HRREEE D & RBPA/RARYy RRERAREMEERREIEANL

B, AN (1 TS R B R, WL Tk 315010, 2. TS — R BB BRY , WRIT 5 315000)

WE: BN WA ERE ST KRR mAe g BT B A ey B kpuhl, F7iE 45 30 Rtk Sprague Dawley X 5K AL % 5t B
4 AER 2 o Y R B 08 9T 4, A R IS A BRAT H ( Propionibacterium acnes, P. acnes) Bea- IR AR Ty ki F K R SR EITH &, , &
BRI B ERLYE,H12h1 R, #4:30d, B4 %6, MR RABEAMER, oA AL, FARAH-FL L EFENMESRE,
R 55T 25 o4 3T BT L e BSAE A 3o AT, RGBT S 0k PP B E SRR EE X A LR QW RR . MUG BT RA A R R
2m it HaCat | # 534t i B 3T 34 R 3G )G 69 P. acnes -5 HaCat 28 B3 585 B4 ALK 84 %o, 5F 18 1t 0 B A0 3% B3 25 4% G (retinol bind-
ing protein 4 ,RBP4) IiE 4R Bs 5 RBP4 e % A, &R HIeBS 7 30d )6, TR HF K ER R FHLM A AR KRR
R, SR A Al £ G % & & (vimentin) Fo 7 & & (keratin 6, KRT6) £k . 3 F LA HHF 45 R 2%, 2l BS 3 2m 8L /4 4L
ik iR B R EAIAER . o F T4 R 27 RBP4 7T 46 2 2 e s X ARAE R 69 K ¥e b, IR PPt 45 RIE E Mg AL 4% b
P2 I K R, RBP4/ A3 B2 % #k-y (retinoic acid receptor v, RARy) & & &k . ML E &, e85 7T B - 494) P. acnes i % /5 HaCat
20 L84 S F B IA B f LB G vimentin A= KRT6 #9 & A, 5F T AL 2B/ &8 & & %8 B(protein kinase B, &Lk Ak A Akt) & & &%
BRAL; T e 45 4« RBP4 siRNA 5, %Rl xt Lk LR e A E M ¥k R Fif 45, £5i8 4 efsi@ i3 97 RBP4A/RARy i T i
Akt & & BB A R ) KR TSR R a9 it A AR BCE RS, E AR Bt P. acnes S 09 A R A R R Aa RUIE AR F AL

SRR YR B s EIT; AAAL E  ALR BE A AR O s AL IR ARy
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Viaminate Alleviates Hyperkeratosis of Ear Acne Epidermis in Rats by Activating RBP4/RAR+y Pathway

XIE Jingl ", LU Lingyiz (1. Department of Dermatology, Haishu District People's Hospital of Ningbo, Ningbo 315010, China; 2.
Department of Dermatology, Ningbo No. 1 Hospital, Ningbo 315000, China)

ABSTRACT: OBJECTIVE To investigate the mechanism by which Viaminate treats hyperkeratosis of ear acne epidermis in rats.
METHODS Thirty male SD rats were randomly divided into three groups: control group, model group, and viaminate-treated group.
The formation of ear acne was induced by combining Propionibacterium acnes with a sebum smear. After successful modeling, viaminate
was administered orally every 12 h for 30 d. Acne tissues were collected from the rats after the treatment, and immunohistochemical ,
Masson, and hematoxylin-eosin staining were performed to assess histopathology. Transcriptomic sequencing and molecular docking
were conducted to analyze the target of viaminate. The effect of viaminate on the selected protein was confirmed using western blotting.
Retinol binding protein 4 ( RBP4 ) was silenced in HaCat cells to verify the targeting relationship between viaminate and RBP4.
RESULTS After 30 days of treatment with viaminate, significant improvements were observed in the symptoms of rat ear swelling,
epidermal thickening, and inflammation. Additionally, the expression of the keratinization-related proteins, vimentin and keratin 6
(KRT6) , was inhibited. Transcriptomic analysis revealed that viaminate had a notable regulatory effect on the keratinization pathway.
Molecular docking results suggested that RBP4 may be a critical target of viaminate. Western blotting results demonstrated that viami-
nate could upregulate the expression of RBP4/ retinoic acid receptor y (RARwy) protein in rats with acne. In addition, viaminate signif-
icantly inhibits abnormal proliferation and the expression of vimentin and KRT6 in HaCat cells induced by P. acnes. It also downregu-
lates the phosphorylation of Akt. However, after transfection with RBP4 siRNA, the regulatory effects of viaminate on the aforemen-
tioned phenomena are significantly reversed. CONCLUSION Viaminate improves acne by reducing excessive keratinization in rat
epidermis via activation of RBP4/RAR~y and downregulation of Akt phosphorylation. It also inhibits the proliferation and keratinization
of human epidermal keratinocytes induced by P. acnes in viiro.

