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(1.E R G IFEFRILEE R G EELEWR A+, £ K 400065;
2. FRFIREF R AN B F TARFR, K 400067;
3B IFRESRAYS TR, F758F % 4 843000;
4.F R IFRFIRFAHRE FI%, K 400065;
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B E: A R RIFEERIIUTE LA ABSN20244504 3T 3K L4745 69 65 47 2R BAE MALH], A SR T /8 K EULAT
4L A ABSN20244504 (LDSL-ABSN20244504) 4% 41% B (ultraviolet B, UVB) # F £ 445 694 Hl4E Al A
SRR UVB % 549 0 RABAGARA, @i Ra R A aFf ik 802 3K-F, REREm, RIKe9H
F xB p65 T (nuclear factor kappa-light-chain-enhancer of activated B cells p65 subunit, NF-xB p65) . B 47 %!
& @ o (nuclear factor of kappa light polypeptide gene enhancer in B-cells inhibitor alpha, IxB-a) . At & 3% & B F -
a (tumor necrosis factor-alpha, TNF-a) . & @fe/A~%-6 (interleukin-6, IL-6) . IL-10. A2 & AL4p3i 1LEE 1 (super-
oxide dismutase 1, SOD1) . SOD2. i &M 5 &% (catalase, CAT) . ZAtH ik 1 (glutathione, GSH1) . A3 &%
FNE 8% F (AMP-activated protein kinase, AMPK) . T i#% % B1 (liver Kinase B1, LKB1) . #%12 &
F 2 48X B4 1 (sirtuin 1, SIRT1) . *HiL#h4EF M EF % G (mammalian target of rapamycin, mTOR) . i & 4L
W EEARIE T Mk E AR y 2R FEF 1la (peroxisome proliferator-activated receptor gamma coactivator 1-alpha, PGC-
la) « 4% @ 1 (adaptor protein, phosphotyrosine interacting with PH domain and leucine zipper 1, APPL1) . XK4E
% B O (forkhead box O, FOXO) mRNA #= NAD(P)H:& & 4Lt & Bs | (NAD(P)H:quinone oxidoreductase 1, NQOI1)
FAR, A B-FW AR EHEBEALEL (glutamate-cysteine ligase catalytic subunit, GCLC) #tk. #E-F E2 48 %
F 2 (nuclear factor erythroid 2-related factor 2, Nrf2) & @& ik, *kifts LDSL-ABSN20244504 3¢ Bk A 45745 49
PHT. ER AW, LDSL-ABSN20244504 43242 ## 7 UVB # S8 N A A, BMTRIBEARARE R, R
Y TRekmiaey F A, SRTREERMG. ML TR M, LDSL-ABSN20244504 484 4% & Ik 4145 /) R 7 A=
Rk 40 4R 649 B AR A A A L EE (total superoxide dismutase, T-SOD) . CAT. IL-4. IL-10 K-FF= & 4% i3 AL £

(H,0,) « w4 K * 4 (advanced glycation end products, AGEs) . IL-6. IL-18. TNF-a &X-F. F] &
LDSL-ABSN20244504 i % 4% 42 3 Bk 4845 /)y BB MK 4 2 89 447 = B4 B2 IR 37 88 (Na'/K'-ATPase) . JB Bt
M vE s = B B # 88  (nicotinamide adenine dinucleotide kinase, NADK) 7 -F . RT-qPCR % % % 9] LDSL-
ABSN20244504 %45 L8 B A AR5 0 KX k42 SOD1. SOD2. CAT. GSHI. IxB-a. IL-10. AMPK. LKBI,
SIRT1. PGC-la. APPLI. FOXO mRNA #% i #= T i NF-«B p65. TNF-a. IL-6. mTOR mRNA % i . R i,
LDSL-ABSN20244504 . #¢ 4% £ 8 & B 4845 /s &R Mk 48 22 % NQOl. GCLC #= Nrf2 & & & ik, @b 7 WAA
LDSL-ABSN20244504 £ # 4% UVB & 09 Bk 15, R ER TR AT £ 4 ZE C, H LDSL-ABSN20244504 %
2R AR A B T K% LDSL-ABSN20244504 4 4k Bk o
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Inhibitory Effect of Lactobacillus delbrueckii subsp. lactis
ABSN20244504 on UVB Induced Skin Damage in Mice

