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i E: BY BETFEERBURS R4 E KRBT MM ZE MR (androgenetic alopecia, AGA) /N R 124 34 i 2l J
TERINLEL. 753k ARSI AGA /NRALEL, IR AE KEBRGHETIBTT, MENREBRIVERKEN: TIARE-F
41 (hematoxylin-eosin, HE) et Il 8 B FEARZS BT JE 1 ; ELISA K/ 53 BRZAH 41 b 5 4k A K (R F-B 1 (transforming growth
factor-p1, TGF-B1). MMJERFER F-o (tumor necrosis factor-a, TNF-o) A4/ 3-6 (interleukin-6, IL-6) & . UPLC-
QTOF-MS SEM MR 25 KGRI 285y« 28 BN L8 20 A0 B2 i B oy o SR F 28 25 322 R o 5 e TR h 25 &
RIEIETT AGA /IR EITELEEFILE; R Western blotting #6718 R 2 4 2R ki 25 52 /& (androgen receptor, AR).
R KA AR H -3 (cystein-asparate protease-3, Caspase-3) B iREZHUEE-2 (B-cell lymphoma-2, Bcl-2) F1 Bel-2 #H
* X #H (Bcl-2 associated X protein, Bax) HIFRIE, IIEMEZE AT AL S. SR SXIRALE:, BAIH/ DR
BRARD> BB RAEKENS, WIHBRE T R Y); SHERAE, PAE KB SRR/ R4 B X BN R S A1
b (P<0.01, 0.001), FEZRRZHZ+ TGF-B1. TNF-o Fll IL-6 /K&K (P<0.05. 0.001). L& H 245 K ER IR IR
W76 MLAy, R R 30 Bh, AR 7 Bl T RIS A SEAS B R4 FE A 481 AN BEE AL 236 N JEIF]
S 41, DR S AREEAEEE B (protein kinase B1, AKT1). IS A 1 (catenin beta 1, CTNNBI1). TNF 4§, J&[H
A4k (gene ontology, GO) Tfe & A3k 375 Nk H, HUARIER 5 LR 4H 1 Rl 42 5 (Kyoto encyclopedia of genes and genomes,
KEGG) FHEMBEIL 117 &, SERALE, HHE RERA/DN R AL H AR, Caspase-3. Bax & HRIA/K T2 E K
(P<<0.05. 0.001), Bax/Bel-2 fE 2L (P<0.001). £518 WP/ 725 E K BHRRT AGA /) B8 B MR B 7 AR H
B, RHIGRR A T IR S %
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Abstract: Objective To explore the pharmacodynamic material basis and mechanism of Yufa Gel (1% & & #¢/i¥) on androgenic
alopecia (AGA) mice based on percutaneous absorption of ingredients. Methods The AGA mouse model was established by smearing
testosterone propionate, and the growth of mouse hair was observed after smearing Yufa Gel; Hematoxylin-eosin (HE) staining was
used to observe the status of hair follicles and the thickness of dermis; ELISA was used to detect the contents of transforming growth
factor-B1 (TGF-B1), tumor necrosis factor-a (TNF-a) and interleukin-6 (IL-6) in skin tissue of mice. UPLC-QTOF-MS was used to
qualitatively analyze the chemical components of Yufa Gel extract, transdermal components and skin retention components. Network
pharmacology and molecular docking were used to predict the potential mechanism of Yufa Gel in treating AGA mice; Western blotting
was used detect the expressions of androgen receptor (AR), cysteine aspartate protease-3 (Caspase-3), B-cell lymphoma-2 (Bcl-2) and
Bcl-2 associated X protein (Bax) in skin tissue of mice to validate key targets predicted by network pharmacology. Results Compared
with control group, mice in model group showed a decrease in the number of hair follicles and slow hair growth, indicating the
successful establishment of model; Compared with model group, the thickness of hair follicle and dermis in new hair area of mice in
Yufa Gel high-dose group was increased (P < 0.01, 0.001), and the levels of TGF-B1, TNF-a and IL-6 in skin tissue were significantly
reduced (P < 0.05, 0.001). A total of 76 chemical components were identified in Yufa Gel extract, 30 skin retention components and
seven transdermal blood components were analyzed; Based on percutaneous absorption of components, a total of 481 component
targets, 236 disease targets, and 41 common targets were obtained. The core targets included protein kinase B1 (AKT1), catenin beta
1 (CTNNBI1), TNF, etc. Gene ontology (GO) function enrichment analysis included 375 entries, and Kyoto encyclopedia of genes and
genomes (KEGG) enriched pathway included 117 entries. Compared with model group, the expression levels of AR, Caspase-3 and
Bax protein in skin tissue of mice in Yufa Gel group were significantly down-regulated (P < 0.05, 0.001), and Bax/Bcl-2 value was
significantly decreased (P < 0.001). Conclusion The composition and mechanism of Yufa Gel on percutaneous absorption of AGA
mice are preliminarily revealed, which provides a theoretical reference for its clinical application.