KEY WORDS: viaminate; acne; hyperkeratosis; RBP4; RARy

P — P LB B R B I, R AR AR IR AT JetEin T WA AR 2 Yia
FYL AR TR HENAST FHIEBSERTT R imR b BT B RIS AR AT AT X
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2GSRIk AH R Z 825 Wl 2= th W] e 7
RIEFT, DR, JCEE KB diE 5 A iy
IngE A FRJZ 4% 2 B S8 o S E IR T AR RRR
JERITE 2 o X 2 W ) AR SRR B A0
B, DA T 206 2 BH ZE 5 917 1E 30k O Ao 4 fie
T B B AR K 4E A TR 259, HA 1S5
AR AN B B s R e . A e fe ki
WA BOE A R S AL, TR R F S R A PR
BN RS TR 5 04, (AR A e WO AR T AT
(A RV T RE ™ o BB BT IE I, 2 i m]
j# 1 Toll ££3Z44& 2 (toll like receptor 2, TLR2 ) 342411
] A8 R B - B 3ok B2 A A RAE B i i ik JBE 0 b 45
TR o AR T I PR 1A 78690 2 B (H 56
FHEZREMLG M. I, IR AR 4E R
BRI VE LA T IF 2607 2580 A KI5 245
HAREEHE T E L AW 7 e R s
T, B0 R B 0 BB TR T RICR , i e s 4 o)
B2 JHe i 1) 3 SR T HE s LA SR RO AR F B

1 #R5FE=®
L1 ##

BEHE TN B8 #F T ( Propionibacterium acnes, P. ac-
nes , ATCC11827) (" MM R PR L) 9
B (BT Basebio A PIHARA R F]) 5 AR (4t
5 :0815202) H{h =g (L5 : G810435) {4y L itk
(41L*5-: 885960 ) F1 #f & I (4t = : S817864 ) ( I i
Maclin 11 24 7)) 5 St R B B 45 5 2 1 (reti-
nol binding protein 4, RBP4, it 5. A8807) . # iR fk
SAT3 A 2R R/ TR R B B (protein kinase
B) (#t'5: AP0637) | Akt (It 5 : A17909) \JIE & H
(vimentin ) (3t 5. A19607 ) . A & [ ( keratin 6,
KRT6) (k5 : A4631) 1 &5 iR 3% {4y ( retinoic acid
receptor v, RARy , #1t 5 : A23233) & B-actin (It 5 :
ACO038) (X ABclonal 4 F]) o FPi %R IgG-BAR &
FALYIG B0 (L5 - HAL001 ) (i N 48 22 A= ) 5
ARARAT) o A KOG (L5 : sb-wb012, | iff
EIRAEY B EA RS ) 4l (5
VO64212, 4l :98% , b iff 2 i kA AL BHE A BR A
H]) o, MEMEE [ 3-(4,5)-dimethylthiahiazo (-z-yl) -
3,5-di-phenytetrazoliumromide , MTT , i, 5 ; CO009S-
1, B A RAEYHARA RS ]330 HA &
(250 £20) g By HEPE Sprague Dawley (SD) K[ _E
NS PESL I S WA BR A, AR 7 1V n] SCXK ()
2023-0004 , fifi I V7 7] 1iE : 20180004026773 ] , it it

T E 2R 2024 457 H 5 59 4 14 )

