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BRI, RIS RIS AU AT %, i n] 5 iR 44 &
WAE S IRH  RBORRm NBESV, RN A, BRES, AR
N R NETE R o R JHRi 5 O B0 2 [ A7 FE B VIR R, 9 FLCo B 1) A
i ELBIIG AR T o IR RIEE LR, B R IE Ay L S0 2
I 5 R JRE I3 1) SR BRR A'E P T - - B Bkl - M= B k) o P Al 4 ]
B BRI R A, I B MUIRAS 5 B TE B A P fe IR 150, T T 5 B Jk AR IR V0L o J
Zo B SRR A R 4R S 0 i TE B A P M IR 5 1 VA 2 R TR
- - s 2t 52 Wi 5z R 110) R S DRI 3R, T o B AT X0 Bz JBR AR R PRy s it AN e 240
ok B RN B RS A S RS « R AR B RAE 9 — A R G, ARSI £
T TIT ] 58 - M- B b AT T TUHE 2 At e B SR8 1) B 27 vk SRR B R YR 7
IR AR AT, AL RS T RSB M. ASCKHE S
RN B R A - N AR B A AL s - K- B e 5 2 PR 97 1) 9 2 LA S A
HRmA K T .
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2 e N SR BETHAR IR 2 (3 B, R AR LR 3 &5 Fh 4L LRI 2% B 40 5240
B AR R RAME SR R R 2 . FEASERVE RN, B ) £ 26 H 23 18
2. PEGuit, AR WA PRk R (SRRBERs, &, Acne vulgaris),
KL FM80% 1) D BT ALAE[], ANAESE H H 3 B =23 e I B
BUR[2)o Bk G eai-2F Bt (BRRRAR B, Psoriasis) M 4x8k2-3% ) A B
[3], it 4 (Atopic dermatitis, AD) M43 10—-20%[) L% H 3 [4].

(AR, OB ) R AR I L AR A TH R, R i 1T SR 1 52 Jokos 2 48 v
‘s BFFLN R R, B R S g B JL T, 1 2 BRI R AL
R IR 10 2ER R 36 B2 SR R PP e a8 M IS B BRI N . i R A 2
SRR, AU EE WA ARSI, WO 2R iR kT
SORURIERSE, HETIRE . W B S OB, U R AT
R, MEAN AR SER SR B, Bi6 R R T2 A AR A e ) T 5
hME R o 7 BRI R TR 2, B A PR FB AL B IR O R, AT RENOREE
Tle WTAER, WK IIGEMAEY S 25 KRB X RV, X W TE R AE )
W FCIETE IR R IR — MER . A OB 55 4518 - - Fz #if- (gut-brain-skin axis),
FERHA OB . RIE R S BRI TR 5E R

1, RS LEIRESHRA: M-FEE: (brain-skin connection)

FE U4 B R o, AATT R 31 B SR i 5 0 BB 2 T 7 R 9 P 1] 0
PR T HE S E S FEETT RN, KNS RO #TE T, JFHC
ZH il I PR 28 B TR 2 BORES #o0 12 JER 8 2 8 28 o DR 2 Ik 2 1) ) 5% R A -
P2 K HE[6].

WFFCRIN, 5 Nt DL S48 A S AN FL B0 B B A AR R
TAH E G ARAE IR, AR AW PRI S 18 T, A A e R ) O B
B b A5 0 AT BEEE R EL[7, 8] MGAL, (O ERRIS I EE 2R R R, R g
PERZ R, iR i 2 % (atopic dermatitis). 4 FzJ8E (psoriasis). fig i 141
¥ (seborrheic eczema). 5Tt E % (prurigo nodularis). Jmi“F-J8 (lichen
planus). &4 5Jfk72 (chronic urticaria) . BE5% (alopecia areata) FI%& % (pruritus
sine material) %[9]. ttAh, AATEMELR|, (EOBNBEE TR, KBEPSEEIRES



AR R 1 578 BEVE DA SR P D RE 2 52 BIBR,  ROR R SRIRITA F L e 7k
2Ky Bl — R BB BCREIR , AT A et Bz % A0 A4 B g A 0 B &AL [10]
A OB N 25 51 RS R R ) J, X AT e I SRR A, G AR Gk T N B
Rig gk, R Em e iR ES (W~ EWK-E K- 5T B R

( hypothalamic-pituitary-adrenal , HPA) %l fl ¥ Bt 2 B 5 L 2 & (locus
ceruleus-norepinephrine, LC-NE) /& #£-15 F IS8R R4 FAHMEEE (o
Bz N HPA Bl Ak & Bt 4 5 J RSB  [11].