Key words: Yufa Gel; androgenic alopecia; transdermal absorption; network pharmacology; glabridin; o-cyperone; kaempferol,
apigenin; sugiol; androgen receptor; apoptosis
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AR . A RHAE Y 40 Platycladus orientalis (L.)
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rotundus LW T IR ZE. HLINEHEY NS Panax
ginseng C. A. Mey. [t TG4
1.3 #HER5R

K CEE (5 20220127) T EH FIFHH AL 2
A PR A A s PBS R (pH 6.8, fit'5 20221121)
WEAE ZEERHEARAR EREK (S
20220324) MBAAFKFEWNLHRAR: Hil (s
20210714 WA RETILELFZAFEIRA A &
i, KA CHE (It 30212360, 10023418) I H
AR B ARIA R AR, A ZEE (b5 108208)
WA _EighTh T AR AR REE 940 Gt
20231224) W E X # A EW R (#5
20200904) 1 { LA EGA AR AA IR AR =
LI (5 20220324) W R EER A )5
5% K HRET (iS5 H20010714) W E #7IT 7 %24
WABR A BCA & E &l &GS CW0014S)
e E B AR A TR A s ANREEKE
-B1(transforming growth factor-p1, TGF-B1)ELISA
RAE b5 MM-0135M2). /U SE A -
(tumor necrosis factor-a, TNF-a) ELISA 57 & (Hik
5 MM-0132M D). /MR E i/ 2-6 (interleukin-
6, IL-6) ELISA il & (Hit'5 MM-46428M2) T4 H
B VR A BR A 7] s SR 244 (androgen
receptor, AR) ik (#t'5 AB108341). B-actin #i
& (5 AB119716) T H & [E Abcam AF];
IR R A ZIRE ARE-3 (cystein-asparate protease-3,
Caspase-3) #iLfk (Hit'5 9662). B k=4 fufgg-2 (B-
cell lymphoma-2, Becl-2) $ifk (k5 3498). Bcl-2
2% X FEH (Bcl-2 associated X protein, Bax) A
(#t5 2772) WHEE CST /A7 ; HRP brid HIEHT
u IgG — Pt (b5 BA1054) T H iy s 4844
THEERAA .
1.4 4=5

AL204 B 7 ORF [MERE B -FE R 24088 (i)
AIRAF]; VX-200 Blix e 4s (32[H Labnet 24
7] ); Scientz-48L AR Y il s A 2R BE 2 (T
B Z R AR AR A7) ); ACQUITY 8 iy B0
MEIE RS Q-TOF kX (3E[E Waters A ] );
TECAN % Iy Relf#A» 1 ( 3& [E Thermo Fisher Scientific
] BXS3 B BB HA Olympus A 7] ); H1650

U AE N (KIPHIACE QU AR A F]D;

ChemiDoc MP ! £ ThaE & 1% 24t PowerPac™
SR YR (32 [E Bio-Rad A ],

2 Fk
21 HABREREE

W2, W5, et &l AS% 200 ¢,
M, N 8 fEEIK, [FIFER 2 X, X 2 h,
ERGE, G2 POKSEH, TZRATZE 1 g/mL Al
2g/mL. 1% RHM 940 IiEsK, MHE 240, (FIH
FRATERK, BEIE N 10% H . 20% —FE . 1%%
M\ 0.2%3%E IR ER  44%HH 2R 0.5% K H &
BE, PiPEs). ffEE = CBRT pH £ 6.5,
RI1SH 245 8 KB -
22 ThIAB LB AGA MNRBVZERGEMN
221 WA, BB 45 REPE CSTBL/6
ANERBENL S o0t RE2H . BT ZH J b 248 R e
G AR IR R, &2 9 . FHHEETRR 22
NREHER, MEEREPNRETSE, BERN
L3N 4cem? (2emX2cem). RATRBLEA, HEeE&
HANRIRIK 0.1 mL 8% NER £/ i% T AGA /)
BRAR L, [F) B R 2 B R ) IR K 2 g/mL
2 E RGN, 2B KRBT EH IR 1 g/mL
HZGE R, K RALIREE SYokifi b /R
1 %/d, % 0.1 mL, L5 14 d.
222 PMREREKRESIER FRUEIFCTEN
BB R ARSI R E R, T3 7. 14 K
XN B X B R A KR & R AT, PFa bR
HERL BB X R e, 0 4 BBIX Rk
BIRE, W1 s MEXERERAHGDITER
Kb, 24 BMEXERERAHGREERK
i3 . TESEIES 0. 14 K, X/NRITEEHET
E(ELRTRE
223 FHARER-PL (HE) Yeta ML TR 7 JE T
YR ST, AT S b BRI S5 20U AR B, R
BRI, @A BRI NIRRT, KN BT R R
BN 10 fi5 & 4%2H 23/ 20 B 8 22 v B E 48 h, LB
BRI, AR, KN BB R 2N )P 1)
I, VI (5um), 34T HE Jeft, T B P g
R kTR B JZ R SR A
224 /NS TGF-1. IL-6+ TNF-o /KT
O e e R B AR I N BBz R 2H 21
TGF-Bl. IL-6. TNF-a fJ7KF.
2.3 UPLC-Q-TOF-MS #2458 & BN ERK
S 8%y
231 Wy ke 12 RN CSTBL/6 /MR
BEAL > s L R A 245 R4, i 6 L
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Wi/ B, BEBHFZA 4cm? (2ecmX2cm).
2 R R ISR AR 1 mL TREX, 4
TR 2 g/mL P2 E RER 1 mL FHREX. B
A/NRIEREE TR S, FZAm I R 45 24
AL, WEE 2h, Bk R A B ERER
REL L BRiRER, ESRK 7d, RIS Z)E
1 h 5 U BRRE R AT LK o