B HEIIES :370726220101308624
1.2 Lk
L2.1 iR P acnes 7£37 “C R LIRSS
TEIRL A 15 9% Bk rp AT B 5 JBOO 8O 40 T 35 7 )
(A 600=1.0)7E4 C L5000 x g BL0M5 min, F:BRkEs
Ft FIE WG, AW ER 5 2% vh I ( phosphate buffered sa-
line, PBS) T &k, I 1k J3 Oy 4.0 % 10° & ¥4 TE B S A007
(colony forming units,CFU) « pL.™",
1.2.2 ZhBimILI K425 2R Stacey 451 Ik
PEAT R BB R £ L K 30 HLSD K LBl AL
GRA3 AL, R 10 H SN 5 1 AN IR 5
2 HBIHILE ;5 3 AlIRYT AL, | HAE RRAH &L T
HELE4 d S 20 pl PBS;2 ~3 £ 7E K S HEER S
FiELE 4 d F4F 20 pl P. acnes (¥ f# T PBS 1,
8.0 x107 CFU 4 H) RO, LUSE 2 4l
BRI, 55 3 4R Al KIRAES S AL S
(BIEE S K) , B% O A FGI &Y BRA TR
B 5 mg - kg™ AEREERE B FRE26YT 30 do 2 ~3 41
KA 1 RIF G RHANTIRG K (17%
TR 45 % H il =B 25% £ fiF L 30 A 13% ) 0
HEBHHR ST, UL BB AR 80 AT (B R
100 wL) , SR 75 SERETE I, 525 34 do RTRRATK
SRR RHEE 1 mL AR PRERKHEAT T AL 3, 26 34 K
JEME ] CO, % B KR IRAE . SR Tk
TR I XN R I= Be it ofE (k5 :20230529)
1.2.3  AHZUmEai  RRZAEHAH @ EFE T A
AR, A D) R DDA IS S 26T HE Je s
HLVHF L A AT TR
L2.4 it AL R RN /E7E 121 CF, &
F0.01 mol - L™ MM MR 2% vh il P AT PR B &
20 min, 5T & 43 R 1% 4 135 B 8 3 b 2R
20 min 73 51 A S50 K B ATAK (KRT6 FI vimen-
tin) , YIRTE4 CTIEE 16 h, FHR leC-HM
AAPEG — P IRMEF 1 ho DAB #H17 R 6@, JK
REXT MM AR AT G 0, D627 B ABE X 45 R AT 40
$t, Il Image-Pro Plus 6. 0 ZR{FXT 3 A AR HL 8
BRSO GE BE A T AL
1.2.5 ZERERESBARIEEE  BOM BRZH B SR T
AR B B, i 5 Trizol 2542 UM A% R
(ribonucleic acid, RNA) J& , AT 55 55 4000 % 49 ¥ o
Fe5k4H il NovaSeq X plus (Hlumina ) /& i &2 0 7 5
BRI, I b b2 A W R 2RO BR 2 W) 2R AT
PP R b

Xof 22 S R B R HEA T U L PR R A R4
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45 ( Kyoto Encyclopedia of Genes and Genomes,
KEGG) # 1% & %43 #7r. M Pubchem (https: //pub-
chem. nchi. nlm. nih. gov/) 3k B4 IS5 1Y 3D 4544 3C
4. M Similarity ensemble approach ( SEA, https: //
sea. bkslab. org/") /N3 AR TN R 3 A B4 Bz i
T AR . X 3 41 22 e F IR FE DR K 4E e i el 4 4 b
BT B 0 S BE#E AR, PDB (hitps: //
www. resh. org/) 345 RBP4 [ 3D 4 4 58 &Y ¢ 4
(PDB ID:3FMZ) , i 13 AutoDockTools-1. 5. 6 #{4%f
Y lEFI RBP4 HOVETELS & RESEAT THER, I 1 7 45
AL FEAIH Pymol V. 2.3 B{EXHZ > T HEH
45 G BRI T i AL B

