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Abstract: The research progress and current status of scalp microbial diversity and anti-dandruff active
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pyrithione and the compounding of anti-dandruff shampoo functional factors were prospected.

Keywords: Dandruff, Malassezia, Stratum corneum, Microorganisms colonizing on scalp, Antidandruff
agent

Sk BB Rk BEH W, TEBESE RO Sk BURZRYGE .
HEZ", ImRRI 3k 8k k Bl 2 ma/h kA
1 D
TR S EREAE IS e, AT PRERE . AR hERRE
R PR AGT . AR IS — KL 1 R K 4 SE A0 L v 3 R 2 B A P HRAS AT
DR SL R B RN RS e A rh s DURSERA AR R e, SRR SR R S R R
TEAE, ERE RIS E 4, Hat g BUGESORERAE, T BUAIRAT LI/ N, 3

AThese authors equally contributed to this work

*Corresponding authors: E-mail: WANG Li: wangliO7@im.ac.cn; DONG Zhi-Yang: dongzy @im.ac.cn
Received: 22-10-2018; Accepted: 26-02-2019; Published online: 21-03-2019

AR A BTk AH ]

*BIEEH: E-mal: Emi: wanglio7@im.ac.cn; #k#%: dongzy@im.ac.cn
WimHHA: 2018-10-22; #ES HHEA: 2019-02-26; M4EE % HHEA: 2019-03-21



FEINAE: KRB ZRE S 2k B TR TR DT

2773

SR BRI AR R L R R L 2R BE . AN ARSI
M — ol SR G RE R Sk I o I — BB
PR R A Bt B R . BRIRAT BRI . HiAR K
B e | Skomet 2 kA sk BB kR B L sk
IS Sk B2 B T M 2 R AE M A b A T4 1 5
B, — Ak i Gk BeMies ) e B i Al R v
A Tk i 26 1401,

H AT TSk B i i 2 A R i AL ) B A A
ARWRSEAIEAE , (AR EM, kYN &R
T JR s G328 BONEAE Sk B T i Rt R e 31 1 2
VERIYY, RT3 A T4 (o [ B R 1 (Mal assezia
Sp ) ETEE | Sk Bz G S AR 1 5 S e T
B 3R BT I A I g e 2 B SR 1
WECIFR 14 AFhEy SR 2 Hh A= 40l
iR A BEE N, T A RE KA sl et sesh,
FEIXSEIL A P AEAE 2 AR . W NSRS E
IKARBEHEIN W LA A 5 5 AR R AR i
BNRWIRR . SRR T A S AREES R iR
e AR AR AR M Sh 4N R AR,
S0 [T N 511751 O E A SN AN 2 )= s ST
PR AT T8 110 41 A1 1T LIS T 8 AR 40 ) i J 2 A
R WIRM . tAh, T BRI S €
(Malassezia restricta) FEk:k & £4 [C i (Malassezia
globosa)ifit= A IR 21 FIE(EC 1.14.19.2)™,
T A EA A0 A I R (16: 1A %) Rl R (18:1A%9) 2
BRI R, AR R & B 2 oA
TR, T 75 Th 47 €2 P 3 3 2 F e A A
R 2 T B N Mo WA RE R A o i H., Sk
T Al BEAEAE BRI AR W R A A 58 4 B4R
Phig ARl e AT Rl S BRI A A DT R 7E
AN REH A Lu ) B, shsiRISEER 3R, AR AT
i i R W1 LAAFS 3 5 S sh 0y 7 A sk Bz T R T ke B2 4k
R B RIEN Ak, AR R Bk BT 5 A )2
(TR AR IR . RELLEIESE . Fh 22 e R KT B SR T AR
5%, Bl Sk K BRBE BIREER, fRZ KSR
W e AR AR AV /N, 2P R B0 . s
TR A AT BE -5 P R NS RRER A 56 BRI %

BT ST TEARAEA R R B A R 5 R AR
40 I 80/ T BB 5 7K 5 B 25 B 7 B i SR B R e
Aol AT D ARG TB A R DR AR AT 4300
() K RS Hh =g . ek . H TR . S B
RO AR G2 RS S R B 0, St
WU Sk B PR B8 52 Sl A= A ) i L. 7K BB
BRI TR PR R R . RIS QL R AN
A, JER T A RIEER, KIIARRIRE, k)
N R
2 LB AEYA R

NSk Bz bAoA 2 R ™, ek A
B EER LS 10°-10° CFU/MmA™ Ak B ek 4
P RE T B0 4 BR # (Saphylococcus sp.) . TNFRFF
T (Propionibacterium sp.) Fi1 2 i 2, [C 120
21 IREEHEEMSFIEE