WO RIZMEEIT, e, MRET, pW, WA, EOBN
W IR B Ik S v i HE FE AR 6] 18 R RO 51 /N BRI B Bk R B
W AREERAME RN, W EWIER, I EIR ST, R
FMEALEE (SOD) A H ki E Al CEAHE) b LS HERR1EY)

(MO ABEEE 1, BILC 3-11 (light chain 3-ID FiBeclin-1) #4in[12]. FR, iX
il e R N 5 AT e i B BE SR B A A R3] FLE 2RI I Bk R
Wi, WIEBR. PR 1BYESHRE . REVELLTEIRIE SR 50 i X 3 % DA OC
[14, 15].

2, RREWERRERRR: B-FKE$EE (gut-skin connection)

B W5 Wil e AR A s K 28 B, R NI AN RN R T . P ERIAA:
“RIKTE—BZER, APESNEN: Kt E, AR, 58
KPR B AR A I T RETT HAH 22 HL0, IRPRMEE R I, RS K 18] 9¢ R %
I, Rk S hmiEsa 3E 6 R AR B, [ e Re s K As ;s Kigsm
WMRESI R PR R, Xt “EE 7. IRESMAEYSRIKE, C&IF
B R JEk 5 Ft < TB) B S A7 AE 25 VTR R [16]

B RER 32 OB R B A, W5 B IIE A ¢ e BARTRER A2 o M IR o B2
% (AE, Acrodermatitis Enteropathica), iX & — i 1 iz 5o £ K W iie = o 51
LR Z U, SR R IAEIR, BB B2 % i R ARV [17].
1953 FZ |, V87 AE HIME—T77202 BEFLIRSR, B3| 1974 547 K IEER B A1
BITYER . AE LTIy )LEE, MBRILEE AW S ham, T N BEFLt & i
#118, 19]. RAERFA M-S EIRT D), EREFUAR S F i 5 Rl B i &



EHEHEE, JFHATRe R AR Y B E FH[20].

Fow B IR 5 W AR AE % DTG 2R o s S tH AL 15 e Ao 1 R i
e IR 13215 44 12-20 % DU D AERIWT ST R W], JRIE ) SO FIE B
51.03%; HE5ARBEHEHAEDEML, BFREMEH. DR/, HERREEW
ERR R EIEZ, 2947 37%HIIK W] B8 58808 45 iR i P A 95 [21].

WEFCRIN, R B 78 5 W | THEAT T RS 5 Y B R Z AR B 2 A oS, 1
JA R A B R, Hp BRI 85%[22, 23], JELbzgdnl 5]k f7 ik & i
I BRSO ] 25 R IRR ] 51 ke 4 B R BRSO B SR+ I B2
A RMETREIE R Y RS LR KA H I 488 22 R R 55 B JER AR iz T IR
[24].

ot N Bz A& T AR5 4 FRER B R fuk ik N SRR THT, EATTEAT RARIE T
FAIMRASCRCIERS . TANNA T 00 G 58 S N3 5 4 5| R J T8 AR i JBK P XL B R 3
[25]. FATAN B AN IE R I 2 £ — 351 (dimorphism),  E4 i G BBt
b7 AT R RE, R ERIIE AR .