1.2.6 A rEN3E ( Western blot)  HU£%$4H 100 mg
BRUEFZH 285 > 10° AN A0, Jin AR G 2 e 1 2
FRRICIEA T Z ST, A L D) I N\ SR I e vk 2R
fi# 10 ~ 15 min, #H H 2§ P £ 100 C T 22 ¥
12 min, B¢ 28 V2 J5 B9 Bl o RN
(SDS PAGE) ¢ HLIK 70 B9 B HEH H L% =
PVDF [l b it 40 5% Ae Wk % A 2 he
F1: 1 00039k B 4 9 A —3t ( p-Akt . Akt , vimentin |
KRT6 .RBP4 . RARy } B-actin) ,4 CIFE K., &
Ve 3 UWE , A EST R TeC-BRad S AL Wil — bt ,
BELL 1:2 000, iR & 2 h, WA K6, &k H
ChemiDoc-It Imaging System #1754, LA B-actin {E
NS HEEHTIH b,

1.2.7 4 MTT #51  P. acnes (4.0 x10° CFU -

}LL_I )ZE 80 C TH%HE 30 min LI 45K G P. acnes
(heat-killed P. acnes, HKP) . HKP ¥ % T #3817
1E4 Co NI AN 2R HaCaT (UL A=Y R)
HAMWRAF) TEEA 10% 54 11075 1% 755 R4
RN 1% -4 AR DMEM B3k (8 o i
B0 ,F 37 CH 5% CO, IR FHRAM SR, HaCaT
fitg (F3£L 8 000 Al ) HFh7E 96 fLtk b, A0,
50,100,200,400,800 pg + mL~" HKP &§ 0,62.5,125,
250,500,1 000,2 000,4 000 nmol - L~ i iz fis HL [w] b
FH48 hJiT ,jd At MTT 3230 5 462 0 HaCaT 20 i 14 55 1%
Heo G350, ¥ 400 pg - mL™" HKP 435 [F] 250,500,
1000 nmol = L™" Ak HE 171K £ A FH, 3047 g 2
o, gLk e HKP 75511 HaCaT H45H A0
MTT FUA s i i 208 Wang % (RS

1.2.8  Zufase e SRATBHE 78 Bk 2 & Wik
(X-tremeGENE siRNA #5447, Roche ) ¥ I i& RBP4
siRNA g§ siRNA BPXT HRZE 412 (20 nmol + L™1) 43
S|k I % g 3] HaCat 411 g rpr (56 G4 0 40 i 5 2
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60% ~80% ) ., 48 h J5 , W AEER - MM T 5L N2 E
ARG RSN (gPCR ) G0 BG4 YLl
RBP4 siRNA 55141 F : RBP4 siRNA-1.5"-UAC UUC AUC
UUG AAC UUG GCA-3',5-CCA AGU UCA AGA UGA
AGU ACU-3'; RBP4 siRNA-2:5-UAU UGC UAC AAA
AGG UUU CUU-3',5"-GAA ACC UUU UGU AGC AAU
AUC-3'; RBP4 siRNA-3:5-UUG AUA UUG CUA CAA
AAG GUU-3",5"-CCU UUU GUA GCA AUA UCA AGA-3',
1.2.9 [EISMESEEn KA 4 4155 1 41, %08
ZH;55 2 4,400 pg - mL™" HKP £H; HaCat Z Jity [7]
400 pg - mL™" HKP L5075 48 h; 45 3 41, Via 4 : HaCat
457400 pg - mL™" HKP JZ 1000 mol - L™ 4kftifig
AEFRA8 h; 2 4 #H, Via + si-NC 2H: HaCat 4 g %% Y
siRNA B 1 XF BE 5, 45 T 400 wg - mL~' HKP &
1 000 nmol - L™"HEHEHEALFHE 48 h; %5 5 41, Via + si-
RBP4 44 : HaCat 4fl it 5% 4% RBP4 siRNA J5, 45 T
400 wg + mL~" HKP J%1 000 nmol - L ™" Jiic g b 2
48 h;48 h Ji5, @it MTT S 42 Bk 45 4 A X 4 g
TP S A A K- 3T AT
L3 Zitair

PR SEB B iE AT 3 IR L0, 45 R LT
8 = bR RN . Ff 45 R H GraphPad Prism
8. 0 FAFHAT G5 o b, I RIAEHIR B 2411
AR SR 3R 7 25 43 B, 4L 1A) 25 53R F LSD-t &
55. PHALMRI LA TSR LA P <0.05 25
ALt rE Lo