BT, VFZ20T58 R S [C IR TR 1) 2 5 2
FECL A EMEERE, I H—Lh Y00
FHRT DA 208003k K B i e A o B e IR TR e i
JETE 1874 4 Malassez KB, FHif4 iz
i 1 (Pityrosporum) , 1990 4E B8 & X R S ([
J&, HATEZLH 17 AR kR R E ) s %)
10 NFRA ) f4 - AL Th 4 (5 (Mal assezia furfur)
e S hr W . A S P 6 E (Malasseza
sympodialis), #ri&dE D4 {5 i (Mal assezia d ooffiag) |
BEL PR By b R L BEE H L 6 R (Malassezia
obtusa) . J& &z thfifh i (Malassezia pachydermatis) |
B¢ % Ty i {5 (Malassezia dermatis) . Malassezia
japonica Fil Malassezia yamatoensis®™ , £ #5722 2F
JERAESR K8 Rk K i S 8 QR P B0 2 77
TEIE 3 ABEK B b i PR R 1.5-2.0 £,
SR EEERNIMEFR AR FIEN T, RIH
BRI R 2240, HA KA A8 IR Bk o e
ERTE ST 7K B AS[RIE AL AT L5 R I R i
B [ B R 8N 22 R P52 i LI 224
TS LE T BRI AT LAE RS2

H AR Ak B A W i 21 A o e A T
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T, MCIRER /D, 2012 4F, Park i Xt
7 RS MR, 4 RE B 265
rRNA JE[H () DUD2 X434 , 3 F HZ & GS-FLX
454 W7 F- 5 I P AR T 74 811 %)% 41, WiF
FERM, KBRS R BT RE ], (i
FRAAESL B2 AL TR ], B r7KF E oy
BT, (EERR HE A DL 34 LA R S T4 (Acremonium
sp.), kB ABHEISEE H Filobasidium sp.B%, {H
JEH T RFEABER D, Frdkig i asie A=A N
Fetk, HBEAE), 2013 4, Clavaud Z£%) 49 4
22-63 % L E T T 3k 8 R AR N GUAE M2
HrY, S5 PCR 4R A0— I (ABI 373061 5
SO, 345 T EEZ) 1500 bp (1) 2 122 2520
12 225 25 H I rRNA 741 588 R Bk f 5
A B N BREIVE TR (R, I Halid 2e e E
Tt PCR A 5 A A 38 T 7 f B A HRE ALk i A
W, BIFT 4l SR 3 B B 4 Ty R AR
i %5 %4 B 1 (Staphyl ococcus epidermidis) 763k J§ A
T TP A 2 5 L (g BRE ATRE R B R, TSI N R A T
(Propionibacterium acnes) 7 f HE A B o 3 5 8 5
(P<0.05) {HJ& i FIF-AR H sl sy ik, Frak
1HHMAE I Z R R B AT R D . 2016 4,

Xu 23255 59 A~ ] A B 174 REAS (55 3k Fz Thiss
A X IR R JEREAS 98 A, Sk BN aT 4 4~ X s fe
JEREA 76 4N R B0 B R LB T T Z2REE 34T
i1t 26S rRNA KA ITS X iy, /45 1
599 004 4:J¥%1, J&F 378 4~ OUT; X /& i kR
T A0 A P 018 ek NSk i Bl O A RN 2 R
PESEATIFSE s SRTABFZESS SRR, & R BT
Pt TR JE 1 BT 0 AR, I RSBk BRI
Pir o PR AR R AR Sk 2 BB R 80l 87.2%, TEk
R B E Rl 90.6%; AN, ST AL

AR, WFFEE TR B AR AN AT (1) S s
O ICTEERA ER, I H, EREAEMRKES5% 5
JEA ToFTC A AHOCM: ; WFIEE R R IAZ I ]
X LR TR AN e, Sk B R R
16 1~ OTU 5 BYEAK, 74 OTU S&thMx. &

5 Y00 P 11 R A AR B A g AR AR D % B 2 0 T
4 AH ELAE FH 248 43 A7 2% R T AR IR AT 3k B
TR W A A A R B DN AR P AH B R 43
I AT, 2017 4, Soares Z:°%} 24 4 M 7§ A
)3k BT AT, 3R15 T 274 A OTU, H
Ho T ARAS Y B B 7 81 R R 96%11 341k T T £
K JE, MRPZKE &30 T S R e 1 9 F
MREY), AAERRE DR AR . BRR DR AR
[ R AN AN IS E A CEN AN I 3 41 R E 1A
s, S DR AR, R DREARE . IngdE
L (5 FQTA A1 M. japonica; B 1 TR B 5 (G
Flr, WFFEE & AR Sk B A7t I S 0 R I i A
HIPIRIAEAE(>37%); BT RHH, Sk B AN & Al EL
BRI ARE, JEH, SkmRE k&
AL MR 22 AR, Sk B AR AR
HHH, A A Bk F 8 (Candida) . il 2 R E
(Aspergillus) i Filobasidium J& 763k & AR i 3
WETE, SRR B AR KT T B 2
Sty MO, WIS R BLSK B RIS X RN e
DX 1) By FCRR AR R AT I AR, T AEf e A
T, Sk i 5 R0 AY TR (0 I R AR A OK S B 4
B R EBY, 2017 4, Park 25PU%f 102 A4 ik
N (MR 45 N, Sk JE B 28 1, MRk i 4
H 29 Nk JE A AR ATt 2 B D (5 R
Ji P R A 1 T € DA A R AP SR R R, T
BV SR R 7E MR AR i By, BRI
P18 T 5 LAt B o =2 [0 94 S 487 B S 194 92 BT A7
SRSk B B R AR R B T AR B
JE 7R B B PR AR LS A Fe Xk i R B, E RSk
JE BT e A R P T AR AR AU AT AR AT R B R
BEIF S E R, IF H Sk E B E Z R 5
K, k8 ECRA 2 8] B O FR B H S AR ) EAEATS
SRATREBARAG T o

