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[ Abstract | Objective: To screen Chinese herbal medicines for optimal inhibitory
activity against Malassezia furfur (M. furfur), and to identify the most potent anti-
microbial fraction and investigate its mechanism of action. Methods: The Chinese
herbal extract and its polar fractions exhibiting the strongest inhibitory effect against
M. furfur were initially screened from twenty Chinese herbal medicines using the Oxford
cup method and broth microdilution assay. A highly active subfraction was subsequently
obtained through silica gel column chromatography. The effects of this active subfrac-
tion on the growth and structural integrity of M. furfur cells were evaluated by turbidimetry,
exogenous sorbitol hypertonic protection assay, extracellular alkaline phosphatase activity
assay, propidium iodide fluorescence staining, and crystal violet staining. M. furfur-induced
inflammatory models in HaCaT keratinocytes and SZ95 sebocytes were employed. The
safety of the active subfraction was assessed by MTT assay for cell viability. Nitric oxide
release was measured by the Griess test, and the levels of IL-6 and tumor necrosis factor
(TNF)-« in cell supernatants were determined by enzyme-linked immunosorbent assay.
Lipid synthesis in SZ95 cells was evaluated by Nile red staining. The chemical constituents
of the highly active fraction obtained by silica gel column chromatography were analyzed
and identified by ultra performance liquid chromatography-mass spectrometry (UPLC-
MS). Potential anti-seborrheic dermatitis targets and pathways were predicted through
constructing a protein-protein interaction network, Gene Ontology (GO) functional
annotation, and Kyoto Encyclopedia of Genes and Genomes (KEGG) pathway enrichment
analysis. Results: Among the extracts of twenty Chinese herbal medicines, the extract of
Rosa chinensis Jacq. demonstrated the most potent inhibitory activity against M. furfur.
Its ethyl acetate fraction exhibited the most potent antimicrobial effect, from which
subfraction Fr.2 was isolated as the most active component, with an inhibition zone diameter
of (25.30+0.49) mm and a minimum inhibitory concentration of 1 mg/mL. Fr.2 effectively
inhibited the growth of M. furfur and disrupted cellular structures, including the cell
wall, cell membrane, and biofilm. Within a safe concentration range (25—-100 pwg/mL),
Fr.2 showed no cytotoxicity toward HaCaT and SZ95 cells and dose-dependently
reduced the release of inflammatory factors in HaCaT cells and lipid synthesis in SZ95
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cells. A total of 27 constituents were identified from Fr.2 by UPLC-MS, including organic
acids, flavonoids, and alkaloids. The anti-seborrheic dermatitis effect of Fr.2 was associated
with the regulation of core targets including TNF, chemokine C-X-C motif ligand 8,
prostaglandin G/H synthase 2, signal transducer and activator of transcription 3, and
epidermal growth factor receptor. GO analysis indicated that common targets of the
drug and disease were primarily involved in neural signaling regulation and inflammatory
modulation. KEGG pathway analysis further revealed that Fr.2 may exert its therapeutic
effect on seborrheic dermatitis by modulating immune-inflammatory pathways, lipid
metabolism and vascular function-related pathways, and neural signaling pathways.
Conclusion: Rosa chinensis Jacq. exerts its antimicrobial effect against M. furfur by
disrupting cell wall, cell membrane, and biofilm structures, and also demonstrates anti-
seborrheic dermatitis activity, which may be attributed to the inhibition of inflammatory