2 7 R
2.1 EREER A P oacnes 5By K BB R ESE R R A
3 26 K BRI AP LA T L5, 55 A0 2 K R H-
R BT AR K, SR AR B RS . TR YT 4K B
HARA R 11 B ik R 5t 4 A2 AE (B 1A) , HE 3%
RPN (K 1B) BRI AR, 5 A R4
Wi, 3R AR RIT A A B SRR A
PN A i S it dz R AV (H 3 K JZ IR 4
2.2 BEBMERAREHAMMEXEANDH
it AR A AR DGR 1 KRT6 Al vimentin
HEATASIN , F AL 45 R s (8] 2A) A2 v KRT6 AN
vimentin £ [ #5 0 F LFA, R IRAIMIHL, 22 2
Giit2¢ % L (LSD-1 =9.60.6.26, P <0.05) ; J&¥7 41
KRT6 FI vimentin FiK /K- ZAI THLBIZ (LSD-t =
6.80.5.84,P <0.05) , ey Bl A il 45 R 7 (
2B) , AU ZH H KRT6 il vimentin 25 [17535 2 i,
[ B AH LG, 25 S B Ge 27 28 L (1SD-t = 8. 64

HhE 22k 2024 4R 7 H 5 59 5 14 1)




9.84,P <0.05) ;345741 KRT6 FI vimentin 25 [ 7535 7K
S B T4 (LSD-t =5. 98 8. 13,P <0.05) .

Treatment

Control

A = REZEESNIL B - JRAKEFILL Y 6 (FRR =200 wm)
A - appearance of rat left ear; B — HE staining( scale bar =200 pm)

1 % BB x4k BB B0 e A AL S UL A ik R 2R %
Fig. 1 Effect of viaminate on progression of ear acne induced

by Propionibacterium acnes in rats

Control

2.3 SRR T 4 B TR ST R K BB T B K R
BRERERER

B S 2H M I 5 R 22 S 3% 3K 3k R kAT 43 B A]
DL, e BRA ARSI 20 vpr 240 i £ Ak S A A0 T
TE R DG 38 4% 1 Bl d 2 R 9 (181 3A) o Xof A 7Y
HANGTT H AT o3 B, 40 i A 1k B A Ak Ao i i B
BUAH IR A8 A7 3] B 25 R 4 (181 3B) o F% 4 ik
BRAEEAR 5 3 2H v W 35 22 S 8 Sk B DR i A7 22 4 i
e SRR A 4 DR [ B RE X Z K y (retin-
oid X receptor gamma, RXRG) .RARG RBP4 } 4 H
MR 3% {4 B (retinoic acid receptor beta, RXRB) ] J& 1¥
3 21 v 2R 4R O EL IR0 Ay 4 e TR T E R AR (&
3C) o 2Pl i B s 4 B0 o T 3 1 4 A
R B K- AT 2347, 45 R $2 75 RBP4 [ RARG Jik
PR 2R 7K 7 R B P 2 88 s 7Y, O HL W) 6 IR ZH AH
P RV v R R, TR YT 2H RE A8 1 25 30 Ak
R IK K

vimentin

B hd =
KRT6 M 60 000 2
. § .
oo
vimentin v 54000 e
5=
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c@
fractn _ 2000 ;g
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s ¥ S
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C
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L o~
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. E'Z2 150
53
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o
$s o
&£ S & &
B & eb )
& ¥ §F
<
£
Z
22 20 1
.E§ 150
s < 2
2 E 100 2
85
2g S0
gE
o > 0
2% N > S
= é<~° ¥ é&c
s < &
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.2
Z
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8
% § 3 T
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= s
= o1
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A - S AIALAE T TPP6. O 5 Rk FHIEIR L B - Western blot Z5 5l TPP6. 0 5 B AR 11 AR RO (s S0 IRALELAR, D P <0. 05 S5HURAL 1 4E, 2 P <0.05,

A — immunohistochemical results, and IPP6. 0 was used to quantify the positive intensity; B — results of Western blot, and the optical density values of protein bands were

quantified by TPP6.0; 1P <0. 05, compared with the control group;2) P <0.05, compared with model group.