FRATTRF AL BT A AR Al Sk M X I O
Sk S AR (61 Nk B idha T T R4, XE
B ITS X X 4010 16S rRNA FER BT 1w
WpPopT, S5 REARL R MY 2 A
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B S IR TR SR BRI, AHXRTF B2 33%-98%,
fe i 98.5% (B20CJIFf), #¢fik>A 33% (A19CCYf),
HfiECh 93.3%, 48 A 41 A (85.4%)i% & HAH
X RE>80%, 18 A (43.9%)i% @ F AR 2 >05%;
HYCH BRI )& (Kabatiel 2) IS IR E 8 . DHifak
R RERIRNA 94, ARFEW R A BRI Sy €
FCH, A% R 11.1%-93.5%, T il 75.3%,
22 N (45.8%)iz i AH X 3= >80%; HIR WA E R,
X EREE N 1.4%-63.4%, 15 A &R A XT3
JE>10%, HOEL 5.1%; FROCHERR DA R,
X ERE R 0.8%-49.7%, 13 A (27%)iZF A %)
FRE>10%, HOTECH 4.5%%2 0 FAT R Pk JE AR A
SR AE T A [R] 25 1835 5 ) ir 3R A5 19 3k B2 i A= 4
Fhis,
22 LEMEBFEEARSKEE

S Bz A TR 19 22 FE M RN AR IR A o Sk B2 T
B BT G EZE A . Clavaud 88X E A RE
fRIFFE YL B, Wang %) v [ A JREfE o BH i
H ] BRI B AHESK B A L AR, e
IKF2F Ja 1E AR Sk Bz 00 00 35 240 B A 33 VR R AT T
PR EHAPRE; R AR 5L BN R L RE
AEOG; A EHE 5 Rk R A i A B 2
SRl Saphylococcal biota, Xu 25P2 R4 T 3k
H 59 MG EE ) 174 133k ARG, Lt
T4 16S rRNA JE[H V1-V/ 3 [X 8§ it 47 1 e 1 10 4R
% 1042 946 550751, J&F 7534~ OTU, & 114
1] 123 Mg s HP 3 2 i e # ](64.9%) F1 )&
BET1]1(32.5%), DL @ & N R H I & (63.3%)
R 2 ER )R (32.4%), PABRFT 8 99.7%I1) 4i 1]
S PR N RRAT IR, A A ER AR 94.9% ) 41 1H A
Saphylococcus sp. (11557 i #HiZ5ER# , S capitis Al
S caprae, Efi1#Y 16SrDNA JEETE V1-V3 K1
FPa e Al s 7Sk B A A A, NIRRT IR &
) 2 e PRI (fEE R 70.8%, Sk Ji8 HB & 50.2%) 11 A 2 BR
TR 1 T 1 (MR 26.0%, k)8 A 43.5%), H:
ARG = B A R ) AT P R AT AR S R
AN, SRR SRS AT R W Sk B A T 2R 5 3k e

JERICRE R, ZiE AR . val. Rie &,
TR KR 2 S A R VR A ISR S
35 MBI 5k B 1 kA A ASG, Ho
WIGEEREEAEN, A 3B MaSkEENEL
SEIEASE, MINERAT B JE A1 Labrys J& 53k J2 JE i &
ARG BFFEE HR R B Sk e A W Th N R AT
Wi, PR A BRI A kA B TRk B2
JE AR s BT E HEIN N R A TR & B AN P
WA T 2 R A BRI A AR G, A BRI A
HIR IR N RRFF B A1, PR B R B X
Sk Jz J8 (477 A A BRSO A S5 ¥ ok
Z SRR S Park 25PN 102 AN R A Sk 2
T HE Wy A4 T 0 L T 22 AP A O i R AT R A
g NSk B2 S E A o A B AL B 25 5, A
DA BELE R AT Py, R SR AP 21 TR
T 1 R R 2 B SO MR R ARG 5 3 e AR BLE 43 Br 3R
B, Sk KB 7 A i R IR CANRIRG | . PR Ay
e IER) 3B 5 A TR A I 2E SRR OG , T4 B
— R AN A 35T 54 & (Bacteroides) | TN BRFT 14
Jo& 14 B 14 J (Chrryseobacterium) &L S , 7
Y5 Y Hymenobacter #1 Deinococcus Mi~&; 5
Xu BT 4E AR, A ATER B Sk B2 B
NBER R E R, INBRAT PR LE(R R AR i = B
W W REHLARRIE T, PR P R B A
Sk B A W TR AR RE EIEE 3R S 5 kD, (R AR
LB A Z [ BA S RE AT HIR R