232 EVIRERETAEE  RIENRE M EX K
Jok, FHAR R ERKPei R R B 2458, B 500 mg J7
ik, TN S &M, WhE 2 min J5, AR
FHAWER P2 10min, 4 C. 12000 r/min &
L» 10 min, HUEJEW T 37 C FRAR T

ANERAIRERECM, HFZREPLEE, 4 °C. 4 000
r/min &0 10 min, H_EZ RGO, BIAMHE .
43 ARE SR 500 L %% (A I 28R 25 2K T 5 mL
EOEN, A3 EERHE, WHE2min, FE 10
min J5, 4 ‘C. 12000 r/min 25> 10 min, H(_F{EW
T 37 CRAAKT.

/N BRRZ IR AN I 2R e FH 80% FHIE 100 pL %,
VA€ 2 min, #AE 10 min, 4 ‘C. 12 000 r/min 55>
10 min, B EJERZ 0.22 pm JEREER, FFEE4E
W, WBEm &, it UPLC-Q-TOF-MS 447,
2.3.3 UPLC-Q-TOF-MS 73 M7 264

(1) B4 F: Waters Acquity UPLC BEH Cis
B3R (100 mmX2.1 mm, 1.7 pm), FEHHHAK
(A) -2 JiE (B), BRFESEML: 0~8min, 5%~30% B;
8~30min, 30%~65%B; 30~50min, 65%~81%
B. AR & 0.2 mL/min; #3635 °C; #FFEE 3 ul.

(2) JigAIE: WIS HEERE (BSD, 1E. fit

BTN RERYE . EE T BMEHIEN 3KV,
BT EBMEBEN 2 kV, HEILSEBRREN 50
L/h, BEEFISAARRE N 800 Lh, JHIREN
120 °C, B AR E N 450 C, FAFEER m/z 50~
1700,
2.3.4  FARHT AR SCHRXT H 25 E R B I
HMEMIRITRGR R, ILaEWETR. 5T
o FHIERE S50, B2 E KRB A
. @id Masslynx 4.2 % EBRSEAR AT AT, LA
AR ZELE £1X 1075 PN HFRIEIEY), MR 3RS
ZRIRRERAE > T E T tFE T RAR LR
fRIEF 5, i MS. MS/MS 158 K HEh 2 E
UG I B B B . PubChem B3 P 255048 122 LE %o
HEMAL AP EER o

* 4785
24 WEHBZSH
241 HHEREBREBEFEHELS LD UPLC-Q-

TOF-MS/MS & P53 BT 15 S 28 Bz N\ I s 73 Az Jik
Tt B o 9 F I 25808, A\ PubChem #5048 R
# % 7> ) Canonical SMILES 45 #y 3, k1% %
SwissTargetPrediction %4 ¢ TR 1F FH #E £i, DA
probability >0 1E Ay S bR o

242 AGA IR MR FIH GeneCards.
OMIM. Disgent ###/%, L. “androgenic alopecia”
YRR R AR, HH GeneCards HUif ik
HY “relevance score” =10 fI¥E 5. 4 3 MR EHE
REIFEERESA, IFA UniProt & H 5%
I FEARAEAL MO AL R A R

243 WHHRERIGT AGA 1R SR &
LB UG K 258 R T E 2 R 1R
FHBE SA AGA PR EE 50 ) %nidt Venny 203 22,
W AR AN, 1B A E RERIATT AGA &
FERE St 5 LA