&2

% B R AL 32 5 XA Ak & A KRT6 fot vimentin Rk B9 %8, n=3,xxs

Fig. 2 Effects of viaminate treatment on the expression and distribution of keratinization related proteins KRT6 and vimentin. n =3,x s

2.4 4B E 45 8 95 A B RBP4/RARG/Akt # 12
& H ki

4N MAERETR/IN T4 5 RBPA R kAT
3D B, 45 R SRR dERG R 5 RBP4 2 TYR-
133 -TRY-90 \HIS-104 J ARG-121 %4 5L W2 {7 o5 H.

T E 2R 2024 457 H 5 59 4 14 )

ABAEAE P B RS A A - 8.3 keal + mol
iAo S A U B 4B ~ ) BRI
RBP4 il RARy 2 1446 i K P19 32 5] 5 35 400
([RIXT R ZH AH k., LSD-t =7.20.9. 12, P <0.05) ; [fij
T UL % 1 RBP4 B RARy 2 148 1k K F
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A Control vs. Model-KEGG B Model vs. Treatment-KEGG
Number of genes Number of genes
0 150 300 450 0 60 120 180 240
Keratinization Muscle contraction
Developmental biology Formation of the cornified envelope
Formation of the cornified envalope Striated muscle contraction
Immune system Metabolism of lipids
Immuno regulatory interactions Fatty acid metabolism
Innate immune system Developmental biology
Neutrophil degranulation Keratinization
Metabolism of lipids Metabolism
Fatty acid metabolism Extracellular matrix organization
Extracellular matrix organization Immunoregulatory interactions
0 15 30 45 0 3 6 9
—og10(Padjust) —og10(Padjust)
C Model vs. Treatment Control vs. Model D
2
E 3007 m Control
Gl
§~ Bl Model
¥
@, 200 | I Treatment
°
>
-2
=
o
‘Z 100
£
»
o
o
=
& o
RXRG RARG RBP4 RARB

Targerts of viaminate
A =X HRALRIBERIA KEGG BAEMMTAE R B — iy AL KEGG 5 4E45 R 5 C - AEMEBRIR Y M REFLAT s D ~ RXRG, RARG, RBP4 Fl RARB JEPR R 00KF- (%%
SR
A - analysis results of KEGG enrichment in control and model groups; B — the results of KEGG enrichment in the treatment group and model group; C — possible targets of vi-
aminate screening by Venn diagram; D — transcriptome analysis of RYRG, RARG, RBP4, and RARB gene expression levels.
3 BFANWMERBENERARBTHRBAEEARER, n=3x%s

Fig. 3 Transcriptome analysis of key regulatory genes and pathways of viaminate in the treatment of acne rats. n=3,x +s

0.5 4

RARy/B-actin

0.5+ 1)

Relative protein expression
RBP4/B-actin
(=]
Relative protein expression
Relative protein expression

N S
s «

& 6°\ ~d
«@q’&\ ¢
A — 4ERENG5 RBP4 2K 10 = 4EES FI BN 45 L5 B ~ E — Western blot 4l RBP4/ RARy 1)K Akt 8 FZRIAKT 5 S IRALLLAE, D P <0. 055 SH5I4] gz, P P <0.05,,

A -3D structure simulation docking results of viaminate and RBP4 protein; B — E — western blot was used to detect the expression level of RBP4/RARy and Akt protein.

N > >

N Q 2 >

© & S ©
oy A

<& <&

DP <0.05, compared with the control group; 2)P <0. 05, compared with model group, the difference is statistically significant.
4 REE X E R B RBPA/RARy R AR EBW P, n=3,x%s
Fig. 4 Effect of viaminate on the expression of RBP4/RARy proteins in acne rats. n=3,x +s

- 1316 -

Chin Pharm J, 2024 July, Vol. 59 No. 14 [ 2g2F 2Rk 2024 4E 7 H S 59 B 14 1



( )42 79 20 A H, LSD-t =6. 91 8. 05, P <0.05) , |
B UE Akt B R 1k B8 11 2R 35 7K 7 (RIS B 4 A
LSD-t=9.32,P<0.05),
2.5 T it RBP4 %3k xt 4 B B8 T HKP % 5 6
HaCat 40 1 53 % 34 74 8 % "1