2007 ££31) 2012 48], NZEHAEY 4 1% (The Human Microbiome Project,
HMP) ¥ F il 7 ANl Fisy 7=, B giE A 250 A o A
ARk 1000-1500 Ff, EEiA 1.5-2 T3, REERLNEHSMBPEER
10-100 15, Zwh% i HE BRI AT iR A\ A4 5 B 300 245, RO ARR) “58 — 3k
2" Al “BstE 2 B 7 M4 [26-29]. it iE 2 liE, efl54h 5t
5 22 ) B SRR 7 i B T R ) 2R T E TR IR IR SRR,
NARTEACE AT EAEY Z R O+ T 2 —, XL A HR AT
WiEE. BERER . HR5[26-29]. NAMAY SHBECREY]), BAITAMFERA
PR SANTE A E TR, A AR R S5 TR AE IS TR 0T, 36T DAGED N A b g
ARG, $REE S REYIRIRA[30]. SRR AR I, R R R SRR THI R R A
FZ AT B4 (Propionibacterium acnes) [ 4E4E 2 B12 (A& RGd %2 25 R [31].
R B12 #2 M AEY S R, IF BT S IE 7 W B A R N AR
M B B4t ERRZ 2B DA R R SRR, [R5 RS RS
[32-34]. ANAGEY iz2 5RGHERE, Nl ke 70% MYk A T
1E[35], Hrh 36%HI/N T e B B A = AR [36]. AR, FEREE HLo



RIE, NRILAB A ZREEAE T FE[37], IXFh R AT e 51 T 2 R BUACHK 7,
B2 IR I e AR AT R AR G

WA e R G BAE R, SEIRIBEL, RS iOm 15 £ 5 RYENER 1S
T E[38]. WEFLIEKIN, i& 5 Rk BAT —B S B 1 IgT, #e 5l &2
G328 I N[39)e il AR 45 o 2 2R GE A 9% DS B Bz g o< RABAR 257
B R B R R R LR 4 ANE 28, ITAEAR 2 0T S0 3R W B I AR ] R AE L
PrisE mEA ([40]. FFRE B EOL UL RS BB, i E=1T0 PR
I T 2-3 %, 7E 3 B WHIEZ T AR L 44%[41]. DRI, BAFEE R
T B 2 5B S e A A R0 S 15 7 R R B AR DG, BB S P L
B M FLERAT B O 2 B 2 /D X IR 4 [42). WEF0IE KRB, A X —
HIT I R, WA I 7 T8 AR W ] g A T 2 ) B B R K 2K [43, 44].
Noverr %5 AT~ 2005 454 H Wi A= M 51 R G SerEsesm i B, WA I A= 47
X I RGNIK B BB EEAER, RS 7E 4 R 5 8 G e T 52 75 THI A P
B#[45].

WRIEW (B4, psoriatic) 57 R BRI IARSE, i R ik
A1) I 35 AL I 2 M IR s 1Y) &) IS PE[46] . hAh, EYE T & (psoriatic
arthritis) & — Pk S REVE ST, AR R IR A S 8 AR i s S A8 M 7 bk 4%
hiE o BF R I TE M E D AE e R b R B EEAE ], H gt 1 R JBk- ok 7 -
Jid % (skin-joint-gut axis) MIRES, JtH I Th17 18738 A7) 5 8 s s %
W 9 Z IR HE R s PEAE FA7]. S0l (A FE Al B T s ik A ) 5 564 48 25 D) AH
K[48, 49]. XUEERFFLERE, MBS Rk, i HS KR REY.

3, Bk, BERMKWRIRR: B-Wi-Ff (gut-brain-skin axis)

8 SSPN LN 473=1 /b C A i PSE¥oa 7] B 7P CES PN P EI Rt 55 Qe )
TR I VT8 ARG 2 [R]85 452, 90% LA b 11 T2t i /e i v 7= A
IH52 a2 [50, 51 WaTE AR M) AN AE B JHR 2 9 J7 1 R ¥ B AR A
I RE LA A N AR 0 AE B B DA S R Lo BN AT N [52-57].

HLAE 1930 F, KEHFEA BT AFH KLY John H. Stokes 1 Donald
M. Pillsbury #t#2H T #7-ii- 52 kgt — e (gut-brain-skin unifying theory). it



AITiE I — &R 5 s A PR L B AR IR S S H AN 1 B JER 52 155 28 A ik
AR R EAR AN SN, UONME, ORI R k2 8] A7 1E 25 D)1 & (Stokes &
Pillsbury, 1930). AT, AR, FHVURAE RS 1E 2R A BE 0 B i T e
AR, RAFEIXEMBRGEVER RAE, KR RRIE: 2F 40%
FRIPRE I I NAFAE B R 20 Wbl /D BOREAR 7T BE 1B TR FA) U 2 51 S 435 i 20 T 136 N\ /)
1, FIR IE W B BB E A o [ 0 51 S A= A A mT e 5 a1 1
BETT 51 AL X Il 2 G 1) R ik A (58] o

