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Abstract: The skin is the largest organ and the carrier of the second largest microbiota in the
human body, playing a role in defending against the stimuli from the external environment. External
stimuli such as UV rays and fog and haze can cause injuries in the skin, resulting in skin aging or
barrier damage. Postbiotics are defined as preparations of inanimate microorganisms or their
components that confer health benefits on the host. Recent studies have shown that postbiotics have
the potential for maintaining skin health. This article introduces the concept and types of postbiotics
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and describes the potential role of postbiotics in repairing the skin barrier, promoting wound

healing, protecting the skin from photoaging, and regulating the skin microbiota, with the aim of

providing a reference for in-depth research on the benefits of postbiotics in skin health and the

development of raw materials.
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M R %5 A4 W (ghost
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LN 7175 71 =0 (12 SO 5 9 N s =S 1
JHE . O AT . S I R B K
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R RAEAE
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W WERERRFNBEIAE , BRI T T
HA WA E RN,

3 )G A LA Bk R AR A

3.1 EETEREEKLEZLTINER

b ks RNz —, Kk
TEA A 2 8 T IR0 S8 A2 I 45 F T 25 kD
AALE DRk, T O Ik R 25 A
hRE P BSOR k. KI5 OGS4 UVB
(280-320 nm). UVA (320-400 nm). A] WLJ¢
(400-700 nm)FILLAMESH(>700 nm)P, GGt eE
i K IR B RE I G TG, a0 UVB X REZFIE R
Bz, UVA AlLABEATLRZ, 1] oG5 20 oMb
A LLFE R T IR S, Horh UVB Al UVA 2
115 DNA 40 i 4b I 5 (extracellular matrix,
ECM), JfiFSoaeihl; o B 5 TR AR
B 38 BE 14 7 15 P 4 (reactive  oxygen species,
ROS)HITE AL, TR R W BE T 240 T 4 B0 R BRI
JREE AR E A EEE AR, B, ©
AR SR & B 5 Az oo AT DLGE o A O R S
W FIEPUAA R A B R T BRI
i S U R R AT,

&I T & #L#T 8 (Lactobacillus paracasei) 2
— i DA B RS i 38 TR o3 B Ok 1 R0 i AR
BR L Xu USROS 1 I LT B R
UVB 5 & B R S T i 7
THRIE, SEIRas AR PROK I B I I LA T
T 1 R N AT 4E 21 Bl (normal human
dermal fibroblast, NHDF)F1/|» 5l B €4, 25788 41 fify
(B16-F10 Cell Line, B16F10) DNA 45 155 3k BH 11
UVB A et ; %5 c@ 3 hn NHDF
AP BEH RS 5 Sirtl/PGC-1a/Nrf2 55
10 BRI AR SC BT B AR TS PEFT mRNA 7Kk
B35 UVB i AL, Sirtl 2 FLsh ik
N—Fl NAD M 41 2 110 S e, AT DAHE
U R AN 30 B RE R T B A FE s A
4 Nrf2 Fl PGC-la, Hi# i sthiE L5
S, JEPURLBI A AR FR TR, 5
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HH Nrf2 WM. R, $OGE R
Fi% 7L AT 1 i i 78 NHDF 40 ffd b % ¥ 5 (JNK,
p38)/(c-Fos, c-Jun) {553 ¥ A S PLak &N, LA
JAE B16F10 Ziifif1Hh & #45 PKA/CREB/MITF {5
5 3E BEAH OGP R A R A UE A, N s
UVB i TR, Fft, A #E ERFL
14 1 1 (Lactobacillus sp.) KOLBM20 2L 41 i]
AT H UVB 152 INK . p38 Fl ERK AHCH
S PRI SR B L UVB 55 10 i 5 43 J 2 1
Jif(matrix metalloproteinase, MMP)-1 ik K2t
ZARPY ) WEmR FLAT I (L. acidophilus) \ LA 41 i
ERK . INK F1 p38 {55 1F, #— LK
MMP-1, MMP-2 I MMP-9 /K3, Mii7E A
Bz F SR A 4 i o & A A T