SONG Canlin'?, REN Yanrong®’, LONG Xingyao', PEI Longying®, TAN Fang’, ZHAO Rulan®", ZHAO Xin""

(1.Collaborative Innovation Center for Child Nutrition and Health Development, Chongqing University of Education,
Chongqing 400065, China;
2.College of Biological and Chemical Engineering, Chongqing University of Education, Chongqing 400067, China;
3.College of Food Science and Engineering, Xinjiang Institute of Technology, Aksu 843000, China;
4.College of Preschool Education, Chongqing University of Education, Chongging 400065, China;
5.Basic Courses Department, Engineering University of the Joint Logistics Support Force, Chongqing 401331, China)

Abstract: To systematically evaluate the protective effect and mechanism of Lactobacillus delbrueckii subsp. lactis
ABSN20244504 against skin photodamage, this study investigated the inhibitory effect of Lactobacillus delbrueckii subsp.
lactis ABSN20244504 (LDSL-ABSN20244504) on ultraviolet B (UVB)-induced photodamage. In this study, a UVB-
induced mouse photodamage model was used to evaluate the protective effects of LDSL-ABSN20244504 against skin pho-
todamage by assessing skin tissue sections, levels of oxidative stress in serum and skin, inflammatory markers, the mRNA
expression of nuclear factor kappa-light-chain-enhancer of activated B cells p65 subunit (NF-«B p65), inhibitor of nuclear
factor kappa B alpha (IxkB-a), tumor necrosis factor-alpha (TNF-a), interleukin-6 (IL-6), IL-10, superoxide dismutase 1
(SOD1), SOD2, catalase (CAT), AMP-activated protein kinase (AMPK), liver kinase B1 (LKB1), sirtuin 1 (SIRT1), mam-
malian target of rapamycin (mTOR), peroxisome proliferator-activated receptor gamma coactivator 1-alpha (PGC-1a),
adaptor protein phosphotyrosine interacting with PH domain and leucine zipper 1 (APPL1), and forkhead box O (FOXO),
the levels of glutathione 1 (GSH1), as well as the protein expression of NAD(P)H:quinone oxidoreductase 1 (NQO1), gluta-
mate-cysteine ligase catalytic subunit (GCLC), and nuclear factor erythroid 2-related factor 2 (Nrf2). Treatment with
LDSL-ABSN20244504 alleviated UVB-induced photodamage in mice, as evidenced by reduced epidermal hyperplasia and
dermal loss, decreased mast cell production, and mitigation of epidermal structural damage. Compared with the model
group, LDSL-ABSN20244504 increased the levels of total superoxide dismutase (T-SOD), catalase (CAT), IL-4, and IL-10
in the serum and skin tissue of skin-injured mice, while decreasing the levels of hydrogen peroxide (H,0,), advanced glyca-
tion end products (AGEs), IL-6, IL-18, and TNF-a. Additionally, LDSL-ABSN20244504 elevated the levels of Na'/K'-
ATPase and nicotinamide adenine dinucleotide kinase (NADK) in the skin tissue of skin-injured mice. RT-qPCR results
showed that LDSL-ABSN20244504 upregulated the mRNA expression of SOD1, SOD2, CAT, GSHI1, 1xB-a, IL-10,
AMPK, LKBI1, SIRT1, PGC-1a, APPL1, and FOXO, and downregulated the mRNA expression of NF-«B p65, TNF-a, IL-
6, and mTOR in the skin tissue of skin-injured mice. Moreover, LDSL-ABSN20244504 also upregulated the protein expres-
sion of NQO1, GCLC and Nrf2 in the skin tissue of skin-injured mice. These findings indicate that LDSL-ABSN20244504
inhibits UVB-induced skin damage, with an effect superior to that of the antioxidant vitamin C, and that oral administration
of live LDSL-ABSN20244504 is more effective than topical application of inactivated LDSL-ABSN20244504 to the skin.