BRI, X —HEIRHR R I R E AR, HIL T SRS A
FEINRTT Ji, G T R SRV B 2w A D RL IR I, 1B b A ATag
o VIBJLTH)E, HBRIIA HREGEEDI[59]. 1981 4, WA REIUK
WL Rk, Tl TE AR 4 mT e AT L (R RO R AR AR, IR - 8i- B 2 T8] 1) 2 )
FRA[60]. LT RAIBTIT O MIEN-IG- KRG —Fi, I H C 2Rl 2 1)
W T0 3 K i, RN B2 JBk 2 TR) ) 9% R F - B2 2l (gut-brain-skin axis) k3%
R[61, 62]. Wi, KEFIRE Rz A& R RG% . RERG. N RS
P RGUEAT X BRI 1[6, 63] (1, Mg-fn- R D fiE e mr DU I 5
RGVERAE . SAGRI. IUBE TSl HAURPTS &, 218 RIS ik Ik
Pi[59]

BRg K AEEE R R K 22 N, AT 1990 SRl & B G M 5 4 B3 IE W 1
YR R, 0045 T EUE B S DA S B B R R, 2R L IR R R
SRR LB R A 222 [64] -

BeAt, B R I s A AE AR A b AR L, JF BN An 2 A2 K (SIBO,
small intestinal bacterial overgrowth) 542 FIHIHL % UM I [65]. HAE &2
30-60 & NHFHH WIS I B Wi, 1200 5 I A R VI[66]. TR S
B35 L SIBO 1 LI LL IEH A 40% LA L, @it iay7 i3 SIBO 25, K
BRI, JF HIXFRIT MO RS RFSEE > 9 AN H[67]. AT R, 7E7H
%% SIBO ZJ5, M5y 6 i A OB R Rtk AT DU (2 235 [68] . X L2
/N 2 TR ) S S S5 R A R R JER P A O AR

WHFERI, S B A 54% MW TE AR A= WY R AR [69]. FEA £R R
¥ 5 &k A A 3 MR K AT = B IE 2 4 (lipopolysaccharide, LPS)



BRI IEIN70]. T LPS 4 & 5 n] LASI A= AL AR AT 97 1]

B IR0 bR 32 W dB A A E ) 3832 BRI AE D56 o 2 JBR 3R T Rl A= B
AR VEAIAL R S, A 52 NI AR BRAHRIR S s [72]. AR FE KL, T
R PR R AR 11 JOE P AR 5 R R b T 4 .18 (Malassezia) % 5 2 A K,
M5 E TG R[73]. Bk B SR O RE 5 i vt . RERE & S
W BIER . AR S R R I R A R S A R[74) e FLB BRI, n 3
Je. PR, SkBZJE (Dandruff) A se /R4 (Merkel Cell Carcinoma) 4%
5 BRI E B AR 2R [75] -

J B A ik 4 TE R B0 R R R R AR AT TR, RBTAE RS
NERIE B EMAEY) 2 FIE, NRIBEZRRAREL. TO6EE. SRR
RS Z, HAERES 10 K5, AREOIREARGE, FREEK
F[76]. WEFRIEKI, NRIENFURR R G, RIS 05| RS o 28 1 R JER % RE AT LA
i, AW B AR AR REFR61]. B a AR T I TE A, FTRORR
B AR ML 5 | JEE IR e A B SR JORE o 5 J B T A= A T S 22 b R IEIR , 320
JVr-Fi- Rz B 1A JJ0E B

bt B NATTT == g PRI IR, A VR T i AR AT R JER AR R I PRy s M YL ]
RE - Bl % R . IX A T B AR ) 2 e SR G R A e L R
X E RGN R B ARG R S HE77, 78],

4, Fo--pe i BRI R R

-1k BRI R 3R A 22, BRAR L REREREMa i IE, RN B2 Bk BT AT Rl 3R
HA] SO - B, iR OB SERE . RIS ZOMIAIAEERE . AT
FEMNA S NBEYA R E R (K 2, B-E-BRrssmE )