ECM 2 py 34 2T 28 e S 2T 2 Ji i) = 2
W%, i 7% B 5 iR (hyaluronic acid, HA)ZFH:
Jo A ] DA DR A B JER B s vk AR R . SR,
J 4 B P 20 M A A R i R A AR
. AEUEREfE ECMPY. EATZ IR A A 2 5L
B RREEA PRI, FEOUR IR T8, TR a8 )
kA, UVA $a523155 MMP BT, s
LA IR 5 S R P R 2F A A 53 ok,
S8 HMA A St A BB i BH BT TGF-B/Smad {5 514
Syt TR SR F R A, T T A IR
EBE UVA i EEgitz—, ARk
B, MK gy B AR UE R 2F AR TR
(Bacillus amyloli quefaciens) T il £ 114 4 1 2L AR
(BAL1)AE 18 TGF-p/Samd 155 18 i i S 1
FRIEA T RUET R A mRNA £k, fE—ERE
HEZE T MMP-1 X 25 4R S5 K 1 A R At 5 [
if BAL1 Al fEiE Nrf2 8L, fE—ERE L
BOEBUAAL B EE R e 5, AT UVA i
(14 SR A I Sk A R A B 55 0 ks R R I T
JEHEIt BALL YEAHUEAL R FIHTRE & BT 1 v
FEN FME . HeAh, AT R B EELS 2 AT I
(Bacillus coagulans)ffa#M X =PI REns P4 Bz

RCEF A S % UVA 1 s st T, i
LA (Lactobacillus sakei )2 Jito B i, 43 18 1 410 1
MAPK {55 (p38. INK Fl NF-«B) I & FH W
MMP-1 1 18 R 3G e It 2 1 450 A RSO
ZARM ) S FLIRFLBR T (Lactococcus lactis) &
TR FLIR oS B XIS UVAL X
WY, A S A JC IR RBAE by 52 AN R Sk
LA . A X S a5y 3R W] TS AR JTAER
TR RG22 A T R 1. ik B RS XHZ
THI A I PRATE ST A /L, 5 S 0 22 M DG 9 SR AL A
IXEEZS
32 FRAETEBERBKMERESNIER
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AR TR EEARS, i, Z2RE5EA
(filaggrin, FLG)X £ 25 ' BT 0% 1Y A 2 1
22 L) RAEFAZIE U V-0 il A rp 2 e E
Ak, fEffeid B, Y8 H & M (loricrin, LOR)
55 S100 & 1. WA AL G R 1 A b e 2R
T A 2 Tk e Tl ) VR T 228K, T i IR 3] 1)
AL, VE ARSI EE 1 BF BT R ik
7t 5 1) B i B8 45 4 ke o 1S TT RE 75 A & ik i)
R, GNEOK R . TR e, RS
SRR I 7 R RIS TS 0 2 R kg .
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ik HEINEE R )RR R R ks EE S,
Lee % V¥R 5% T Me W FL #F B (Lactobacillus
salivarius) MG242 F1 % [ #L#F I (Lactobacillus
fermentum) MG901 JC4HAfE 37 W 7E NS TR A
4 Jf A ) B B b SR AR IR AE . A5 R B,
MG242 F1 MG901 #3275 A JFoIE A el v o
W BT R & 6 HAS 2/3 LA S FLG mRNA R ikk
U B2 IR DRIE RN B E DR . HA R AETE T AAE
Rk et ER 20, BAA LBk ThRE
FLG REfE % 45 M B 1 JF i LR A i aF 4 ol
FLG il = 3 i K 1k S I 52 40 2 A e J] A1
W Bz 9% (atopic dermatitis, AD)K & 1175 & A
FPO TR RBEAL . U 2 70 X HE S 56 ()
g5 BB oR Z K H W24 3R K 43 85K (trans
epidermal water loss, TEWL) /b, ok
MRk B MR AT RE 5 K @A &E M 3
(aquaporin3, AQP3)F1 FLG & ik hnAg B,
Bk o I 5L IK] 5 R K B B D) RE B A AH G, LOR
[F)FE 2 B PR B 2 1A —FF, LOR 5 FLG 3
A ek X T Rz K B B G B 2 & o6 E O
Jung %5 P2 BB 2% B 2L AT T (Lactobacillus
rhamnosus) %4 ff 1) g % A 35 T N 3% f L rh
LOR il FLG mRNA )35 Il 55 1 JRAS B 36 35
PE ., DT B # 3R R B R B RS o LB AT T
(Bifidobacterium sp.)fE—2 3545, Ma 5
9% R BRI AT T & I W VR CRE 98 aE i
HaCaT i H 4 2 B 1 (transglutaminase 1,
TGM1). W#% [ (involucrin, IVL), FLG. LOR
M AQP3 455t [ AH G /1) mRNA KA R f
Ik BEREIIfE . Collins ZFPPRSY T —Fh LB &
PR o R v A ) R 2 TR A A )
PE, TR X S8 5 AR J0iRIT e, ARG TS 1 FIGE
IR, AR EPR B SMNE R I FLG 3Rk
S, DT e A B EE B i DA R — 2 fin [ Bz
JER 5