Key words: Lactobacillus delbrueckii subsp. lactis; ultraviolet B (UVB); skin; oxidative stress; inflammation
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2 FZH X AR TR WS, HTSEE Bon EA ORIt

AN, BAEHIER BN ALY 5%, (H2r HAAEREIA
BeJIRFa T, 51 A 2 ERNATT | (DTS AR,
KA filid 25 1k DNA 58748, Ty B2 kg AU 2
BB Be, N T & e A7) A0 Bl it 04— =2 Bl i 4 F
H, A 2z AP ERUB AT UM R BRAEAZ 2 22 5¢
[E S hia NS K (B PN 27 NV 7 Ga B 7l | M e 2R =4
B AR R M FER R 2 N, TR i E A
A MR R S UM EE, B E N RIS kLY
B RAERE Y AT AT 5 T B e B O ) 1] Sn] SLM R AL
FRARGE A BB PR Y, 32 2 i I SR A1 R | i 9%
R AE R B i PRI S, 22T ) SR AR R A B BT AR
AR 324 E . ASWESE B P8 IR F AT B LI

Fp ABSN20244504( Lactobacillus delbrueckii subsp.

lactis ABSN20244504, LDSL-ABSN20244504) 557

N B SNRELRE T, J&— I R E LB R
FLIR B YR

VTEEAE, 25 4E BETERE UVB 51 & i 554
FFFE IR A . BT W, 5 PLI B B kR
T T A5 R RS, FEHIE 22 4L A5 (4N TNF-
a. IL-18. IL-6) ik s R, G2 B IR SNE SOw s 1%
AR = LA AP E TS TR T LAY R 1 2,
el g T e ARk I D R R A, LR B JER B B T
BB, FRSr 25 B I I B AR TS M= gl e S
ST R R AR, PRl S ATl e 1y
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WIJBE, HRGEAE SR AN Y, EZ ) IBRs e M Seads e
WS FAE R R, e 2 SR 28 4 | T2 L
BANFETT S o ARSCNALGE A e il R T e FL A SR T
FATE PR R AR AR T, I RGP A (1 ik
15 SRR TG ) WY 533CR, A 5835 46 A RATE L
JRAAE RSN BUARSCHITSY, WA Jm 2 S Br HHR
WS,

54 g 09 /0 BB R B 05 R R, 56 IE 11 iR LDSL-
ABSN20244504 1 B AR KIS AR BRI
BARPR A SEAE B F7K 0, 3R PR R A
LA UVB #5455 1 SEBRVE . A 3C B i & iR X
— e JER IR LR B AE R IR AR G5k v A AN (HL
SHIZPERRAVE T RevE & R s A N AR YE R
FRULSIGARYE, W R B MR (o 1Y) 25 2B TR ™ 5
FHFITTE TR
1 MREREE
1.1 MREEE

H SRR EAEAR IR SREE T DU 1| Bar ik IS itk
H GBI B 22 SR IR R SR, PN 432 2 e
FECZLAT R FLIEFP ABSN20244504, B AR LT
E AR W AR R S B S D1 23, TRIMRIEIE AT RS
A CGMCC No. 34743; #fit: SPF 2 EEW/INEL JA
% 6 JH, EE 2242 g SZEGEIY) AR H I T SiE T 5t
IR BN BRAS R, 12 Rl B e S sh i A
BET [P IE S SYXK(3H)2024-0019], ASS256
AT RS Va4 BE F T Th etk & &L 1 R 18T
w52 5 Bl )18 B 22 B 23 nd Ak AE (/R B E AL S
202402021B), T A s S s e 7 24 4% A6 3R It
W, EZbRE GB/T 35892-2018 S50 B4yt A HH1
HEFEF Y X R FE 2T T )IAESCELR, LIFEsr %
B S fa A 5B i A AL &l (catalase, CAT) | I
WhERALZER P~ %) (advanced glycation end products,
AGEs) . &8 E A Ak (total superoxide dismu-
tase, T-SOD) . i LA (H,0,) . FEH — W51 IR 17 i
(Na'/K'-ATPase) . 8 Bt JH i B2 e — A2 1 1R 3 il
( nicotinamide adenine dinucleotide kinase, NADK)
R A mE AR E Y TR ST T I Anfifa s
# -4(interleukin-4, 1L-4) . 1L-6. IL-10. IL-13. i3
IRFEA F-a(tumor necrosis factor-alpha, TNF-o ) fiff5¢
LR MRS & IR A R R F
IIANE LT (hematoxylin and eosin, H&E ) YL A%
Kb e A= YR A BR A A 4E4E 2R CL TriQuick
Reagent S AZ M 12 (ribonucleic acid, RNA ) $i& Hz
#]. TagMan One Step RT-qPCR Kit. == H Al ik i
(phenylmethanesulfonyl fluoride, PMSF) . Jilt Jf fe 3%
ULHESTHT (radio-immunoprecipitation assay, RIPA )%
W . Mk FA % (bicinchoninic acid, BCA) & H &
RGBT R 44 - B DS s R e g HL UK