MTT Kz R3] ([ 5A B) ,200 ~800 pg - L™
PR I P. acnes 7] i 2 A2 JF HaCat 21 Jifg 3% 5 1% P
(LSD-t =1.26.3.02.5.28 6.4, P <0.05, []0 pg - mL™'
HKP ZHAHILL) s M2 R MR K T2 000 nmol - L™, 3%
LT IE % HaCat 4 3 P4 30 i /E A (LSD-t =3.40,
6.89,P <0.05, [i] 0 nmol - L' 4 Jlie g 414 1) 5 76

500 11 000 nmol - L' 4 fi Fis 4k ¥ F (& 5C),
400 wg - mL™' %t HaCat 41 fifg (4 15 ¥ 1 8 15 A 24 4%
B2 (LSD-t = 0.13,0.41, P < 0.05, [d]
400 wg - mL™"HKP 44 M kb ) o [A) %5 08 4 41 He,
HaCat 4 i #% % RBP4 siRNA J5, RBP4 3t
(LSD-1=8.86,P <0.05, 5D) & 1 (LSD-t =
9.05,P <0.05, & 5E) ik K V332 2] 8 & 1)
#o T4 RBP4 JEH 32355 ,1 000 nmol - L' 4k
JHe TR %k HKP 35 5 119 40 J 3 4 400 1) 4 ] 4 2% 06
e YEREES + si-RBP4 41 [R) 4k fe B A0 L, 22 7 B
HG it % L(LSD-t=1.87,P <0.05,[& 5F) ,

A 150 - 48 h B 48 h (€ 400
H D 150
]
2 100 = S g 30
= 1 = 100 1) s
= = 1) =
s s £ 200
> > >
3 50+ 3 50 3 -8 Control
(&) (< © 1) ® 400 pg-mL"' HKP
100 & 250 nmol-L" Viaminate
0 0 2) ¥ 500 nmol-L"' Viaminate
- 1 000 nmol.L!' Viaminate
0 50 100 200 400 800 S PP @“@@ QQQVQQQ 0d 2 : :
0 20 40 60 80
P)/ug-mL?!
p (HKP)/ng c(Viaminate)/nmol L t/h
D E F
400
o 15 RBP4 [ s | 21¢10°
[=}
c . 300
2 g 5 =
g B-actin | se————| 4210 )
£ 10 s £
%S X < 200
° 3 38 15 5! —_—
5 & 2 = = -o- Control
9g 05 1 52 10 S 100 1)-® 400 pg-mL" HKP
° =B 2) -4 Viaminate
E i :_jg oS ) -¥- Viaminate+si-NC
& 0 sF o0 od __3)+ Viaminate+si-RBP4
& L s 22 & & & 0 20 40 60 80
& ¥ F & & ¥ F /h

A~ C = MTT IERA Rl KT P, acnes IR B I AL B HaCat 41T J1 15200 5 D — SER PG E it B 4 B e U M AG TN RBP4 siRNA %3t HaCat 41fifl
JaiX RBP4 ZEE 414  E — Western blot $3i RBP4 siRNA | HaCat 4fiffl RBP4 2R A THAH  F - MTT 354570 RBP4 siRNA X 41 M3 I3 AT F RN 5 56 18
ZHAALL, VP <0.05; 5 400 wg - mL~' HKP 20 145 ,2) P <0.05; 5 Via ZHAHLL, > P <0.05,

A - C — MTT assay was used to detect the effect of different doses of heat-inactivated P. acnes, viaminate, and combined treatment on the viability of HaCat cells. D —qRT-
PCR was used to detect the interference efficiency of the RBP4 gene in HaCat cells transfected with RBP4 siRNA; E — The interference efficiency of RBP4 protein in HaCat
cells transfected with RBP4 siRNA was verified by Western blot. F — MTT assay of the effect of RBP4 siRNA on changes in cell viability levels; )P <0. 05, compared with

the control group; 2P <0.05, compared with 400 pg + mL ~! HKP group; 3)P <0.05, compared with viaminate group.
B 5 TH#HMHEELE A E E (retinol-binding protein 4, RBP4) %t 4 fi B 15 7 # K E W 2 & 7 B AT W (heat-killed P. acnes, HKP)