FRATTXF b 5 T A AR A Sk L DX G RN
FK B AR (61 N9k B i Py 4n TR 16S rRNA 5E
() VA DXIGHAT T il iy A, 25 SRR .
TR DL AR TAT], HOORJERERR [ TR I
1, Ues e A INBRAT A&, ARl 4.5%-93%,
ARl 54.3%, HUCHHAEREE R, Xy
3%-79.7%, HVEL 19.4%; A EPIRIAL A 2E
SRR, B Rl TN R A TR B RE R
3.6%-92.6%, T Eh 49.5%, K [C 4 BR A
(Staphylococcus war ner i) AT 3 A 3%—79.4%,
O 19.4%. H L Sk K oAb M 20 ik ol e
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MIH VR LA REER, kAR FIEL
WF s MR T B, i, RATE &
BRGNS AN EEME R EmT
DUBRNBEESE R R ).
3 ELEEERS

HH Sk S = A B HLRL B 28 Al i e
INAFPHTE R 2R R B ROR Sy, LAd b3k
AP, S0k & M B e AR i 3 2L, Rk
Fe R AT TR, BELL A B 0% 110 4 AR B R A
PR AT UL Btk B 1, DTSR 31 25 e i H 1Y o
31 ELERAKEMR AT

FIEFEIEAFERNUR, 255 PUR 35
eI S0y < 7 I e =R (T B B i o e 7
w0 B R BRI B KR .
W4 KR M RIS B s, Rt
ARG YR APTE IR, RERCRR2E, R
K, BGR R A DL B A R 22 oAk
B3 B2 8 At R B AT s B e, (S
RGN, MRS, kR TRES A,
TR I e b, BAEAESRET Rk,
AR BT I E BB B (ZPT,  1- 8 KL nt 0 -2- i 4
B, PRI $5EF) . Sk LR (R h 4% H 92 K, CLM)
Kot % v ] <, B i & (R & 44 Octopirox, OCT,
1-F2 3L -4-F HL-6-(2,4,4- = HI A JL) ML e ) 2 52 i 52
)BT T HA R 2 AP AN 2 B ACR
1 HHTA 28 S g izl . iERE s A LA
e RMPTE A RE ST, BA S ikerE, aTRMEA R
JRr B IR UG SR B AR

BRULZ AL, IR o 2 B i AL BRI AR T
THA(SL-900) . TUATHEERREN . 0.1%Z Pk St bk
FAVE R e R IEERL Y . BER SR . SR, R
SR RIS T T, AR PREUOR Sk sk 0
R R— B0 & Ty ) . — S R ARAH DR I
UNEARI (A5 . W) . SRk CRRIR) . LLAS (1l
ARAT) . ARJRORJREAT . Bl . SAf0Rg) . R
(HH | AR . HRORR) . U 7 (i 2 1).

THARZ (R FEITR) | ar Vo (VAT B2 AT T L IR SEE) |
AT (FE A3 AT . BT . V). B R &I
TERTY) . MR SRR R AR PIR | 1RF
ZBrshgle,
32 ELBEAKKEMRSEM

N W A ) B 0 P 25 T DR [ B A DA 1 s 4K
RIS Z—, ERAE R ) 3 E
i A2y 5 R (Food and drug administration,
FDA) RN AT, #5140 2 [ B R [ N e 2 K RN /TR
i, Hav Ry etk o FHAM LB R Z . e
TRARAF AT ELIA . AN | R AT AR R 1R KR i
M, R amai ) i% 53k B8R, REPU IR iR
NS R, EUH X AR TCEE . TR
A YO R A4 B A 24 ) e S 0 2 1 5
GRS EREAE K, 2R RN EAEA
WAL BEEY o BIF 5T B NH B A A (48%0) %o I B2
% LDso 200 mg/kg, Xif Bz kAT il , oz
GlR s ZIRF R R kR TR, AR ZiE A )2
BAERR, Wt WRaRSMY L uE
FH: 22 W WL IE B ) O AT BRI R TR . AR B Y
MERERRAREE(2. 10, 50 mg/(kg-d))Zs 2 5/ N EUE
X /NERCF R B RO A, N mRNA
FIRTEWAT WA AERINE R LR 20
HyR N 1x107°—1x10 ° mol/L 1% ZPT, 1% B &5
A b, Pérez-Rivera %3 i FUH-S2
5 22 B 11 R SR B 1) 135 31 200 mglkg, AR & B
DNA #5453 ; 2P FMA S 1 S 56 U 3 2% B Ak
Bt 3 SR s A Y
33 ELBRLKINEERETFER

JRUAER R 2 R A ) R DK ECL R X S
BT EC AL AW B ik el 3 Sk 1 T R R oL B
RAFMTER, (NGRS BBk B A PRk 14 Fr i
JE i V2T R B LR BB T 0 1 52
Bk 232 R PE & BT TE IR FERCR . Schmidt-Rose
S L T RURSY K 0.5%0 % T 2, W5 iz dh
0.45% 5 MK [ Mk | 1%L IE BT A 1k R ISR, &
HTE PR R E S TRE, JFEMAEE
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Sy PRI, IREESCR A, Turner ZEMEFSE T itk
TREEE . KA SRR (B 190 ML IE A
BER O.5%IMWEAPKEL M, IR BLAESAUBERE . TEA-
T e HIR R R R AP RERS , — B R A AR B S ) At
BERLERERE R IR (A 1% nH e AR i B N, — FF R Rk
A IPE R BRI E R B, I XS s RO
iy IR AT TR B5g s 78 4 TR A,
HIE DSk B R SR SRR IR, HAE
AR F DT BT RE 1G58 5 1T HS 1]
LA AU RO B, (o P I B A A A SR K B s A
ARG, RS TR,