4.1, BYRESR

FUAE SIS AN LS B TE S A= 0 7 T B g FI79), T B e W) S e
— BB ANAR NP IRG L 2 TR . BVIRTE TR BRI i TE i A Y A
i, AR R R E s E AL s B AN [FI[80] . shWis e AT VIR fr ) RE s
£ 24 /NI Z A B e, RSB TE A R AEI SR, IR AR R A2



BYARE, EZEY EFEILAERAED 8]

BV I TE A, s B A BRIt o TR W] LRSS i i Ak
PO R82], RIS th i 5 Ayt (v L (K 3K [83, 84]. HWEFLKIL, Y4k
A RS D REE IR UL MRS I ER A Bh T B2 e PT R A 4 B 1k it i
[85]. #E:3 A 5 R RRIFIHIAG & B LA KGRI pH E X RV, Wi &4 i S s
J95 ~ ANV R 15 FH B AN VLR i 7 5 Rk BRI K 3 IR DA AE 25 V) K 2R [86]. BEAIAIE
FEALRI NIIHIE RGUK B FIEH RS, LU %% R 4i[87-89].

19 40 =+448, John H. Stokes A1 Donald M. Pillsbury &l % #& H! T i
-1 B B ) i, AT TR SCR F A Inmg IR A A=, B TR FLAF B (Bacillus
acidophilus) K 1k i 7511 AR R E BEAL, A TIEHERE —Fhig IR B FR
(acidophilus milk) F1 kG0 BT Bk 20, I LRI ARFLERAT B8 1 A
FUIR R R OB B S A O PR R A4 FI[90] . T A (X FIE Fh B SR B
—EMINGE R C &g 2 I iEsR[91-93]. HIUbB R, (R B B AT &
B, EFRMRAER (B3, KES5k-in-RH).

4.2, WEYMEAR

AR B2 A B (R A 0] R JER P A i 22 00 L2, B AT 5 A A ) — RE v 4
FENARGE R AT D, e WA, WA & 3R . BT R . VIR T
R R AP P T 5 B B S0 1 SR DR R R AR (941 . [RIL, X R TR AE )
IR T A BT FRAT T B R 1R AA R o B FER B, R R A A 9 52 3] 1 Bk g1

git. A E. 1 BRI RN G RGHIFENA[72, 9510 R JRAS B 1 50 R 3R
WARZ , WNARGIGEIRTY . A, A B ki . At . B A ST A
LA ) 25354 2 0 Bk A B2 M [96-98]

“PAAEBL (the hygiene hypothesis) 7 Ay A\Bl/b T A WA 232k t
T, 2FBRERG R, 5 EURIEE b 55 RGEMI[99-101]. X —1&
VEFREIE T BRI o B ANA TR s W T T A 0 5 R JER 0 22 T P A 4 2 R K
LASK, R 22 RO 5 T 06 % ) e 0% R 15 B S R P ) AR B B A TG

i B B S TE B R TR, R E B ERS R, REUE e RS
MPLRIEEAE ], AETRBT AN TT BRI 7 A ERHWE 1, AU T2 o



BEOE R R L I . L ERE B RIS B, R AN SR BBk A5 1 A R R4
DAl th A F AR At i [102]

FLAE 1924 48, NATTHR R I 0o B 5 5 R0 AR N SR Z R IR AT T8, — L275 451]
AR R I I IRPE TR FLAT B 2 S5 S RS i S R e 5 73 LU K [59]. Bl J5
BRI, AR ENEE R POIRES, SRR T B Rz T A e E .
KXW AT 3 (Bifidobacterium longum) f 22 fi# Jz Jik 4 iE[103] . &Il B FALAT B
(Lactobacillus paracasei) BEVHFR P )i 5l AC ) BRI 5K 7K. JER4H
FeL IR AR IR FE R F--a (TNF-00 (R8I T i85 B Bk B R D e (1 PR i &2
[104]. kR E#EH A, & &AER (Lactoferrind 1 FLIEL B & B2 AL O
REE 2 PRI R 0 B AR, 5 2R LG, IR X Fh R I L Ok 12 4
5, MEWiEHEE T T 31.1%, JWitEEMEE SR W E T E[105]. Ak,
B/ NR ARSI (Lactobacillus reuteri) # R EAL G, /MR
BIRAR IR, BOHEGR, LEFRIEIRE[106]. BRI, i SE
HAPRAER A2 10 (AL-10) F—Ffbf 2 BRI 2= - 7 ok K% L id
TERI[107]. b4, af AR B 6T B2 JER 1) i Akt W] R i adl et (i 0 i 3 o % 3R 42 11 A
Y IEH R RS TRE, AR Th1/Th2 M e i, samimTite T gpeThat
L PEARIMLIE T 1g E FIZCESE 8 5 ARG BK-T R SEBLN[108]. fiil, AT —
I FE R BT, R - FUAT 7 NS8 T PR E 2 35 B I K B RS #oh e B AEIR,
I HLEC 25O R R, [RIB H73: 2 B3048R A0 Bz bR vt 1) e A2 [1.3]