B9 % H (tight junction, TI) &R )24
A FES R —. T] Z2AEET AT
35 DAY 0K 2 HhORE 408 1 JBT 4 D T B %) 4 e 1) 34 422
a1, EmMaEMEER (occluding, IR
oIS A | claudin 5H, DI AIFEZL
PDZ Z5#y3 & -1 (multi-pdz domain protein-1,
MUPP-1), M4i/NE& -1 (zonula occluden-1,
Z0-1). ZO-2. ZO-3, F symplekin 7E N R EEIR
EEH . TEBAN Bk B &% 2 R g
TI MEA, 4% claudin 1. 3, 4.5, 7. 8,
10, 12, 16, 17. occludin fil ZO-1 &H,
Pang 45 PO 58 T — Fh [§% £ (Saccharomycopsis
sp.) A THE U R X N A1 o T 1 4 L 7 e 0 R ) 52
M, Z5R R G T B T A BUE A i
H claudin-3. claudin-4, occludin 1 ZO-1 fEH
ik, H claudin-1 ) mRNA FIE K2
Rl AR M LE . seAh, L bR R
(transepithelial electrical resistance, TER){EX} A&
P 1 VR A B A N A B TR SO L 32 1 B B
REREATINE ; Z55RRAH, TER DAL )y
P E W, FRYIE K TR R AL Y 2R K A T
TE LA A 435 155 P Bt e T REAS 2] ) 25 i3 00
33 BEErEHGOBEESRHMER

B R 5 0 G — Al ) S e
e, S NARAE . AURIGEE RO UL KR
TN AFENAMHEES . mEBDEAT
FAF IR RS N A sk R I A
N ARE SN R . SERTUTVE . 140 I AR A
AR FEG SR, RN R AR ]
WA — B R T, B R DR R AR
N 1 i S AN T 0 S e i S oy [

i — WO kB K BE EL AT O (L.
fermentum) . & [RZLFFIRI(L. reuteri) FIAL # 27
LA T4 (B. subtilis) & [ b 1% W il 25 1O V2 FH RE 8
AN TR BE b B v R RS Bk A Re s, A
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ZURIAE R, 3 A A0 i A Y 3 R R
wANATF RGO G, X A RAE .
PR 25 2H 28 RN 21 A0 S5 AN () o AR 3477 AR AN ]
FEFERSZ ; [R)A, KEUE IRAH A 32 I 2 R
TR R R R T B E AR B
MR e I I 2 1 B R AS J a3, Al AR R SR 2H 4R
WA B AE AR i . PRI 2R & R T
3 S B4 11 A8 45 33T e S 2 A A3 i =), 3 T il
55 BT A 240 P ) 398 5 LA K S D S i R O T
MV FAA D1 i 58 1 RE 6 i 1 41 il oh 3%
BT, WCESSARALRIE RN, BN S5 E HEUH
KM g, SO @A R E e EED, o
A 5 B AR K AR ) FLAT TR (L. plantarum)
RE®HESREEASN, FELSYS
TGF-B/pSmad {55 340l «SMA . Smad2/3 F
WifR 1k Smad2 9 FiL, LI MMP-1FEE, M
T P2 2E b B Ak I 300 il JL s 2T 24 4 i 1) 5 J32 AR
I R X B R DA A 2 T A0
UE4h, Heo ZFCUMAFSE F IR IEF AR R k1
M ¥ THOER TR (Micrococceus luteus) % 19 I 375 1k AT fiE
IR AR SO B B A 2 R TL-1B.
Fiy f BT bk B 4H B AR B % (thymic  stromal
lymphopoietin, TSLP) ) T 3 LA J 7K 3 i & [
AQP3 1y L, X AE HT AT Be i ik /b Ry R 48
i FIAIE 5405 35 57 1) L UK B4 R el 1 11
WA FEIERGS R ER, 5ETT D%
P 7 52 R K K G BE I B B B ORIB OR
[ 25 R B TR AR B O,

AHEE THERE N, WH PR B85 1 B R N G
D, M A RER 7 G R .
I8 A A A 1 G R v R HE s AR,
S5 TR MM F 530 . A I S
AN RS Ak, i @At iR
VO B K IR TR B AE AR FHARA 2 A Y,
R EATREAE S KAk B i Iy . RAE W 1