AL, AR A o A G 5 A Sk 3 R i 5 s
B R A RN ek Sk B A TR BRI RE . AL,
VA S RN B RIS R L Sk B A B2 AR AR
F Wy o AT TR I M A o ) 3 DR A R T GE Sk
JE RSk B AR . FY R R R TS TR .
PEEFRINETEN . AEs RIS ER], A B
TR FETRIE R Rk B IR TR A 1 AR A, i
AR 195 R G Al Al TR AR A R TR ) T A s 2 o 04
XSk B2 BR BT 3 , AT Sk B2 A B2 H
B, HH, W isnEA R R AR R
Wl =R, RRRERRIRER TS MR B A G
TRV R AT . bR e AR AR
TS PERI A o BRI B s A S AR 2
U TP T A 5 2508 TR R R O S R Rk
Tk BB A It A 0 ] o
34 #FBELBHZEEF

VAR, SkJEBGYT B A Bt B W 25
RIS, AT DR IR 25 2R R O 2. sk
RO AR, i EX ANORTOE R, TR .
AR, RRREREAE NARE I, B P
TR P 56 ZLRR A FDSUBEAF I . 5 48 TR R A )
TYERHHAL RGP, AR fl H S &) i
S SR TE/ N RE AW, AT 1) T K ik K
4 AR B RETE A ZS A T (RS MIT
X3 25 4 77 Lactobacillus paracasei ST11 4 #)
TR N IE R G PURIER N, FH s

FEE MG, BIERIEEN . REARKEFES
. i ESE 59 d LI4E K 10° CFU/ Ay IR &
4 Lactobacillus paracasei ST11 LR B 25 4F 1 &
Yy, SCEGZH X BRI R AR A ISk e L 2L
JE DA S g o3 b i 1) 4 3 R [ (P<0.05) ;. SEOm 2 &
“EPCPBHYEANT , Rl 2 B A A Bk T A S R A A 2R
BB SRR (P=0.027 2), PR ER 2N
PR & 5 1835 T [ (P=0.016 2); Xf HRAH 7L
15. 29. 43, 57 d, BREIVESHEREFIBRIR S
B A TGN, T SE g4 A 22 (P=0.071 3,
P=0.001 4. P=0.0004. P=0.0003)"e, W5tk Hik
HE T 3 kb L O LT, ] i
T P RTRE R A R JER B A 0 T ) T A 5
SRS B TS [ S FNT B 1 24 W R A D Sk Bz T Y
LB EA P m R RCR , (HIR S X K R B
RN o T 2 A TR A At FH AT A RA R AT R 1k
FI R R . T IRES AR, FEA AL K
WA R ANER, (AT LIS K B Y i B F
iy, W2 A RSk B B i A o DRt R A=
AR A 8 P 5 | %) 3k R T2 0 20 LRI 5 45 4 1Y)
A RRRATSE , LAHZRAR 5 AT S0 s o] Sk
BAEBAEYER .. R RMEwER. sk

B A e A MU
4 HiE

L5 BRI, Sk R M AN AN L 2 RS
5 W e AR AR B AR S B2 Bl A 0 2 1 T L T
HWA BEZS, SROREED 7K AR
PR LA | PR R B LA [R] ) 5 R 52 1o i 22
M, (BB ARG Sk B2 Fp i 2 S (8 PR
TEFH, XHEFEAREARVEAIE A 1 S 6 R A2
AT R F RISk 8 AR ARk B
AR RIS SRR, FRAE St FC 7k
JE R SR By, (EU B 20 B 2 I L A Ao
K553k B R AT T FIC B ARSCE . JF HFRATTHY
PR, BRI S ¢ IR B AN ERCIR S 47 (0 PR B 1
it FiE N Bk B NARE B AS [) Ak ] g =2 3 22 S AR
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Ko Hitl, HAb SR FRE PR A PI7EL T
B AR R AT RE L K R L E AT, B
PRTR R 1 B 5 HAD R B ECRR . R A ELAEE, Xk
B BT B L SR A o B A X Sk B2 8 B B &
FERVE IR . i H AT A 0k JE 7 AR I G
A e HAH B Z () R AR S 2R i AN, i 2ot
PR bl SR A B LUK B R A P A 2500 i ik
— B . AN, ZIWFTER WISk KA A i R
SEPR CHAV . RO A B ) T 5 2 T P A
VARG . FRATHIBTFE RISk B FE I3
20 T A PR TR B R 2 R T 1 R AR A S 8
AR R RIA) 22 S AR, A A Y 22 57 L 22
o THRBIZER, HAMCE 2R B AR A
FEFISK S AR EZ IAF I R D), DSk B2 40T
Sk B RIS T A 15 B 22 (S I R 585
FURTOG Tk B A AL BT T T —E db e, (2
S Sk BE B 10 R AR A R K B2 TR 7 A A R E TR
SCRITRAE R AN, SRR IR S Al 32 AR B
ARZS LA BB FRI5E L =5 AR AR A2 i AN B
AT B — P IRABIGE