244 “RLO-BEALT WIZEIR R RE R ar-HE
B2 Mg, i Cytoscape 3.7.1 #fFH Network
Analysis AT RTARALARER 5> B, 975 12 0 PR A 201 A
(AT 10 248 EEE R -

245 SREFLGIIREERE A 2437 DURSEIK
2B RERIETT AGA FICBEFE sAE % A\ S,
i DAVID i AT HE R A4A (gene ontology,
GO) Ihfe K i i K 5 F A H A2 (Kyoto
encyclopedia of genes and genomes, KEGG) 1B &
T, 3 AlIEEL GO iR AR (biological
process; BP). 7> IfE (molecular function, MF).
M5 (cellular component, CC) 3 ANJ5THI 43 7
AT EERE, JFiE— BT KEGG @& 5317

246 Xt H: PubChem ¥ FHOEHEE
Wi Ez RAF 10 Fh E ETH L5 3D G544 sdf S0, 7
A Openbable # A/ H0#H- T H 4 pdbqt #% XA
MEE H 3R F PDB 3B S B (protein kinase
Bl, AKTI). AR. E M K& 2 M E A -3
(cystein-asparate protease-3, CASP3). EMEH 1
(catenin beta 1, CTNNBI1). F &4 KK 724K
(epidermal growth factor receptor, EGFR). F&Z 2
P24 2 (human epidermal growth factor receptor-
2, ERBB2). M ZE /K o (estrogen receptor 1,
ESRD). AF32AAMRE RN SRC. TNF. I8 N K
M4 F %2 /& o (vascular endothelial growth
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factor o, VEGFA) HH ) pdb # 0, FA
AutoDockTools #ft, ZBg/KA+ ivinaes, S
pdbqt A% 0 23 B Bk 10 N ZAEEE S 10 4
TEVERAT ) pdbqt 4% XSS N Autotool FX A, K
FE X HE 5, @i Grid Box # € # & 6 il Box
BFEEAMPTAEMEN S, FH Grid Box 24 gpf
F AT I B config SO, ST E Grid Box
SRR 5 B B2 () 52 AR R AR 44 FR - 330 Autodock
vina AT config SCAFIIRATH2, T HI X245 5 pdb
R AT . B LR pdb % 3 SCHES N Pymol K
i, R B R AT I 53 4
2.5 Western blotting %/ EZBKZHERH AR K
ATHEXERNRIL

H/IN GRS 50 B2 R BTRE, N 9 £ =11 RIPA 2
B, T UK b 4 23 4 R 7S AP AR .
4 °C. 12000 r/min > 10 min, H{_E3%, K BCA
A E B IR E . EAMERE 10% T e i
TR BN - 58 TR 04 Tt fr B JI PV, %% 22 PVIDF I, I 5%
WERR -5, =ik 2hs IMAN—dt, 4 CHEE LR
TBST ¥, MAZ$i, =HEWFH 2 h, TBST HfiE
Ve, RRIFRERME, iR K.
26 BEitFES

BIEAEFE R SPSS 26.0 BT S0 Hr,
THEERILLX £ s RoR. R GRS IES 4 B
2571, 2 B LUBCR FH B R 37 22 31 (One-Way
ANOVA). FF&T5 25571, R LSD-1 i5t17; AFF
H TS, R R IEAS A, KA Tamhane’s
T2 15465, {4 GraphPad Prism 5 2422 .
3 %R
3.1 HHFLERIT AGA NERHAEEN
3.0 PEHEHRBRY AGA /NRERAE KR
W 1 FoR, SA/NRIES 0 KRBT, TR R 2R AL
t, FoRNREBRATAIEIPRE. 7658 14 R,

Xt i)

T E KB 2 gmL!

4
RS

A
H#ith
#it +HLTEREER 2 gmL!
P2 R 1 gmL!

KR

ANRERE KIS

xR R *P<0.01 ™P<0.001; SHIAIHELE: #P<0.05
#p<0.01 **P<0.001, K[,
"P<0.01 *P<0.001 vs control group; *P<0.05 #P<001 *#p<

0.001 vs model group, same as below figures.

1 BHPMREXEKER (X+s,n=9)

Fig.1 Growth of hair in mice of each group (X +s,n=9)

XTRGZH/IN R B X IR 2 B AR REEBRKE,
B ZH /)N U X R Mk R A, 2 20N B TR H 30 A
BRAEKAMNZESR, K AGA B H KT, T2
B R 7w RN K R 2 N B R 2 SR 5
AREEBRK, TEE KRBT EH /N Rk
BROAFEGOTFEREKE. BREKBHITE

BN, BARHE TR, SHEBALE, HAEF KB
A E AR RN R B R A KR BT
(P<<0.05. 0.01. 0.001), FEKRAK EHIEE .
3.1.2 HERERST AGA /NREBRILENIFM
WE 2 fior, SXTRAIE, BAAHNRERS AR
Mk, BB, SHAHERS )T, BERK,
HEAORERRHE.