( sodium dodecyl sulfate—polyacrylamide gel elec-

trophoresis, SDS-PAGE) B¢ il #5171 & bR
SKEERHH R Al B F «B p65 W2 (nuclear
factor kappa-light-chain-enhancer of activated B cells
p65 subunit, NF-xB p65) . «B #l ilill #5 1 a( nuclear
factor of kappa light polypeptide gene enhancer in B-
cells inhibitor alpha, IxB-a) . TNF-a. IL-6., IL-10. ##
A AL W) 5 AL Fiff 1(superoxide dismutase 1, SOD1) .
SOD2. CAT. &t HAK 1(glutathione, GSH 1), F "
iz W5 Ak 2 34 B ( AMP-activated protein kinase,
AMPK) | IS B1(liver kinase B1, LKB1) . ULER
{5 BEAT I 2 A2 1 (sirtuin 1, SIRT1) | WiFL3)
Yy EE 1A EE 0 AR FH (mammalian target of rapamycin,
mTOR) | i ALY AT FH P BTG Z A y L3S
F 1la( peroxisome proliferator-activated receptor
gamma coactivator 1-alpha, PGC-1a) . i % & M
1( adaptor protein, phosphotyrosine interacting with
PH domain and leucine zipper 1, APPL1) . X JHEHE
Il O( forkhead box O, FOXO) . B-HIL 8l & 1 (beta-
actin, S-actin)PCR 5|4 dbatEERHEMRH RN A
B2 W Srilil—dt . B S bR iC iy L ~Ed TR
TP FERRHIRBE P EDARA A

BI-150A ZEALIEFRAE MBI Beas (_EiEE)
AR F]; AMR-100 4= H BRI HTL BT Bk
A AT FRZS 75 FS40(290-400nm)UV AT €[ Can-
dela 2\ 7]; HistoCore BIOCUT Jef5 U il 1EE sk
RAFE; BX43 1E & Wil H A BEARE W2 Al
Stepone Plus 2¢)5E £ PCR 1. FL1500 £ IHEN%
1 EETER A
12 S7E
1.2.1 UVB 3/ IRB LA 57 LDSL-
ABSN20244504 & 755 15 3%, B H 5 s AR # kR
JK P AL ZE 1.5%10° CFU/mL, ¥4 MR BE 09 B T
JEEEHE R, [R]IA—F 0 sH T B TR VR HH P I e
il £ IS B WA o /D BUE PR IR 1 RS R
60 HUNERBENLSF R 6 41, B4 10 2, 53 5 R B &
21 AR | AR C(VOWRIRA. A c(vp) O
IR 2H . LDSL-ABSN20244504 K i i #K 41 . LDSL-
ABSN20244504 1 filk2H o #0800 4 8, 5
BT aa T, PR S DT/ NI EFE 1.5%1.5 em K
IINBIRTB R, ISR AR 2RI B B 6 DX IR
8 IR AR ARIZH /N R H % 0.1 mL/10 g #E 5 2k
HLER K, Ve R4 15 H #% 22.5 mg/mL ¥k J&2 K
0.2 mL #EAE3 C A= FREL/KIE RIS ST RT3
MREEAL; Vo HIRZH 5 H 3% 150 mg/kg #E B 44 R
C HEFHER /KA LDSL-ABSN20244504 KGRk
5 1.5x10° CFU/mML #JE R 0.2 mL KGRI 5T TR
PR/ B FRERL R 4 ; LDSL-ABSN20244504 R
ZH4F HH% 10° CFU/kg # B LDSL-ABSN20244504
Ho B8 = FH 90 UVB i35S B2 3643, TEE 5
BEEEFAJRE S 30 cm 4b22%%E UV AT, P75 UVB AT, i
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N, & AT TR ABSN20244504 Xt UVB 3755/ NS BB G ik /E - 445 -

Ho G2 UK 320 nm, $FEHRE SN 120 mI/cm?/s,
H FES) 3 min, fp2e— 8", 85 4 J8], SCae st o] n
KW AR FE/INER, 28 B GRS 4= ML, Ff )l
/N IR A T 225056