AT 3 b fi 0 A 25 08 8 A K 6 R DR itk
WE B W B HAT U0 R BT LI AE T, HAT R LUK
P, AT RO kT AR B REARE ; 2%3A5H)
IO R B IR TAT, A2 =B AR A, IF
HARA BT, Wi et ek
W JL o470 250 T 15 P i ) 52 A 2 i v e 5 £
PURIEPERCR . NI, SEA™ S h B T P -5
I RIS | Sk B U2 i A U e 3
FAs AR T s Sk R Sk B fi e . FAT 25k )8
T o T A XSk B A S P R A B
1115 25 3k 8 B0 X R A Sk Bz fole A 0 TR RHE 5 A 11 52 )
W DA AE o g A TGS Sk J8 B2 7 TR DS
SURNIRIER A o X 58T ARk B Sk TR AR SR
Py 1 A BRI B 5C R I 20 el A B T 3RAT 1314
PECKE R AN AR OB Y, FEIF A
JO7 ) i A TR R L S A T ) S T 2 [

T, ORI B A YA 3K B RIS A
E%ji[ﬁjo

REFERENCES

[1] Piérard-Franchimont C, Xhauflaire-Uhoda E, Piérard GE.
Revisiting dandruff[J]. International Journal of Cosmetic Science,
2006, 28(5): 311-318

[2] MuZL. The efficacy and mechanism of 3 antifungal shampoosin
the treatment of dandruff[D]. Shanghai: Master’s Thesis of Fudan
University, 2010 (in Chinese)

WA, SMPUERE PR IT kBN BT RO E I R
[D]. Liff: S HKZRLAAA0E3C, 2010

[3] Hay RJ, Graham-Brown RAC. Dandruff and seborrhoeic
dermatitis: causes and management[J]. Clinical and Experimental
Dermatology, 1997, 22(1): 2-6

[4] Schwartz JR, DeAngelis YM, Dawson JT J. Dandruff and
seborrheic dermatitis: a head scratcher[A]//Evans T, Wickett R.
Practical Modern Hair Science[M]. Allured Press, 2012: 562

[5] Borda LJ, Wikramanayake TC. Seborrheic dermatitis and
dandruff: a comprehensive review[J]. Journal of Clinical and
Investigative Dermatology, 2015, 3(2): 10. doi: 10.13188/
2373-1044.1000019

[6] Schwartz JR, Messenger AG, Tosti A, et a. A comprehensive
pathophysiology of dandruff and seborrheic dermatitis — towards
a more precise definition of scalp health[J]. Acta Dermato
Venereologica, 2013, 93(2): 131-137

[71 Paulino LC. New perspectives on dandruff and seborrheic
dermatitis: lessons we learned from bacterial and fungal skin
microbiota]J]. European Journal of Dermatology, 2017, 27(S1):
4-7

[8] Hay RJ. Malassezia, dandruff and seborrhoeic dermatitis: an
overview[J]. British Journal of Dermatology, 2011, 165(S2): 2-8

[9] Ro BI, Dawson TL. The role of sebaceous gland activity and
scalp microfloral metabolism in the etiology of seborrheic
dermatitis and dandruff[J]. Journal of Investigative Dermatol ogy
Symposium Proceedings, 2005, 10(3): 194-197

[10] Xu J, Boekhout T, Deangelis Y, et a. Genomics and
pathophysiology: dandruff as a paradigm[A]//Boekhout T, Mayser
P, Guého-Kellermann E, et a. Malassezia and the Skin: Science
and Clinical PracticefM]. Berlin Heidelberg: Springer, 2010:
253-269

[11] Grice EA, Dawson TL Jr. Host-microbe interactions: Malassezia
and human skin[J]. Current Opinion in Microbiology, 2017, 40:
81-87

[12] Xu J, Saunders CW, Hu P, et al. Dandruff-associated Malassezia
genomes reveal convergent and divergent virulence traits shared
with plant and human fungal pathogens[J]. Proceedings of the
National Academy of Sciences of the United States of America,
2007, 104(47): 18730-18735

[13] de Angelis YM, Gemmer CM, Kaczvinsky JR, et al. Three
etiologic facets of dandruff and seborrheic dermatitis: Malassezia
fungi, sebaceous lipids, and individual sensitivity[J]. Journal of

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



FEINAE: KRB ZRE S 2k B TR TR DT

2779

(14]

(19]

[16]

(17

(18]

[19]

[20]

[21]

[22]

[23]

[24]

(29]

(26]

(27]