3.1.3 HERERNT AGA /N Y ) 5
W 1 fon, SR 7. 14 K, SxIRAE,
TZH /N BR R IR B 7 JEL B 38 R % (P<<0.001); S4%
BRI LOEL, 2 2541/ R B IR RS W3 3 hn (P<
0.05. 0.01. 0.001).

P E RKEYR 1 grmL!

200 pm

AR ELR o Al [ DA

200 pm |

‘;;:J’;r,‘,--»
&°¢ 409, 8y

200 pm

AT W Tt 0 S e,
o seeiull Vvl el ¥ Geg

200 um

2 BHNBREREBELERLS (HE, X100)
Fig. 2 Morphology of hair follicles in skin tissue of mice in each group (HE, x 100)
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=1 HENFREREE (Xts,n=8)
Table 1 Dermal thickness of mice in each group

(Xxs,n=8)

S B JE P /um
Y5 il — R,
TR 14K
Sof 1R — 8248341776  840.03+15.27
FEEo —  637.831+18.33"" 682.21+26.28""

788.37 % 52.64%
728.09+25.71%

FZE KRB 2 gomL! 825.45+10.45%#
1gmL! 714.08+41.31%

3.1.4 HE REURN AGA /NIRRT TGF-
Bl. IL-6 Al TNF-a KV 152 a1l 3 frow, 5%t
MR ELL, BRI /N B R SR ZH 2 b TGF-B1. IL-6 Al
TNF-a K FEZE TR (P<0.001); SRR LE,
B UM AL TGE-1 K FRERK (P<
0.05.0.001), H1 24 & A 5t I e 77 A K2 ik 4 23 TL-
6 A TNF-a /KPR E L (P<<0.05. 0.001),