1.2.2 FARAEAL LA LSBT 4 °C R AR )

FY 2= Il 7E 4500 r/min &0 5 min, W _JZE 1017,
#RJ5 F SOD. CAT. H,0, Fll AGEs {7 %1 >k FH it
CIER W Re U Pl R S VAL K= W A AV IVAT € [=F A S O o 53
WA B (1) 2 REH LS 3K, SR IS FE 4500 r/min | &850
15 min, 4L 75, SOD. CAT. H,0,. AGEs. Na'/
K*-ATPase Fl1 NADK {5 &5 {d A 156 BH 5 5 1 a2 B2
JREA LA R 1) SE A TR R

1.2.3 MLV R MR 41 i DA 7 g G Ao 28 Wi [ il 6 4
1.2.2 577 /N BRUMTE FIZH 2R SR SR O, SR )5
JH IL-4. IL-6. IL-10. IL-18 Fl TNF-a &7 & FH i
AH 32 00 5 1ML 375 A 2 AR ZH AR B A A R ok

1.2.4 R BREH 2L B 22 L i i) e # 2y

0.5 cm PYZIERETE K X IR /N BB IREH 4L, S7 BIiE A
10% H& IR ARSI F 52 24 he [B5E 58 )m, 41414
95% LA E R 7K, FH- LA - FR K B e 2L I 9 RS A

fHo B, K7 B 2H ZUEe B s milA i PR e I

L, (RS U A L L2 U] R 4~6 um) o V1A
S . KA, BT IR AKE LT (H&E) G 2 il il

JRERY) e FH TR gg .

1.2.5 /NEEZ R 4100 mRNA Rk E B

50 mg HIFETE K X3k /N BRZHEL, Foor B8y iE, =
B 1.2.2 WA 2SR . S A 1 mL
TriQuick Reagent, il i R HEYR A (HILFE /0240 . [E
J& I f S ke, BIZUIR IR ST, T 4 C.
3000 r/min 2514 F .0 15 min, &0, ZNDIRE
JZIKAH, B T E AT, ISR TS 14 5579

B, S22l R EARIVR AT, BEJS ZE 4 °C. 3000 r/min
ZAF FHIKES L 20 min, AT WL RNA ULiE T /Db
L3k i, FH 75% SBEGRSDTTE IR, [k 7E
4 °C.. 3000 r/min &1 K B0 15 min, LAIR L BRA%
Jio 3 WS, B UTTELE R G TAE & b = TR i

3 min, HFRRLESERIER . Z)5, IIA 20 pL Joi%
WHAZER B K RNA ULEE, IrfS R RNA JFR, &
Tk A . P4 4H RNA JERHE B 55— 3% hy
1 pg/pL, T A2 . M4 TagMan One Step RT-
qPCR 5] & i B A5 B il S A4 3= CRAFR 50 pl):
RZPAAA 4 uL FiR RNA Bibk . EFIESI 94
5 nL(5R 1) M HAB TR o FERCLr i S WAR R
SERF P GE HE PCR AN, #% DL FRF A 194 5%
50 °C J2i% 5% 30 min(JH T RNA Se§%5% 2 ¢cDNA);
SRIE 95 °C WIAEM: 5 min; BJE 4T 40 DGR, R4~
PERRALFE 95 °C A5HE 10 s, 60 °C i K/FEfH 20 s, 5C
iHp L p-actin FEFEVE NN S, HFARIE BAER . 3t
PR AH T 23R KPR FHZR L) 2748 i A o
L orprtl,