Investigative Dermatology Symposium Proceedings, 2005(10):
295-297

Chen SJ, Fang X, Wang XS. Research progress of dandruff[J].
Foreign Medica Sciences (Section of Dermatology and
Venereology), 2004, 30(3): 182-184 (in Chinese)

BRIBUE, Jr#l, Efed:. kBB RBEFEIEIR). A E S Bk
P24, 2004, 30(3): 182-184

Harding CR, Moore AE, Rogers JS, et a. Dandruff: a condition
characterized by decreased levels of intercellular lipids in scalp
stratum corneum and impaired barrier function[J]. Archives of
Dermatological Research, 2002(294): 221-230

Pochi PE, Strauss JS. Endocrinologic control to the development
and activity of the human sebaceous gland[J]. Journa of
Investigative Dermatology, 1974, 62(3): 191-201

Hodgins. Diseases of the hair and scalp: (3rd edn) edited by R.D
AWBER (1997). Oxford: Blackwell Science Ltd.[J]. British
Journal of Dermatology, 1998, 139(2): 360

Turner GA, Hoptroff M, Harding CR. Stratum corneum
dysfunction in dandruff[J]. International Journal of Cosmetic
Science, 2012, 34(4): 298-306

Cho |, Blaser MJ. The human microbiome: at the interface of
health and disease[J]. Nature Reviews Genetics, 2012, 13(4):
260-270

Piérard-Franchimont C, Hermanns JF, Degresf H, et al. From
axioms to new insights into dandruff[J]. Dermatology, 2000,
200(5): 93-98

Park T, Kim HJ, Myeong NR, et al. Collapse of human scalp
microbiome network in dandruff and seborrhoeic dermatitis[J].
Experimental Dermatology, 2017, 26(9): 835-838

Prohic A, Jovovic Sadikovic T, Krupalija-Fazlic M, et d.
Malassezia species in headthy skin and in dermatological
conditiong[J]. International Journal of Dermatology, 2016, 55(5):
494-504

Romano C, Mancianti F, Nardoni S, et al. ldentification of
Malassezia species isolated from patients with extensive forms of
pityriasis versicolor in Siena, Italyldentificacion de especies de
Malassezia aisladas en pacientes con formas extensas de pitiriasis
versicolor en Siena, ltaiaJ]. Revista Iberoamericana de
Micologia, 2013, 30(4): 231-234

McGinley KJ, Leyden JJ, Marples RR, et a. Quantitative
microbiology of the scalp in non-dandruff, dandruff, and
seborrheic dermatitis[J]. Journal of Investigative Dermatology,
1975, 64(6): 401-405

Watanabe S, Kano R, Sato H, et al. The effects of Malassezia
yeasts on cytokine production by human keratinocytes[J]. Journal
of Investigative Dermatology, 2001, 116(5): 769-773

Diongue K, Kébé O, Faye MD, et a. MALDI-TOF MS
identification of Malassezia species isolated from patients with
pityriasis versicolor at the seafarers medical service in Dakar,
Senegal[J]. Journal de Mycologie Médicale, 2018, 28(4): 590-593
Pedrosa AF, Lisboa C, Rodrigues AG. Malassezia infections with
systemic involvement: figures and factg[J. Journal of
Dermatology, 2018, 45(11): 1278-1282

[28]

(29]

(30]

(31]

(32

(33]

(34]

(39]

(36]

(37]

[38]

(39]

[40]

Tel: 010-64807511; E-mail

Schmidt A. Malassezia furfur: a fungus belonging to the
physiological skin flora and its relevance in skin disorders[J].
Cutis, 1997, 59(1): 21-24

Guého E, Fagrgemann J, Lyman C, et a. Malassezia and
Trichosporon: two emerging pathogenic basidiomycetous
yeast-like fungi[J]. Journal of Medical and Veterinary Mycology,
1994, 32(S1): 367-378

Park HK, Ha MH, Park SG, et a. Characterization of the fungal
microbiota (mycobiome) in healthy and dandruff-afflicted human
scalps[J]. PLoS One, 2012, 7(2): e32847

Clavaud C, Jourdain R, Bar-Hen A, et al. Dandruff is associated
with disequilibrium in the proportion of the major bacterial and
fungal populations colonizing the scalp[J]. PLoS One, 2013, 8(3):
€58203

Xu Z, Wang Z, Yuan C, et al. Dandruff is associated with the
conjoined interactions between host and microorganisms[J].
Scientific Reports, 2016(6): 24877

Soares RC, Camargo-Penna PH, de Moraes VCS, et a. Dysbiotic
bacterial and fungal communities not restricted to clinicaly
affected skin sites in dandruff[J]. Frontiers in Cellular and
Infection Microbiology, 2016, 6: 157

Wang LL, Clavaud C, Bar-Hen A, et a. Characterization of the
major bacterial-fungal populations colonizing dandruff scalps in
Shanghai, China, shows microbial  disequilibrium[J].
Experimental Dermatology, 2015, 24(5): 398-400

Scharschmidt TC, Fischbach MA. What lives on our skin:
ecology, genomics and therapeutic opportunities of the skin
Microbiome[J]. Drug Discovery Today: Disease mechanisms,
2013, 10(3/4): e83-e89