32 HHEFEREKIEEGR. £ N MAL S AR B

K /R 5% 821.45+13.41%* 82320+ 11.62* B2 R 43 4
zﬁfiiﬂ;ﬁ;fx P<<0.001; S *P<0.05 #P<<0.01 -;HQTEUH\“ Hj EP%EE&%HQT}HEE’X%&EP 76 /l\’f’k;ﬁtw.,
**P<0.001 vs control group; *P<0.05 #P<0.01 **P<0.001 vs (%2, 3), PAFRBRENML T MEY) (R
model group. N 5), &Ej&/%% 30 /MJC,é\fF@ (i% 6+ 7)0
150 1007 6007
ek skek
5 100 T R " Y # T 0o
g w1 2 60 E 40
] Hit# &0 =) #itH
= < 404 3
%L 50 o LE‘- 200
= 204
0- 0- I 0-
X OB 2 1 OREEMLR XA 2 1 KUK XHE B 2 1 SKEHIR
25 E R (g mL ) 125 B (g mL ) 1258 R (g mL )
B3 £EPDREKELD TGF-p1. IL-6 F1 TNF-a 7KE (X+s,n=6)
Fig. 3 Levels of TGF-f1, IL-6 and TNF-a in skin tissue of mice in each group (X + s, n =6)
%2 DBETFEATHAELERIEIERTEE
Table 2 Identification of chemical components of Yufa Gel extract in negative ion mode
i Iy SR min — (’”;;))ﬂ : (fﬁé) HHBT (i)
1 A Ci2H»O1  1.10  387.1139 387.1134  —1.3 341.1070
2 IR 4-p-D-H A FETF00 CisHis09  3.78  329.0867 329.0870 0.9 167.268 5, 108.344 0, 152.275 2,
153.277 8
3 LR C7H¢O4 3.93  153.0182 153.0189 46 109.3500
4 PFIZHEMI CoHi00s  4.22  197.0444 197.045 1 3.6 179.034 8, 151.039 8, 123.350 2,
135.334 5
5 (2Z)-2(p-D-glucopyranosyloxy)-3- CisHisOs  4.66  325.091 8 325.092 4 1.8 119.360 5, 163.287 5
phenylacrylic acid(!%!
6 FHREZEU4 CisHi20s  4.68 287.0550 287.056 1 3.8 149.2963,121.337 8
7 W E DU C3aHiO1s  5.06 7872681 787.2719 4.8 —
g payuel CH30016  5.15  609.1450 609.1439  —1.8 463.5787,179.035 1
9 TEHERUIY CoH100s  5.38 197.0444 197.044 8 2.0 167.2423,138.3198, 123.3142
10 hovetrichoside CI'%! CaiH2On  5.76  449.1078 449.1074  —0.9 259.1172,287.148 9, 269.102 9
11 HigHis CaH20012  6.70 463.0871 463.0860 —2.4 316.929 0, 271.043 1, 179.216 6,
151.269 4
12 3-2RFEFLERI CoHi1003  6.81 165.0546 165.0551 3.0 —
13 Spiff s 07 C21H20012  7.16  463.0871 463.0865 —1.3 299.1482
14 MRz E07 C21H20011  7.46  447.0922 447.0900 —4.9 300.978 1, 299.972 5, 271.042 1,
255.085 6, 179.215 6, 151.268 9
15 AZEH R CssHs2018  7.58 9455417 945.544 3 2.7 4592313
16 ANZE2H R CoH72014  7.62  799.4838 799.485 4 2.0 475.1602
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58 et BFR imin — LS (ffi) HABT (k)
17 FEMARKEHDT CyHiO12 790 5512123 5512104 —3.4 505.2057,341.137 6, 329.136 8
18 11 ZEM-3-0- R 217 C21H20010  8.13 431.0973 431.0964 —2.1 286.0251,285.038 8, 283.154 3
19 FMHAKZK-7-0-7 ZipE1o CnH20n 829 461.1078 461.1066 2.6 315.9269
20 FRRGEFERES CaH26013  8.33 521.1290 521.1280 —1.9 499.252 1, 359.205 2
21 3-%F B R CicHisOs  8.64 337.0918 337.0914 —1.2 173.2733,191.2504, 111.331 4
22 BERRIZ C9HsO4 9.08 179.0339 179.034 8 5.0 1343275
23 Mt RN CisHio07 929 301.0343 301.0344 0.3 151.2691,137.383 3, 121.334 2
24 FHEER FU Ci7H140s 932 313.0707 313.0703  —1.3 109.3478,269.138 5
25 JREHERI CisHisO0s 933 357.0605 357.0591  -3.9 —
26 RRIEFFIRI CisHi60s  9.35 359.076 1 359.0759 —0.6 179.252 5, 161.273 8, 135.334 4,
133.321 4
27 EINMLER/ B A ERLT CisH2Os  9.39 283.0601 283.0598 —1.1 153.1506,137.183 6, 121.215 5
28 =M G A 0] C»nH2O010  9.44 491.1184 4911161  —4.7 287.0552,153.150 3, 121.214 3
29 1l Zpi7 CisHi00s  9.53 285.0394 285.039 4 0.0 239.1262
30 AR RgPl CoH72014  9.85 8454914 845.4954 47 637.2952,475.143 0,391.206 4
31 AZELF Rb2 CsaHo2023  10.06 1107.594 6 1107.600 6 5.4 621.3176,459.178 6,375.105 7
32 AR CisH1005s  10.29 269.0444 269.044 7 1.1 151.2683,117.345 8
33 AZEIF Roll CasH76019 1073 955.498 8  955.498 8 0.0 793.903 0, 613.261 8, 455.300 4,
221.107 4
34 PHHEE CR3 Ca6H20010 11.14 491.0973 491.0961 —2.4 197.230 0, 135.334 7, 185.230 4,
295.019 8
35 AR B4 Ci7H1206  11.15 331.0550 331.0549 —03 250.1296