® 1 TR LGUENZIER PCR 541751

Table 1 PCR primer sequences for detecting tissue gene

expression
FEH 727
F: 5“GAGGCACGAGGCTCCTTTTCT-3'
NF-B p63 R: 5-GTAGCTGCATGGAGACTCGAACA-3'
F: 5“TGAAGGACGAGGAGTACGAGC-3'
IB-o R: 5“TGCAGGAACGAGTCTCCGT-3'
F: 5-CAGGCGGTGCCTATGTCTC-3'
INF-a R: 5“GCTGCAACAGGGGGTAACAT-3'
F: 5-CTGCAAGAGACTTCCATCCAG-3'
L6 R: 5“AGTGGTATAGACAGGTCTGTTGG-3'
F: 5-CTTACTGACTGGCATGAGGATCA-3'
IL-10 R: 5“GCAGCTCTAGGAGCATGTGG-3'
F: 5“AACCAGTTGTGTTGTCAGGAC-3'
SoD1 R: 5-CCACCATGTTTCTTAGAGTGAGG-3'
F: 5-CAGACCTGCCTTACGACTATGG-3'
sop2 R: 5-CTCGGTGGCGTTGAGATTGTT-3'
F: 5“GGAGGCGGGAACCCAATAG-3'
car R: 5-GTGTGCCATCTCGTCAGTGAA-3'
F: 5-“CAGCCAGAACCCAGCCTTCC-3'
GSHI R: 5“GCGATTCAGGCCCAGGAACA-3'
F: 5-GTCAAAGCCGACCCAATGATA-3'
AMPK R: 5“CGTACACGCAAATAATAGGGGTT-3'
F: 5-CTGGACTCCGAGACCTTATGC-3'
LKBI R: 5-CAAGCTGGATCACATTCCGAT-3'
F: 5“TGATTGGCACCGATCCTCG-3'
SIRTI R: 5-CCACAGCGTCATATCATCCAG-3'
F: 5-CAGTTCGCCAGTGGACTGAAG-3'
mTOR R: 5-GCTGGTCATAGAAGCGAGTAGAC-3'
F: 5“-TATGGAGTGACATAGAGTGTGCT-3'
PGC-la R: 5-GTCGCTACACCACTTCAATCC-3'
F: 5-AGCCAGTGACCCTTTATATCTGC-3'
APPLI R: 5“AGGTATCCAGCCTTTCGGGTT-3'
F: 5-CCCAGGCCGGAGTTTAACC-3'
Foxo R: 5-GTTGCTCATAAAGTCGGTGCT-3'
F: 5-CATGTACGTTGCTATCCAGGC-3'
p-actin

R: 5-CTCCTTAATGTCACGCACGAT-3'

1.2.6 /NEUZBRAAERAFRIAME  FRIL 100 mg
INERURZIRLA AL, IS/ 10 uL PMSF 1 1 mL RIPA
MG TR A HEEL. BA/SFE 4 °C. 12000 r/min 4%
B 4 min, KRR EEER . SRFH Mk
FA PR AR 1 BT S 2 2 e BE, TR AR R =2

50 pg/mL. GRS R IR S 2 v iide 411 LuAl
A, 100 °C N 5 min, TR-G WS THIH e 3 15 HE vk
(50 min)J&, #E47 PVDF JRFLEN . FEMEEE o5, 1
T TBST Y 5% Mg 4= W44 07 PVDF Jli 1 h, TBST
W PEU . MBS KB TF 25 C &MU, JelafE
1:500 FBEA—3 AR 2 hy 1:1000 FkBehy P
W HE 1 h, HeJa K A Supersignal West Pico PLUS
fh2E KOG Y IR UEA T i o, 38 o iR R G5

f NQO1. GCLC Il Nrf2 A9 (1 ik 28 1k, I FH
Imagel ZRAFXTEE AR I 721 8 s 4t
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1.3 HELIE

A AT SERG I S ASPATE S, G5 R DL
YA I WP BHE R, FT bR e 2E . T8
PE UL BPeebrE 22" e CE B, FIRERHBREE
2257HT (ANOVA) Lb 2 M1 G it2¢ 22 5, Bl 5 >R
Duncan £ 563751735 )5 22 3 L4, A P<0.05 /0
HPEFIRTRUE
2 FER57h
2.1 PRIVEFIEBEE AR F

TEH 20 M3 AN 2 BRZH 21 SOD F1 CAT vE M f
=1, HyO, Fil AGEs iR, MI7ERRIZ T, [ikds
RGP A 4%, SOD il CAT 1 PEfAK, H,0,
1 AGEs &% H i &1, 25 78 guit 2% & X (P<0.05)
(£ 2~3% 3)., S5k UVB 4L (BRI 4 ) A b,
V¢ Al LDSL-ABSN20244504 () 143K A1 11l Ab FL 3%
I S T /R SOD il CAT WG 1, b
E AR T H,0, 1 AGEs 7% H# ( P<0.05) . LDSL-
ABSN20244504 [Jk4HiY SOD. CAT. H,O,. AGEs
A 7K S fc M 32T IE H 4H, LDSL-ABSN20244504 K
WGV PRVE T LA B KP4 T 1 R RS I RO 5
Ve G OIRAIER, Ve FDIRZEAY LA EAKSEARXT
SEUTARIRI L, AER HH (R A R P R