Wang YH, Kuo S, Shu MY, et a. Saphylococcus epidermidis in
the human skin microbiome mediates fermentation to inhibit the
growth of Propionibacterium acnes: implications of probiotics in
acne vulgarig[J]. Applied Microbiology and Biotechnology, 2014,
98(1): 411-424

Song J, Zhao WZ, Hong SJ, et a. Research on anti-dandruff
agents and their safety[J]. Detergent & Cosmetics, 2012, 35(7):
20-23 (in Chinese)

RAS, BT, BEEEAS, 4. W R L ek ).
H Ffb 25 Bl2#, 2012, 35(7): 20-23

Zhuang Y, Hu WH, Yu L, et a. Overview of shampoo
conditioning and anti-dandruff technology[J]. China Detergent
Industry, 2012(6): 23-27 (in Chinese)

FEF™, H1 T4, FH, . BOAT UMY £ AL, B
[ Vv Tk, 2012(6): 23-27

Pérez-Rivera AA, Hu T, Aardema MJ, et a. Evaluation of the
genotoxicity of the imidazole antifungal climbazole: comparison
to published results for other azole compounds[J]. Mutation
Research/Genetic Toxicology and Environmental Mutagenesis,
2009, 672(1): 27-39

Xiao ZY, Guang F. Chinese dandruff shampoo[J. China
Cosmetics Review, 2008(3): 86-91 (in Chinese)

Mo, 77 R EEk B AN B EA (3 T),

: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



2780 (DG ESTE Microbiol. China

2008(3): 86-91 sensory properties of an anti-dandruff shampoo containing zinc
[41] Pang XY, Luo XL, Zhou MF. applications of antidandruff and pyrithione and climbazole[J]. International Journal of Cosmetic

antidepilation angrnts in shampoos[J]. China Surfactant Detergent Science, 2013, 35(1): 78-83

& Cosmetics, 2000, 30(5): 41-43 (in Chinese) [45] Long ZK, Hu YZ, Wang R, et a. Study on the properties of

PEZFH, e, JHNG Ty, 5P hAk g S R 1B R e ). surfactant applied in shampoo[J]. China Cleaning Industry,

2017(10): 41-45 (in Chinese)

H k22T, 2000, 30(5): 41-43 A ‘ A
JeER, WK, FW), 5. VERK RIS M R RE AT oY

[42] Yoon KS, Youn N, Gu H, et a. Estrogenic activity of zinc

pyrithione: an in vivo and in vitro study[J]. Environmental Health (9. e Tk, 2017(10): 41-45

and Toxicology, 2017, 32: 2017004 [46] Reygagne P, Bastien P, Couavoux MP, et a. The positive benefit
[43] Schmidt-Rose T, Braren S, Folster H, et a. Efficacy of a of Lactobacillus paracasei NCC2461 ST11 in healthy volunteers

piroctone olamine/climbazol shampoo in comparison with a zinc with moderate to severe dandruff[J]. Benef Microbes, 2017, 8(5):

pyrithione shampoo in subjects with moderate to severe 671-680

dandruff[J]. International Journal of Cosmetic Science, 2011, [47] Jeong JH, Lee CY and Chung DK. Probiotic lactic acid bacteria

33(3): 276-282 and skin health[J]. Criticad Reviews in Food Science and
[44] Turner GA, Matheson JR, Li GZ, et a. Enhanced efficacy and Nutrition, 2016(56): 2331-2337

R oY oY R Y SRY R RY RY R RY RY R RY R R RY RY R RY RY R RY R R RY R R RY R R RY R R RY R R RY R R RY R R RY RY R RY RY R R RY R R RY LY KGRI LY

R ERE
AR A AAEIZ B EAARIEFFER

RRHSAET AR, R EBEY S B RO TR E— eI H g P A AR
Bob BRI BN Z 020 H o %A B L A S AR S R R A BT R, — T3 T A e A
TAEY AR BN — R FAE TP, RIS R P S B — 3R 2 8 S U0 75 B8 SC s T RLFE I
Kz, FEWAD ARG AOTIE . S P A e i

AR H B SCEA A T HAD LRI TR, FrOARREE . ZORMEE R A Heh—2, AR
NAEIEA PR . HIH, ANezizuddes ot S, moReseq @k, 28 TR
Wik, SEEHA PP EA AR . TS RATTHE A IE ISR 18 A e b L% A ]
ARE AR, R R . ENRH L RO B SR . BN R S R E,
K E NN IR SR A BT Bl 2 b, R R RER B R A S g, feukmicd:
Ve e (A e, W2 AR I KT E NSRBI A A . XA H i H AP,

[ImE, S T 45 4 AR ~A U i B AR R — AR R B 2RSS 6, AR H TR T
AP AR, BAMOCA R, R T R Y PR
SRS E XA NSRS o 0k & e S 1 S VSN | Rt 2 € o & I 2 € 3 1 NG i 2 e o
Bl Ko R R 1 37 55 05 A S SR T8 30, S AR O L R L | 1L A e il A3t
— AT S B, et R A SRR 5

WGERS | VGRS AR H 22485 5 B L

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



