE RS b 25 52 = 20 i P bt e AL il 1
P£ | BRAK ROS =AM AR, R H A Bt afe
BE 1. DL EZ5 BRI, FE1 B BIFIE S HSF 4L
T AR N 35 | SR I VE o Atk — 28 43 W HLAVE
B, RS2 2 1 B PCR AR HARE ML 2R 7
3T
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