36 FHEER Al Ca6H22010 1137 493.1129 493.1113  —3.2  295.019 8, 185.230 7, 179.252 2,
135.334 4, 159.298 1, 109.350 1
37 ERTIR H g2l CasH2O12 1170 5511184 551.1165  —3.4 339.8959,321.934 6, 293.008 0
38 THfE R CisHi2Os 1222 267.0652 267.0655 1.1  252.1053,223.162 8, 132.020 3
39 FEpho CoHi604  13.08 187.0965 187.096 9 2.1 —
40 ANZ 2 F Rel?!] CasH2018 1323 9455417 9455393  —2.5 637.2493
41 FEAEHRS XU/ B S B/ CaoHisO10  14.99  537.0816 537.0802  —2.6 331.1894
AL i 122)
42 FESERR Ca6H300s 1639 437.1959 437.1950 —2.1 275.171 6, 191.267 0, 161.273 3,
151.304 4
43 S FFSERne CioH20s4 1729 313.1434 313.1422 3.8 267.1587,251.163 1, 197.807 2
44 [ SRS CasHasOs 1946 423.1802 423.1782 4.7 —
45 NS EFH F2Rl CoH72013 19.65 783.4889  783.4957 8.7 —
46 JEHEERI C20H2004 20.06 323.1278 323.1276 —0.6 201.266 6, 135.332 8
47 3-FRF R IRN Ca0H3003 24.53 3172111 3172102 —2.8 255.0499, 197.0450
48 EE R B HEEUS CaH2s03 2796 315.1955 3151948 —22 1343398
49 AEHIERS CieH3202  37.13 2552319 2552313 2.4 —
“—7 RoR5 B EEURFELILE, TRRE.
“—" indicates no match with self-built database, same as below tables.
#x3 EETEATHHELERIEIRRSEE
Table 3 Identification of chemical components of Yufa Gel extract in positive ion mode
— —
i3 e B wmin — AL (fﬁié) BB (ml2)
1 &R emR CiHiN20 213 191.1179 191.1182 1.6 148.2168,120.269 1
2 AT SR CisH24N202 223 265.1911 265.191 4 1.1 247.1810
3 SR CisH24N20 2,50 249.1961 249.1956  —2.0 247.106 0, 176.194 2, 150.265 5,
148.253 1, 112.276 2
4 JEEFEHFHB0 CisHaoN202 271 261.1598 261.1597  —04 1142890, 164.218 5
5 N-HEEEAEALmEI Ci2HisN20  2.74  205.1335 205.1329  —2.9 146.2067,108.286 5
6 A e 20 CisHuN202 2.80  263.1754 263.1756 0.8 150.264 5, 122.245 5
7 KRB0 CisHnN2O  3.14  247.1805 247.1807 0.8 179.2350, 150.265 6, 136.274 5
8 AR IS,6-EEPHEMWEY CisHoN20  4.68  247.1805 247.180 7 0.8 179.2354,150.265 7, 136.275 0
9 SFREEERI0 C10H1004 590 195.0630 195.063 8 4.1 —
10 s a7 B Ci9H2205 5.97 347.1489 347.1490 0.3 247.1809
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— —
i e BFR imin — AL (ji)i) HAET (m)
11 BERER AR REY CosHosO14  6.61 565.1551 565.155 8 1.2 270.9265,271.9249
12 g4 C21H20012  6.95 465.1028 465.103 0 04 319.0453
13 tfgERBY CisH100s 7.35 319.0448 319.0452 1.3 317.1387
14 (L ZEM-7-0-% &) EER4 C2iH20011 741 449.1078 449.1079 0.2 287.0558
15 H R C21H20011  7.50 449.107 8 449.108 2 0.9 153.1513,109.233 7
16 FHZ&H 115127 Ci19H2004 7.86 313.1434 313.1432 —0.6 303.0500
17 FMHAKRE-7-0-4 % ptrn0 CnH20n  7.89 463.1235 463.1228 —1.5 293.1722,267.158 4, 235.169 1
18 1L Z5M-3-0- R 2B C2iH20010  8.18 433.1129 433.1142 3.0 315.9269
19 /NI S CUS) CisHi4O4  10.65 341.1384 341.1382 —0.6 268.064 6,239.264 2,211.092 0
20 FiAZEpy2e] CaoH2s02  11.18 301.2162 301.2162 0.0 447.18238
21 5L NBO CasH3007  15.13  453.1908 453.1900 -1.8 137.2197,153.223 8
22 AR CisH»O 16.03 219.1743 219.1743 0.0 171.1801
23 EHEMSY S0 CisHi40; 1898 279.1016 279.1012 —1.4 177.2392,149.293 1, 121.336 6
24 FHEH 129 CisHi20; 1898 279.1016 279.1012 —1.4  205.0842
25 afromosin Ci7Hi4Os  21.06  299.0914 299.091 4 0.0 251.2002,233.1537
26 iR EEE Ci5H220 21.70 219.1743 219.1740 -1.4  190.134 8, 233.053 7, 205.125 1,
260.982 3, 149.163 0
27 WEIHERLS) CisH302  22.86 2812475 2812468 —2.5 279.2183,281.247 4,251.200 5
28 [ESFS R0 CioH2003 2322 297.1485 297.1482 -1.0 205.0857
29 o [ ERE CisH20 24.65 219.1743 219.1743 0.0 263.2363
30 FHSHH AR CioHisOs 2778 295.1329 2951327 —0.7 281.962 1,251.058 8, 278.983 0
31 WRRERUS) CisHz002 2935 2792319 2792316 —1.1  205.086 4
#z4 HBETEATHAELERANNLERSEE