22 /R EALRHOK
Table 2 Mouse serum oxidative stress levels
g SOD CAT H,0, AGEs

B (UmL)  (U/mL) (mmollL) (pg/mL)
IEF 116.36+6.26° 49.26+3.21* 13.77+2.10° 28.68+3.54
HERILH 56.38+4.127 12.36+1.857 62.74+4.32° 125.41+7.20°
ViRl 79.32+5.11¢ 28.77+2.65% 41.0243.14° 87.26+4.31°
VR4 68.37+4.88° 21.03+2.23° 50.38+2.77 102.44+5.22°
LDSL-ABSN20244504 _ i . .
KA 89.23+5.19¢ 36.74+3.03°32.11+3.20 62.39+3.89
LDSL'AI_IBE;EOZMS 04 1 00.41£5.03° 42,332,067 23.492.11° 44.80+4.12°

1 S A BIER A /NG TN, W% 4 R 22 53 B G2
B (P<0.05); & F AR, MR R4 22 7 B 50012472 L (P>0.05);
Fe3~Fs[A.
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AR 98 3R 8 AR By BE 7 B, T LDSL-ABSN
20244504 KIGEEHRWIRT Ve fEH, BV IREINE
FHMETF k. A ARTE UVB BT & A Ayt i
o, SPUASEA SR RGERRMTNE R I, K
W42 UVB $ait a5 | & w35 8 b i3, S380%2 ik
T A I PTA LB SOD Fil CAT BITEHPE R, X
e 1 Vs MRS B e B R s R RS
S BEARAC R S BRI D HEN SO, i R S A ok
Y (AGEs)E N Bz Rz 2 — A~ B2 A hr ki, H
R R 5 S AN BN S 58 RE AN R 7 B R AH
HARHEN, AGEs WA A 248 o 1 S 2 1
M e, 2 3 20l i Y A AR AL AU (HL,0,) /K |
Fto BFoEHE—H#ESL, UVB BESTREALIIH] CAT /Y
WM, NG H,O, AR ZRIS, Na'/K'-ATPase fiff
PRI RIS e i N REE I A FTES s 52
51, DA 52 ma) 20 L o) e I 52 B0 Bk o 2 A5 U0
NADK £ 4E 4 Bz Bk 40 i N NAD /K- B 524
JFH, NAD & i BRI MR A5 At iR Adis 2 1Y)
S S

ARCHIEERABUESE UVB Xt SOD. CAT. H,0,.
AGEs. Na'/K'-ATPase 1 NADK 4 /K 7= 4= T Bj
g, T30 T R . Ve VE R ek
FVE R F/IN B AR SSCRAIS T E R pc i gist, AL
R Vo B —EZRIVEA, (B2 R AR
ZAIL T KW LDSL-ABSN20244504 (344) 1 LDSL-
ABSN20244504 7% (HARBES ), h vl W, LDSL-
ABSN20244504 AN R FH 7 28 AT LIAT R0 35 F
T UVB Jefitdio
2.2 /MRIMEFART BR R RE4HREE F 7K F

b TS 9E BT, 5% ELISA vER T I 5 B2
HRZHLI5)3% P TL-4 | TL-6., TL-10. TL-18 Fil TNF-o 1)
B KO, LA AT R iR 4 B K Ry R AR RE IR
ARPUB dER 4 FER 5 0] IR BRI )N BRALTE A
Hz 2B 41 A i1 TL-6. TIL-18 F1 TNF-a 40 Jfg X+ 7K
S, TL-4 F1 TL-10 A 7K S Be ik . LDSL-ABSN
20244504 1 Ik 58 0% 5 JRE [ HL B AIC 1L-6. IL-18.
TNF-a 41 Jifs [N 1~ 7K S il B R % BF 4 =5 IL-4. IL-
10 B9 7K, {5 LDSL-ABSN20244504 [ AR 2H /Y IL-
6. IL-14. TNF-a /K J& i T 1E R 4, i 1IL-4. IL-
10 ARSPRAR T IE 5 4H, HAFAE 352557 (P<0.05) .