4.3, 254

PUARZO P G A e - AT TR B RS, KIS B AR R &
HEINGRpE 251k, SUREEYIRI R, EEEORRIEL, 1R % [109-111].
WA R, G NIERIRsI B IRSAERE, EMEY IS, migHh
1 1g EKFRZEF S, Th1/Th2 5 RAT[112]. RATRFREWR AR, 2L
A I R e BN /D AE YRR e s, e Rk B AR, e At 9 R S B AU [113,
11410 BEAh, RERRIMTER ARV R, DR 8 R Al B BRAT 14k
I AP ik AR BB AR A, FRAJE i &) 3K (Staphylococcus) Jik/>[115].
HAL T I o, PUAERAMY AT LR SERE A=Y, 0 BE R e i 240 1 w28 1



AN FIETI[116].
5, MNEG5RE

-1 B tond B SR R A OC BEL. fAE. WiE . ORI BRI AN 2 % Bk
S, TR EH VIR R & R 58, MTE M E Y 4E 5y IR 5 Bb A e B A7 3 244
FY, 2 B IR 1) e 2B AR BB RS OIS R 25038, St - Bl 7 A 5

B A RE s AR A R A, R AR G T JE S B B e AR TR
Jot A AR 0 - fii- B Al = A i . FLE R R, ik, s, JiAE R A
AR A DAL 3R 55 R ARE R B 5 10 - - B ey DRIt SR 2 b g fig - - 2 A 7 X
o it P AP S 5 R JER AT B BREAR DL

R 2 AR o elas AR S5 9 e i D 5 0RO AR R TR I L B
AN B Ik i L) B B R ST A B R R EE At R PR 3R o DASK R
i ZERER R IS RIRE T 30, Al SO il v i b o 3 BUi i, 2 1Tk A A
BWRARGEDE . Ak “SERY RIPIEE TN, BRI BRI
-SSP

DRAF I Lo A3 AR T D 1) B2 JORAT I R JCBE 22 A7 AT R A FH AL 22470
J5i, At BEBRARRE, S BRI e G e 5 Pt o

HAT, b o elan 42 K 2 S0 I TE e E Wi mt A AN, Ay — BBt R
R AR A, EATTIAE TS AR EIR, T B A i b, TR ERAE 2
P BRI o TR LA i 1 3G ) e 2B e B e AR R, ELRREE R Rk
Wi, AFHSEEIE[17, 18] AT 7T 2 AR 56 NSZLER T (1997 Ik i oK 1
BRI IERD, IR ARF 4 RCR o H AT IEAE X S VE R E Y97 OB
B R G A= 0 A A LA R IR T ROR 34T 32— 25 70 Hr e

AMEIE A AR 2 PREESSEY) , BATTI B T A i L B AR 22 O R s
Y, i 2 Bt wh IR 25 RE XS BRI AE MU AR S ST, g o €0 7l B TR AN Ak
B NG, IRIRA A b — BB WX SR E ) 5 2 S A, m) g S 80X 8
P EMII AR T SN T R A I G o BRI E AT A 22 57 1, At i RO A5 P 25K
R5 R MAEYIRAEZE REVIM R . T RIRAERE, A BEZmE BRI EY)
ISR T%