Table 4 Identification of chemical components in blood of Yufa Gel in negative ion mode
4 e HER amin — AL (;ﬁfé) HHBT (k)
1 TR 4-B-D-Hi m C14H1509 3.90  329.0867  329.087 1 -1.2 153.870 4
2 HeHFE C20H2004 1849 3231278  323.1265 4.0 201.022 5
3 FERER C20H250;3 26.32 315.1958  315.196 0 0.6 134.869 1
#z5 EBETEATHAETLERANLYERSEE
Table 5 Identification of chemical components in blood of Yufa Gel in positive ion mode
G e BEA wmin — DAL (;ﬁi) FHBT (ml)
1 TS, Ci5H24N20 2.12 249.1962  249.196 7 2.0 150.110 8, 112.897 2
2 PRI Ci5sH2N20 2.23 247.1810  247.1807 -1.2 175.119 4
3 SRR R C10H1004 5.75 195.066 2 195.064 8 -7.2 135.0455
4 HAZ B C20H2502 9.79 301.2162  301.2160 0.7 171.1429
#*6 HBETEATHAHELERREKTFERTEE
Table 6 Identification of chemical components of skin retention of Yufa Gel in negative ion mode
e ey BEA wmin —— DL (jjjzé,% HABT (nf)
1 JFEJLRER C7H6O4 2.87 153.0182  153.0182 0.0 108.956 6
2 FHHR 4-B-D-AEMELE  CiyHisOo 3.91 329.0867 329.087 6 2.7 167.025 4
3 BT CyH30016 498 609.1450  609.148 6 5.9 463.087 4, 179.035 7
4 EHE C21H20012 5.03 463.0871 463.088 0 1.9 316.132 9, 179.025 2
5 S C21H20012 5.45 463.0871 463.0864 —1.5 299.133 3
6 M T C21H20011 6.30 447.0922  447.092 8 1.3 271.077 4, 179.040 6
7 EAHET C27H36012 6.75 551.2123  551.2139 2.9 329.120 8, 341.104 2
8  ILIZEm-3-0-F C21H20010 6.89 431.0973 431.0960 3.0 285.047 4
9 h&Em C1sH1006 7.33 285.0394 285.0403 3.2 239.078 1
10 ASHEFRd C4gHs2013 7.58 9455417 9455425 0.8 459.181 8
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5B ey BER wmin — (zfé) HABT (m)
11 Wit & Ci5H1007 8.14 301.0343  301.0370 9.0 1510361
12 R Ci5H100s 9.19 269.044 4  269.0450 22  116.9304
13 ANSREH Re C42H72014 9.87 8454899 8454931 5.1  799.1988,637.281 7,475.157 4
14 NS EH Rb Cs4Ho2023 10.06 1107.5946 1107.5975 2.6 6213209
15 TERRIE R Ci6H1204 10.91 267.0652  267.0652 0.0 252.0741
16 ANZEH Re CasHs2018 12.09 9455417 9455478 6.5  475.2474,391.205 1
17 T2 C26H3006 14.97 437.1959  437.1950 -2.1  161.028 1
18 [& 35 2 C2sH2s06 17.96 423.1802  423.1808 1.4 —
19 FHHE C20H2004 18.46 323.1278  323.1285 22 2010115
20 ANSRBH F2 C42H72013 18.75 783.4889 7834891 0.3 —
21 FEREE Ca0H2503 26.28 315.1955  315.1952 -—1.0 134.8887
#®7 EETEATHAELEREKGEERTEE
Table 7 Identification of chemical components of skin retention of Yufa Gel in positive ion mode
M-+H]" (m/z R 7= o
58 et AEA wmin — RO (fli) HABT (mk)
1 EMESH Ci5H2N>0: 1.19 2651911 265.1910 -0.4 247.180 7
2 EHSH Ci5H24N20 2.10  249.1961  249.1970 3.6 120.081 0
3 PR Ci5sH22N20 220  247.1805  247.1810 2.0 176.066 7
4 BT C21H20012 545 4651028  465.1020 -1.7 319.046 2
5 SRS CioH1004 576  195.0657  195.066 8 5.6 —
6 M C21H20011 630  449.1078  449.108 0 0.4 303.050 7
7 WEM-3-0-REWEFH  C21H20010 7.02 4331129  433.1140 25 —
8 MR E Ci5H1007 8.16  303.0500  303.0500 0.0 —
9 NI C20H2s02 9.80  301.2162 3012183 0.0 171.106 0
10 afromosin C17H140s 1935  299.0914  299.0920 2.0 279.125 6,281.293 1
11 &A= Ci9H2003 21.50  297.1485  297.1500 5.0 251.200 2
12 o-7F R Ci5sH20 2285  219.1750  219.1750 0.0 205.1217
13 PFSH 1a C19Hi1503 2598 2951329  295.1330 0.3 206.199 6, 249.181 1
3.3 MEHIBZESIT KL TLE, IR 481 MY SR . 18

331 HHHREIRIGIT AGA #ZLFE AR H -
FHFAHLAEA (protein-protein interaction, PPI)
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Fig.4 Venn diagram (A) of targets of Yufa Gel in treatment of AGA and PPI network (B) of core targets
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Fig. 8 Heat map of molecular docking binding energy (A) and schematic diagram of docking between glabridin and AR,
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