AR — BB, W5 B b kL AN i E
ARSI P AR PRI AR . Nam 45 b
P K A5 R FLBRE (L. chungangensis) CAU
1447 Jayd I 308 PR /) SR IR A I 52 Bz IR 1)
AT aae )y, SRR CAU 1447 Al LU A4
M RAEH . 4EHEFJL-4, IL-6, IL-10
A TNF-o) . Il % W K 4 K H F (vascular
endothelial growth factor, VEGF) . Ifil./|Mig Ji14: 4=
£ [H-F(platelet-derived growth factor, PDGF), K,
21 Y41 iy A < [ F(fibroblast growth factor, FGF)
DL #afb R 7 (CCL2 F CXCLA) IRk, A
AR HERE PR /DR O A K
DR A A TR 2 4 2 45 1 48 52 110 O B A P
Sy THLEI® . TGF-B1. VEGF. PDGF Hl FGF
ERARERERNAERE T, AT M A
RZFHLUE . 15 E R Al BT B AN 4 i <5
5 PV A i R AN B B R 45 AR AT,
fEFafEE Frp, CCL2 Ml CXCL4 Wi i B w4l
MR A R HEUE B . RAE N ZFIE AY
TP bR AR, TL-4 | TL-6, IL-10 #1 TNF-o /&
VAT SOE AR O 14 41 i R 7170,

WAL, — WS R 5T T A FLAT I (L
plantarum) USMS8613 137 4 5 (4 4 BR 1A
(Staphylococcus aureus) Bz FRIEGL R 1 frA AR
SRECAL RO ATREPESY, 25 LR, o EAREN
J e b W A A B2 P G B A A B T Y
AR, A DI B-Bi i i Ak
feE e R, IR #4405 1V AG I TR
R TR R PP A IR T 20 2 1 A RE A s A i
K7 F# 1L R F(TNF-a, IFN-y, IL-4, IL-6.,
TGF-B Fl MMP)FEA 8 B BE R 7=
N RS RS . B-Bi AR & —2H 3-5 kDa,
PR IR T B Ik, Rk T
PERAE T G AR ol BRI 58
RVE T EORE AN 2, TR T ISP A
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PO S ANE SRS, BN K R LA
(L. plantarum) A] DL o Jpk K 2 s AR il 1 9
(caspase recruitment domain protein 9, CARD9)4}
G S RN R R D S
A REZFE L & o-F 1 WLAL3h 8 1
(a-smooth muscle actin, o-SMA)FH 4 L% 21 4 21
J Ay AR, LR A N G SRR iR i
CARDY JEifliil C EEEE FE 2K (C-type lectin
receptor, CLR)##JiE NF-xB 09 & Z (5 54740
T, TEG T A R e E Y
34 FRETEBATEBEBEDHESNIER

Bz TR ACEE W R R L5 R ik Bz JEk A 58 22 []
() AH EAE TR 3 4 0 B2 JER RN A fhe it A 52 S0l 11
— K5 BT X YR T ORI R
AT ARk EaR Bz AR DL — S X6 i oY
G, R RA A BT R RS R S, OF
A DL 18 FE R RRE SN, 78 B2 BRB A8 . 1Y
55 BT BAR 8 . Y- e IR A 5y TG A 4
HEMIERT R R YRS AN T BRI AS
A LA R AR AR G . D, FERRRTE FZ 48
B R R A 2R T T, &
HAER A B0 5 R AR i AR A T e
o ST B R R B 7 AR T D R N TR
FF 1 (Cutibacterium acnes) i #k HL 38 i, 44 & F
JEHE N R A T 1Y % JZ ) 45 BK A (Epidermidis
staphylococcus)38 it 7ERg M 2 R HE K
Jik b g2 B8] TR M I 7 (Malassezia
restricta) . BRIE i {4 (Malassezia globosa)fil
T R AT ER B 3 05 Sk e g R R Tk 2
+B B0 R ) P 7 8 TR 4 3 22 LA S R TS R AT TR
AUk AT S IE GRS e B T R kA RRIR S 5 e
JRAR A P 20 B =2 R A 25 VTR 2R

Kim 45 PG — Fhobr B 04 i £ B T
(Actinobacteria) 7= ¥ i B # K O
(Epidermidibacterium Keratini) & [ J1& ¥k J5) 35 i

