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Abstract

Androgenetic alopecia (AGA) is an extremely common progressive hair loss disease in clinical
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practice, which is affected by multiple factors such as genetic factors, hormonal factors and local
microenvironment. In recent years, increasing attention has been paid to the role of scalp microeco-
logical imbalance in the occurrence and development of AGA. This paper reviews the relationship be-
tween changes in the composition of core flora around hair follicles (such as Cutibacterium, Malas-
sezia, Staphylococcus) and AGA. It elaborates that flora imbalance forms a hair loss-promoting inflam-
matory microenvironment by triggering immune responses, damaging the perifollicular barrier, af-
fecting the hair follicle stem cell microenvironment, and mediating inflammatory signaling path-
ways. The cascade mechanism from “flora imbalance” to “inflammatory microenvironment” is in-
troduced, and new strategies for the diagnosis and treatment of AGA targeting scalp microecology
are discussed.
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MERRNE R (AGA) R IR PR B8 WA SR T, R Gem BA B AN, AGA HJR R B — &
SEHA(DHT)AEMERR A BUR, 2 S SBR[ ], 2B TCILARRE AGA BRI IME 25, oA
B AGA BF KK ZHRBRAE2]. BEBFURMEMAFZIRN, RISk B N ) B R A= A5 X
sk, L B A PO IR I Sk B A S B R R AR RS DI R . ORI (B TE R, AGA B3k B¢
HABERZMHESRKANSR, ZARR K FEA LRGN, MRk B IR R, TS
A B FE A R EE R 3]

T2 R S BB 5 BRI TR O S il 22 Mo AR 5 A M4 4 B2 B JOE O S . A
WEFERWT, JoE AR A I8 I - B PR OR R Mz i B R K JE (4], kB — TR 2 aliad b, AR
SV N BT G SR, BEIDCHE SER A ) o s [ S e AR L AR 5 O /A, T B DR
BE[5]. X AGA BT E, SkHCRHER I 0 ANE I R IR 42 SRR AR 2O, REUe R 15
M BREIEH A KA, HA G BRENRAL2]. XA RSO A AR LI BE 583 T AL SMERER P
g, R PR TIHER ) AGA A 2 SR A

BBk B A SR N R S B IR 0 W BIZ 035 RO AE R B3 A I JOE oA e ) e id #E, A B
TR AGA FYRBEABNLG], JEUERR IR iA[3]. ASCH SR — B, At ssd Al emt it
.
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AGA B L AR FERIERB R LLHIRN, 1ERERE R 2R, FE ks
Mz [6], SIEREAFFAHLL, AGA B3 SRR RYEAEYRARN FERE 8 &, AN EEHE TR
Feo HARTMHENBEI TR, AGA B35k BRI N IR AT B (Cutibacterium acnes) U= W B IE 2, KB i %)
TR (RAE R = B B R0/ [ 7], XM A i ELREREIR 1 Sk B AR S I ARE » [FIIS , ZE IR 70 W 2 1Y) AGA
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S B ) B B AR B RER S HI A B AR R, A 5B RMTI SR AGA BE BRI
Ja e BRI U o PR3 , SR E AR I FE BB SR T 23] IEAN EOCIRIR, AGA HE Sk B RZ
b H I =B AR R & T s, XSRS RENS IS NIRRT IR . S (B SRR AR TR R R e
7t RIBCHA K B8], H4h, WA REIFAROGRIAE BRI, ERMAETEN: RN RS ERE
Hh BOM R B AT 70 W R B, AGA BB TR AL B BUIT BOAA KR AR A BRAT 1 R 4K 6], IX A
BRI S 2R B B YR R T A A KO, TIBRIEFE ALK, Wt AGA HH K
J&; TR I I SR APk 75 T DO B IRBEL SR AGA (B IO € XRBUN ALt 5, HAZALRESE A TRAT 1
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KRR AT, RS B AR K R R Y, AT e D BT B SORE IR B, AGA B3
Sk Bz R AR R AL R T R AT B S PR Ve AN £ 5 . BRIRAT B B = (31 (8] X L3 A Mt A= W vl 4l A
177 1t 7K S B i el = A i S R TR (A BRI R ) [ B G 1 B Bl 40 (4 PR B ) AN A = P (b b ]
T B A T R R B RE 4B A ) Toll #5244k 2 (TLR2)J NLRP3 RJfE/Ma. s Eses 5
Ak IL-18+ IL-6. IL-8 Al TNF-a %5 2 FP{ R 40 MU P8 B8, T B3 Bl A EM BT . &5 ¢ B3
T AR T I AN PR AR KA IR IR AT AR, 015 B3RS T N O AL B BB A [10] 0 T X 26 8 RE A7 o 1
RERE SEAE 0 22 S g, 30958 R 0 ARE IR, WESRBZEThRE, 75 B A A TR AT E IR L, X )2 AGA
AR )R R3]

3.2. WEPRE~INERFRNERBRG

BRTUAEY) B S Z5 Lo A6, AR AR =) B B OAEY, INE RAE A BRI REfRG . IR
B8 S E 0 o0 WA RE P B, 8 12 P P o A T H Yol =T A i S HE T R (8] AGA FE 3 Sk i iz g o H it =
FE AR A s, AR YIRRAE T 70 R R A[8], o0t AT R 530 /0 S MR B 2> e 4%, Bl
WERE LR HLSURAERIER N Bhr B S oE T BB DSk R B O E 77, A R, 2o
BRI RS, AARENE, AR EREA R AR, £ EHSETRAEKFER,
W4 FHECK AR IORE, LARGE—PIER BB - AR - RN RV, ek
AGA KK RE[3]o
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4.1. REETHPRE AR EE

BRERX THZ BRAEN KR, AGA FIEMRINSE NG T & ™ E B IR DRt OF
WETTIESE AGA & AR BEE T MU FRAR, 1052 T-20 0 i PEAH AR B e AL (L A 52 BIRH AR 5]
B I B A ] R BOE SNEVE R TE R B S BRI T, IS BRI R IEMR. [
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W, Ehhrta g B AN SR R R AME C5. IL-lay IL-18 S5 98 4H M X 7 B ZORE I,
T e R A 2 AR e, I TP B R A A%, IniE AGA 3ERE[11], Wnt/B-catenin Ji i 2 Ji 2) B 5
FA SRR IR OGS S, AGA B IZm 2 2. WIS 7 WNTI0A Rik R, T
7 DKK-1 I SFRP1 2 Tt &1, M1 BH W7 5 2 40 H ) i5 PEA AR A e Ak, B0 28 a8 I 38 LA E
Ak, FOXCl. RUNXI1 SRRl 5 Wt @ ESHH BAE i BT ARGz, LR sidt—SmE+
N FESE AR R 12]; 181 280 2 (2 B FE F L 41 i (dermal papilla cell, DPC)ZhREIKIE, (FHAENE
T “fRETO” B REKNE SRR, MIRERMML[13].
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KIPAAAE R SORE WA B e 2t 1 B I AT 440 5 BB R RE . AGA BB R N I RAE S NS0
T RIS YE AR, (AR 5 W LR ET AR, R IR R PR A A A R T A, A
SRR B LEAL[13], FFit— DIk 7 BRI R, SO A BB A EB[11]. R
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WAE ML, BRZFET AGA HIRHETER EAZ L .
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AR 27T CLIE S X Sk BB R AN G B A e it — 2D S, SRR E A A X DI RE X R
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Ao, [RGB AR, EAKE. BRI, (et B3 B 4Ebidt i, RAAEZ R
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TR SRR RA K KM FNEEE AGA BF ARG, PR R AL TR A 20T Z ik
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