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Enhancement and regulatory mechanism of paeoniflorin
on UVB-induced pigmentation mice

LIU Xiaoying!, HAN Ping?, TAI Meiling!, WU Shiying?, DU Zhiyun®"*

(1.Infinitus (China) Company Ltd, Jiangmen, Guangdong 529000, China; 2.Allan Conney Biotechnology Company Ltd,
Foshan, Guangdong 528231, China; 3.School of Biomedical and Pharmaceutical Sciences, Guangdong University of
Technology, Guangzhou, Guangdong 510006, China)

Abstract: This study aimed to investigate the enhancement effect of paeoniflorin on skin pigmentation and its potential
mechanism through molecular docking and UVB-induced animal models. A UVB-induced pigmentation model was
established in C57 mice using repeated UVB exposure. Throughout the experiment, the expression level of TYR, MITF,
RAB27A, POMC, FGF2, SCF, IL-1a in the skin lesions were determined. The molecular docking software Sybyl-x2.0
was used to analyze the total score binding activity of paeoniflorin to the pigmentation regulatory targets. The findings
indicated that topical application of paeoniflorin effectively mitigated UVB-induced skin pigmentation symptoms in
mice, leading to reduce transdermal water loss rate, the epidermal layer thickness and melanin content. The paeoniflorin
group significantly reduced expression levels of key targets in melanin synthesis and transport pathways TYR, MITF and
RAB27A(P<0.01). At the same time, the protein expressions of paracrine factor POMC, FGF2, SCF and inflammatory
factor IL-10(P<0.01) were significantly decreased. Molecular docking results showed that paeoniflorin had extremely
high binding activity to POMC and SCF secreted by keratinocytes(Total score>7). The outcomes demonstrated that
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paeoniflorin significantly inhibit UVB-induced skin pigmentation, potentially through suppression of paracrine factors’
expression in keratinocytes, thereby inhibiting melanin synthesis.

Keywords: paeoniflorin; skin pigmentation; paracrine; stem cell factor; pro-opiomelanocortin
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Table 1 Transdermal water loss rate, epidermal layer thickness and integrated optical density of melanin of mice

20 51 2 B2 KK I% TR /um a2 |0D/(><10%)
k| 8.76+.24 20.47+12.92 0.6940.51
HEAIZH (56.0442.95)## (53.3017.15)## (217.45415.18)##
o BT (34.6323.94)** (33.37423.79)** (90.621.87)**
AT 4 (25.1526.50)** (36.1628.73)** (115.8611.06)**
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HE %+

Masson—Fontana
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. L4 -
4 .
297 @ 6 ° IPOFm. | : 100 pm

a b

100 pm 100 um 1

E

a ZH4; b BAAH; ¢ o-RERTTA; d ATZyHEFIEA; e ATZhirEilEd.
1 &4A/E HE Ff 0 Masson-Fontana R & iRIELE R

Fig.1 Skin HE staining and Masson-Fontana staining pathology of mice in each group
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A A S TYR. MITF fIEB @ Z#EE M

RAB27A W&y &4 T; SR, ~j2h
e ARG 2 0 S P 2 AR (P<0.01), T
AT 254 X i R SR8 25 A0 R B A TR VE A o

#x2 ZANFEBERLALF TYR. MITF 1 RAB27TA &2

Table 2 The contents of TYR, MITF and RAB27A in skin tissue of mice in each group pg/mg
215 TYR MITF RAB27A
=kl 144.1748.37 120.0947.75 5.7740.05
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Table 3 The contents of POMC, FGF2, SCF and IL-1a in skin tissue of mice in each group pg/mg
45 POMC SCF IL-1a
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POMC #il SCF H A Bz S VER . Hp AT 251 R

FREXHES] POMC Ry 45, 81 s SRR ik Ak
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Table 4 Docking binding activity of key components and core target molecules

S5
TYR MITF RAB27A POMC FGF2 IL-lo SCF
ISEhi 6.41 6.12 463 9.19 4.69 3.39 8.85
o—AESRAT 6.86 6.12 5.24 6.63 7.38 413 6.56

EVEBME =T AREAR R NE G

@ Charged (negative) Polar ~ Distance —e Pi-catim

& Charged (positive) @ Unspecified residue + H-bond — Salt bridge
Glycine Vater + Halogen bond Solvent exposure
Hydrophobic Hydration site — Netal coordinatian

O Netal X Hydration site (displaced) e Pi-Pi stacking

Charged (negative) Polar -~ Distance —e Pi-cation
Charged (positive) & Unspecified resldue - H-bond — Salt bridge
Glycine Water -» Halogen bond Solvent exposure
Hydrophobic Hydration site — Metal coordination

Metal X Hydration site (displaced) ee Pi-Pi stacking

a POMC; b SCF,
E 2 MHES POMC. SCF S FXiEHER

Fig.2 Binding site of paeoniflorin to POMC and SCF targets
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