% 7 #9 HaCat 28 g 7 ¥ 34 7E B H o n=3 x £

Fig. 5 Effects of interfering RBP4 on viaminate treatment of HKP-induced abnormal proliferation of HaCat cells, n =3 ,x =5

2.6 T it RBP4 3% 3% % v 4 f% B 4 HKP % 3 By
HaCat % ffi RBP4/ RARy/ Akt 2 R A v Al £ & A
Wy i 5

SE B SEIIE (8 6A ~F) 400 pg « mL™
HKP ] g 2l RBP4/RARy 5 H )23k (5 X 1R
HAH G, LSD-t =9.69 .7.18, P <0.05) , [a] i} - 4
Akt BERRAL . S A AR G HE I vimentin/KRT6 (1)
F35 (R % BB 2H A L, LSD-t = 11.60,17. 92 ,21. 32,

T E 2R 2024 457 H 5 59 4 14 )

P <0.05) ;1 000 nmol - L™" 4t i fig ity F Hii6 7 vl 2
# 15 RBP4/RARy %5 [ 3¢5 ([A] 400 pg + mL ™'
HKP 414, LSD-t = 18.17 .13. 10, P <0.05) , [ i
T Akt #5181k & vimentin/KRT6 & [ 19 3234 (4]
400 pg - mL~" HKP #1 #§ [, LSD-t = 7.38 ,13. 18,
17.27,P <0.05) ; %f HaCat 41l %% ¢ RBP4 siRNA,
1 000 nmol - L™" 4k ek X RBP4/RARy 2 (411 - i
VERA Be %t Akt @ B2k 5 19 A vimentin/KRT6 2 [ Y
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A =R Western blot £l RBP4/RARy  FIMIBRARIL Akt 3 215, IFRRI Ak T 07 fy (AR G 2 O] 2 1 A 26 (keratin 6, KRT6 ) (32155 B ~ F — Western
blot KyMZE R Ge ] ; SATRRAL L, VP <0.05; 5 400 pg - mL~! HKP 4148 ,2) P <0. 05 ; 5 4E e (viaminate ) 41 H 4% ,3) P <0. 05,

A —the expressions of RBP4/RARry protein and phosphorylated Akt protein were detected by western blot, and the expressions of Akt downstream keratosis-related proteins
Vimentin and KRT6 were detected; B - F — quantitative statistics of optical density values of protein bands detected by western blot; P <0.05, compared with the control

group; 2)P <0.05, compared with 400 wg - mL ~! HKP group; 3)P <0. 05, compared with viaminate group.

B 6 %A i RBPA/RARy/Akt 342 8 4% HKP % § #y HaCat 40 jl A b A X B B Rk, n=3,x+s
Fig. 6 Viaminate regulates the expression of keratinizing proteins in HaCat cells induced by HKP through RBP4/RAR~y/Akt pathway,,

n=3,x+s

HIAE FH B8 0 25 3 5 (ZE G BR + si-RBP4 41 [m] 4k
Joz s 4 A B, LSD-t = 22.21,4.23  4.74 .3.69 .
10.45,P <0.05) .

33 i@

R T I 9 2 e T o K R AR YT ML
i P. acnes 1555 NFSHAE I A5 HH LAY HE9E K SR
B FESR 3 RAH n LSS 2K FROE- e H B K & 41
SEREARDY o T AE 4E MR 6T 30 d i 8 Ao s B R
2, AE TG IE RENS 035 R K B (i R AR
[7 i el g ik 2 A1 Ak 11 KRTLY Fil KRT10M 114
ik, WFFEEM, 4G Al o TLR2 34241 i oK
BRAE B S  H  ad BE A AL SR T . I, AR BT
TG B PEREAR I I R S 2H B0 %o A e g v EL A ]
BEHLHI IR AT

it KEGG A 22 57 ¢ 15 i [F) 3 32 9 #4511 il %
AT E T, 45 RS 40 M AR A R 4 5 A % ) ¢
FRo YRR 32 B30 Ak 10 4 M A Ak S 3R B S A
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