LRERE, BIRABUGE NI — 8RBk, arai RS MiniaEyi
FERDLAIHS % ORTT0, 75 — 2L i) e Ap ok, B3E: BRBZEYI M B RE
VORI LS s fi-0i- B b (RO AR ELSE M ML, 65 ol e S 58 28 GE 7E - - B ik b O
FERE R i & B B JPRTRS MO IR I PRA2 T B8 AR, BOPIRT2 T 7T RE AN B
JREE, ASBE 2 TH AR ARH ) IERRI2 T AR ATE TRV AR A
Yo, 5l iR BRI R s APl 2R B aidRTn, PR HAEE
B A% 1 55 BE 18 SO i B B - E R D7 iR AE T TR T BB I TE R . A 4F LK,
] Fs L 4 T J& 0 3E A A it RIS LR BRATT A B 22 i L2 75 IR T -1 - B 22 1]
AR, XA ERANIT T (1 SR s 4 1 o8 AL A, R ke oy
WRANRRX B MAEmAREELSE R,
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Abstract:

Gut microbes and skin disease, gut- brain - skin axis: a review
Yunfeng Duan, Feng Jin
Key Laboratory of Mental Health, Institute of Psychology, Chinese academy of
sciences

Skin disease, especially eczema, dermatitis and acne, may damage
appearance of people, and cause physical discomfort or mental disorders. The
prevalence rate is increasing sharply and globally that has been affected all
populations in the world. The diseases have various, complex pathogeny and
high recurrence rate. Studies demonstrate that skin and mental state are
closely related, emerging of skin diseases always accompanied with
prevalence of mental disorders obviously.

As early as 1930s, the dermatologist John h. Stokes and Donald m.
Pillsbury at the university of Pennsylvania, proposed the gut - brain - skin
unified theory. They found a close relationship between the brain and the skin.
Recent studies demonstrate a mechanism among gut microbes unbalance,
mental disorder and skin diseases, which has been postulated to the Gut -
Brain - Skin axis.

Gut, brain and skin can interplay to each other. Psychological stress can
aggravate a variety of skin diseases, particularly autoimmune skin disease,
such as atopic dermatitis, psoriasis, seborrheic eczema, nodular prurigo,
lichen planus, chronic urticaria, alopecia areata and pruritus sine material etc.

Skin diseases are also closely related with health of digestive system. There
are high ratio gastrointestinal patients who suffered from acne simultaneously. Gut
microbiota is also involved in the gut-skin connection. The number of
Bifidobacterium and Lactobacillus in feces are significantly less in adult
patients with atopic dermatitis, than those of controls. The composition of

aerobic and anaerobic bacteria in gut of those seborrheic dermatitis patients



are severely changed. Similarly, more than half of acne patients go along with
significant changes in the gut microbiota.

Studies indicate that both gut microbiota and mental status affect the
occurrence of skin diseases. On the contrary, the skin condition can also be as
a barometer of mental health and gut microeubiosis. The treatment through the
Gut - Brain - Skin axis can be an important intervention to cure skin diseases.
Combination of diet, probiotics, prebiotics, drug and mental health status can
be positive factors in skin diseases therapy. Diet may affect the composition
of gut microbes directly, and light diet can reduce the acne rate. Probiotics, like
Bifidobacterium longum, Lactobacillus paracasei, Lactobacillus reuteri were
reported to protect the function of intestinal barrier, help to reestablish
intestinal microbiota ecological balance, and intensify the anti-inflammation
effects. Some bacteria have tremendous potential in prevention and therapy of
skin diseases, including eczema, allergic dermatitis, acne, allergic skin, UV
induced skin damage and wound.

Antibiotics can eliminate intestinal microbiota. Two weeks antibiotics
treatment in mice may lead to reduce food intake, and messy, dull hair et al., in
the opposite, 10 days probiotics drinking recover hair status obviously. Besides,
probiotics can also restore the stress caused skin neurogenic inflammation in
mice.

In the present review, we aim to focus on the following hot topics around
symbiosis microbiome, Gut - Brain - Skin axis and skin diseases. To consider
the gut microbiota, the brain and the skin as one combined system, instead of
single reason may enhance the effects of treatment. More study should focus
on the interaction of skin and intestinal microbiota, as well as the interaction
mechanism of the gut-brain-skin axis, especially immune system. We urge
scientists and medical doctors to pay more attentions on this field.
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