signaling pathways and the reduction of lipid synthesis.
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[ G5BEIE | vk ¥ 5t BA T 8% e 3 (piroctone olamine, OCT) ; 8t Bk B2 B4 (alkaline
phosphatase , ALP) ; B 5% % 7% "R Ft X 3% (enzyme-linked immunosorbent assay , ELISA )
I 5 3% 58 B F (tumor necrosis factor, TNF) ; A X 2 B Eagle 3% 7 2 (Dulbecco’s
modified Eagle medium, DMEM) ; B % 7% &, 4% ( colony forming unit, CFU) ; AR
# K (minimum inhibitory concentration, MIC) ; #24% # %% (propidium iodide, P1) ;
3-(4,5-=— W Fokwk 2)-2 5-— K i vy {omk 8 3 [3-(4, 5—dimethylthiazol—2—yl)—2 ,5-
diphenyltetrazolium bromide, MTT]; =% X I A% ( dimethyl sulfoxide, DMSO) ; # & 5k
W& A8 7% — L # % (ultra performance liquid chromatography-mass spectrometry , UPLC-
MS) ; 8 4 F £k M #ir AHLFE (simplified molecular input line entry system , SMILES) ;
&8 -7 @ A8 ZAE A (protein-protein interaction, PP1) ; 25 B A4k (gene ontology,
GO); 7 #R A B 5 2K B 20405 & (Kyoto Encyclopedia of Genes and Genomes,KEGG) ;
AL H F CXC Btk 8(chemokine C-X-C motif ligand 8, CXCL8) ; AT 7| i & G/H &2
(prostaglandin G/H synthase 2, PTGS2) ;15 5 # 5 % 4% 3 i 7% & & 3(signal transducer
and activator of transcription 3,STAT3) ; & & A & B F % 4k (epidermal growth factor
receptor, EGFR) ; # B T kB (nuclear factor-kB, NF-kB) ; 8% 2 48 3 L £ X = 45
(advanced glycation end product, AGE) ; B, 4% 2 AL 2 X = 4 % 4k (advanced glycation
end product receptor, RAGE)
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0.0313~32.0000 mg/mL, OCT ¥ & i Bl & 0.4883~
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FRASCHE 490 nm I XE WG EE(E (A) , SEH A =K.
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W — A A EURE T i
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THRLAS B 1) DMEM 35 35 3% | 1E 5 % A 55 i
B & 10% LT A DMEM 5 95 55, 4k2i0%3524 h
Jei AR B I AR & 25 3 2 5L, OCT 4
A OCT M 4 pg/mL R 3R 36, Fr.2 41
Gr AN Fr.2 Z9 B 25,50 . 100 pwg/mL 185
FRIE AR E L. 7E37 C,5% —Afbik sk
PERREFR 24 he WOER A A AM IS W, 4% IR
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¥ SZ95 4 i 15 F= T DMEM 5¢ 4= K5 77 3k vp
(7 10% 2R 3G ) , & F 37 °C 5% A b ik k%
FEFA R, B A0 A T X B A KO S R AT SRR
S 25 SCHR 9 185 B, BURH B AR K00 S795 41 i &
W, % L5 37 5%10%mL, LA4EFL 500 L 35
T 96 FL A , 15 3% 24 h J5 43 5l 45 T Fr.2 (25,50,
100 wg/mL) F1 OCT (16 pg/mL) 5 4k L2 15 5% 24 h,
25 A FEZH (TC 20 ) 00 TF %k R 4 i A 254 55
10% I3 1) DMEM 5583 . B A 160 pumol/L
WA BRAE MY T 24 h s, F L3
WM LR 22 R P PR S A 10 pg/mL JE 41,37 °C
MRS PREE R 1S min, il FH 2 I BERERRAL (3%
KA 485 nm, W IE K 565 nm) K I 2¢O 5
JE(F) B E =G I R AR B A R 5 R
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1.14 UPLC-MSTE%EGE Fr. 2 AL 1T
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VR, LU I U8 5 #E4T UPLC-MS 7347

3% 25 4 335 4 ACQUITY UPLC BEH
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com/) 04 E 1 DL “Seborrheic dermatitis” 56 #8 {7]
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R, P B AR 5 3eAs 25 1 B L R Ao
1.16 % PPL (%%

B bR 25— s 2[R #E A STRING -
G, BB ST G R “Homo sapiens” 4% 5 o H
15 BE 4 0.900, i 1 H F5c H AT 5 1 i AH B AR FH o6
o BT E LS 5 A Cytoscape 3.9.0 34, A= AL
PPI /%%

1.17 GO FIKEGG & &7

i 1 Bioconductor 3§ 4 15 ¥ 7 (https : //www.
bioconductor.org/) , Lk P<0.05 i 1€ 55 4 , X} PPI
) £ e R B e R R E AT GO Dy fig | 4R AT KEGG 38
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SEIG B2 14 ] SPSS 25.0 #4431 i TR
) FH GraphPad Prism 8.0 3442l . 11 %5 k)
DA R AR 22 (s ) 71, 2 BEHLAE A 1) 24 5L
O AR T B PR 28 T3 22 0 A s AL 1) 9 Y L A il 2
T3 22 35 R B/ N i 3 P 2 S, ANl 2 7 255
2K FH Tamhane’s T2 ki 56 o 5% FOSUMI A 56, P<
0.05 N ZEFA G E L.

2 # B

2.1 AR TR (o B G R 1 43 T i 25 R

XoF 20 o e B 24 $E U AT A0 BRI A O R, 45
SRR, 7 2 A O R S PR A
VR BT, FESR UM R 50 mg/mL B, 411 BR7 Rl
B K (24.02+£0.80) mm F1(22.80+0.41) mm,
MIC ¥J°A 4 mg/mL(Fff 3 1), HE—20% H 24
AR A 8 A7 X AR A P B A R VE L 25 R B
IR TEAS AR AR T e B R 16 mg/mL B, 2 FR 2T
PSS XA S v €2, AT A 41 A 28R e A, 410 TR P
7 (19.19+0.62) mm, MIC 4 2 mg/mL (Fff 25 2) .
BEZEBOL A TRE AL Z M 7 B 15 3 10418 45,
P e 2 X6 A At £ TR A R R e (1),
T P A2 M (25.3020.49) mm, MIC A 1 mg/mL
(B2 3) , Weide F Fr2 A7 JR S 525

ST £ B AL
1 AZ LR TR JZ AT 5 2518 2 WAL Eh-4ir €0 3 14 41 7

Figure 1 Inhibition zone diameters of fractions from column chromatography

of the ethyl acetate fraction of Rosa chinensis Jacq. against

Malassezia furfur
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Figure 3 Effect of Rosa chinensis Jacq. ethyl acetate fraction 2 on the cell

membrane integrity of Malassezia furfur (propidium iodide staining)
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Table 2 Comparison of inflammatory factor levels and lipid synthesis rates among groups
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