TR AZE 3 JRJE WAL R Ik A= P 20
FRRAE RSB A4, 5 R RINZIE 40T
HE A T R IR E A 2R E, Hh
35 N 2 T # J8 (Cutibacterium) . 7 %5 Bk # )&
(Saphylococcus) . #4R 1T J& (Corynebacterium) .
5 BR 1 J& (Sreptococcus) . 12 1 J& (Clostridium) |
% G )& (Rothia) . FLERHT 14 )& (Lactobacillus) |
75 # W J& (Lawsonella) fl & & ik K & J&
(Prevotella); [A] B #82fR 27 F60 AT B 138 F K PG
MR A T A, A RN S A oI
548 17 JR A v TR A A B TR W0 R i 22 A
DI R RE R AL T RS . 535h, — 05 XF
0 PE R AR I BE AL IR R 9T o, BE &
g 28 d f# &% A Lk E B B (Vitreoscilla
filifor mis) 2 fif: 4y A Ve Bk ¥ i, TRIS B2 Bk b o B
it 11 J&§ (Xanthomonas) it i 45 2t 50 6f RE 4 3 i T
2570 f%, I ARERAS Bl w T mg FLAF R
(L. paracasei) & —FfE7E T AN 18 i 45 2
P, ELA BRG] . HE SR a2 IR NI [ i A5
YER . —Bii g b, i b f & A HORTE
I & FLAT TR A B8 & K it FHAE 22 44 321038 3k Je
5 FRIRFEN Sk B UAE MR, I R4S SR R
N, Sk Bl sk B2 JE b, Sk
KRG WBITETE Sk R A Y g R R
7N, BB SR R, BRI S A
FIHEHRE P R AT B 2 HE BRI, kS 25 LE A T
R ) T 1% LA TR AT DA kst Sk K R Ol 3
Tk AR, [AIB R R AR P 2 AR AR
R REZ I B R il . Sk B AR B kA
KAk BRI RETE X 5 — o v R B
PR Kyl o R LBk (L. chungangensis) Al id
SOy N A R 7/ e L S O
(Pseudomonas) F/1 % %5 EK I J& (Saphylococcus) 1
Eb 1A A2 148 455 11 A A R il g SR AR, A
ARG R BB X B RGP R Y I A DT R Ty
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ST i Fr R A S R R IR & AR LA B
KA1,
3.5 NREBRREIEAMIER

b bk e SN, Ja A Joid HA ] 4n 2% fi
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(Pseudomonas aeruginosa) ) # 1 Fl 4= ¥ Ik

Wh5Y 2 W B+ FLFF i (Lactobacillus helveticus) — JE 5%, 3 1 1BE40%)2% T}ﬁ@cﬁﬁﬁ)}:ﬂj&ﬁ%%
MFLRFLERE (L. lactis) LA M EYEHOR G T RIERMEA . MR HIE X R ot 28 3 45
Wy u] DL Ry 4 0 (08 4 2R R BB N R AT I SRR VR AR R AT 4R E42 4
x1 BEETERBKBRPIER
Table 1 The role of postbiotics in skin health
Function Source of postbiotics Type of postbiotics Type of experiment ~ References
Counteracts Lactobacillus paracasei Heat-inactivated cells In vitro [18]
photoaging of | actobacillus KOLBM20 Cell lysates In vitro [36]
the skin Lactobacillus acidophilus Cell-free supernatant In vitro [37]
Bacillus amyloliquefaciens Cell lysates In vitro [33]
Bacillus coagulans metabolites In vitro [41]
Lactobacillus sakei cellular component In vitro [42]
Lactobacillus lactis Cell lysates In vitro [43]
Repairing the  Lactobacillus salivarius MG242, Cell-free supernatant Invitro [19]
skin’s physical ~ Lactobacillus fermentum MG901
barrier Lactobacillus rhamnosus Cell-free supernatant and In vitro [52]
metabolites
Bifidobacterium Cell-free supernatant In vitro [53]
Yeast Cell-free supernatant In vitro [56]
Promotes Lactobacillus fermentum, Lactobacillus ~ Cell-free supernatant In vivo [20]
wound healing  royale, Bacillus natto
Lactococcus chungangensis CAU 1447  Heat-inactivated cells In vivo [63]
Lactobacillus plantarum Heat-inactivated cells In vitro [60,70]
Micrococcus luteus Cell-free supernatant In vivo, in vitro [61]
Lactobacillus plantarum Cell-free supernatant and In vivo, in vitro [68]
metabolites
Regulates Epidermobacterium keratophilum EPI-7  Cell-free supernatant In vivo [21]
microbiota Vitreoscilla filiformis Cell lysates In vivo [12]
Lactobacillus paracasei GMNL-653 Heat-inactivated cells In vivo [82]
Lactococcus chungangensis CAU 1447  Heat-inactivated cells In vivo [63]
Antimicrobial ~ Lactococcus acidophilus Cell lysates In vivo, in vitro [86]
defense Bacillus coagulans Cell-free supernatant and Invivo, in vitro [11]
metabolites
Lactobacillus salivarius MG242, Cell-free supernatant In vitro [19]
Lactobacillus fermentum MG901
Lactobacillus casei Cell-free supernatant In vitro [85]
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Postbiotic

Probiotic
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Figure 1
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Types of postbiotic elements and their effects on skin health.
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