#3 NI RHLVE AN UK
Table 3 Mouse skin tissue oxidative stress levels
0] SOD CAT H,0, AGEs Na'/K*-ATPase NADK
(Umgprot)  (U/mgprot)  (mmol/gprot)  (pg/mg prot) (U/mg prot) (nmol/(min-mg prot) )
EH4 35.1242.02° 28.33+1.89° 8.32+0.77" 22.91+2.85" 1.09+0.11° 21.38+1.71°
AL 7.02+1.18" 5.12+0.74" 32.36+1.23° 101.24+6.80° 0.20:£0.04" 4.79+0.56"
VRl 18.37+1.30° 12.37+1.04¢ 20.66%+1.17° 89.33+4.04° 0.55+0.05¢ 10.78+1.01¢
VR4 12.65+1.21° 8.36+0.89° 26.31+1.20° 71.24+4.31¢ 0.39+0.05° 7.32+0.88°
LDSL-ABSN20244504 KGR R4L  21.08+2.01°  16.79+1.26° 16.37+1.37¢ 50.36+3.40° 0.67+0.06° 14.3140.91°
LDSL-ABSN20244504 1 IZ 41 273142.11°  22.40+1.69° 12.30+1.11° 34.5242.91° 0.82+0.08" 17.20+1.21°
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Table 4 Mouse serum inflammatory cytokines levels
2157 IL-4(pg/L) IL-6(pg/mL) IL-10(pg/mL) IL-15(pg/mL) TNF-a(pg/mL)
EHEA 107.82+5.10° 13.39+2.54 82.0245.01° 12.07+1.10° 20.71+1.547
TREHIZH 44.62+3.97" 81.36+3.50° 31.10+2.98" 36.52+2.31° 62.35+2.64
ViR 66.37+3.56" 47.56+3.35° 46.36+2.80¢ 27.36+1.22° 45.64+2.51°
VIR 59.82+3.66° 67.59+3.98" 39.15+2.32° 30.20+1.17° 52.36+2.88"
LDSL-ABSN20244504 I 1% i k40 73.26+4.12° 35.26+3.12¢ 57.39+3.39° 22.56+1.44¢ 31.2442.31¢
LDSL-ABSN20244504 11 I 2H 82.39+4.78" 23.33+£2.41° 67.12+2.36° 17.36£1.23° 25.62+1.62°
25 NRERA LR AEAN A K
Table 5 Mouse skin tissue inflammatory cytokines levels
0] IL-4 IL-6 IL-10 IL-15 TNF-a
(pg/g prot) (pg/mg prot) (pg/mg prot) (pg/mg prot) (pg/mg prot)
EF4 12.37+0.62° 19.82+2.25" 42.64+3.03° 10.32+0.48" 11.09+1.01°
TRRIZH 2.35+0.33" 65.37+3.44° 12.03+1.94" 32.21+2.09° 42.36+2.32°
VR4 5.710.40° 44.32+2.91° 23.52+2.00¢ 22.39+1.96° 28.25+2.41°
VA RA 4.69+0.31° 51.08+3.53° 18.74+2.13¢ 27.36+2.01° 35.14+2.10°
LDSL-ABSN20244504 G i HR 4 7.91+0.44° 34.25+2.80° 30.86+2.08° 18.14£1.76° 22.17+1.92¢
LDSL-ABSN20244504 11 IR0 9.78+0.39" 28.12+2.30° 36.15+1.80° 14.32+1.55° 17.30£1.73°
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LTBEFK IS S AEREIR, LH LU U8 o] FH PRk
PPAL B SN R 5 | S i) B RAR s iy s AR EE S an
B 1 s, IEH 4/ B IR G5 M Se 4, 3R R 850, 1
W -FR 2 A AL S R IR LS RS, A )2 e AR Ak, B
S JEARRT R, ARILH 5 1R AR L, R SRR R
Y, 222 WG, IR AT AR B Hsi >, B2

R ES BV B i N 2 el e I A e
HfLi i, $E8 UVB BRI ] 5| & Hz R S0 s W A
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Fig.1 UVB induced skin tissue lesions in mice
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Fig.2 Protein expression of skin tissue in mice
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Fig.3 Oxidative stress-related mRNA expression in mouse skin tissue
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Fig.4 Inflammation-related mRNA expression in mouse skin tissue
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Fig.5 AMPK signaling pathway mRNA expression in mouse skin tissue
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