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Effects of L-Arginine on Skin Photoaging and Expression
of AQP3 and FLG in Mice

WU Jiahui', YUAN Yonglei', QU Liping'>"

(1.Yunnan Botanee Bio-technology Group Co., Ltd., Kunming 650106, China;
2.Yunnan Characteristic Plant Extraction Laboratory Co., Ltd., Kunming 650106, China)

Abstract: Objective: To investigate the therapeutic effect of L-Arginine on ultraviolet-induced skin photoaging in mice and
its potential molecular mechanism. Methods: C57BL/6J mice were irradiated with UVB and UVA to successfully establish
a skin photoaging model. Meanwhile, the mice were intervened with oral and transdermal administration. Subsequently, the
indicators related to skin function and oxidative stress in the serum of each group of mice were measured. Hematoxylin-
eosin (HE), Masson, and toluidine blue (TB) staining were used to observe the pathological changes in skin structure.
Western blot and immunofluorescence were employed to detect the expressions of aquaporin 3 (AQP3) and filaggrin
(FLG). Results: Following oral or transdermal administration of high-dose L-arginine, we detected significant increases in
the contents of collagen I, hydroxyproline, hyaluronic acid, and ceramide in the sera of mice (P<0.05). Furthermore, we
detected the enhanced activities of total superoxide dismutase and catalase (P<0.05), whereas there were significant

reductions in the levels of malondialdehyde (MDA) (P<0.05), thereby indicating a clear enhancement of the antioxidant
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capacities of mice. Concurrently, the pathological manifestations of photoaging in skin tissue were markedly alleviated, and

we detected the up-regulated expression of AQP3 and FLG proteins (P<0.05). Conclusion: By enhancing antioxidant

capacity, promoting skin tissue repair, and regulating the expression of key proteins, L-arginine can contribute to an

effective alleviation of photoaging damage, thereby providing a scientific basis and diverse options for the development of

functional foods, functional cosmetics, and drugs.
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EEANEMERER, d s | & i B RO G ) A 2 56
A, AN T ALHE UVA(320~400 nm) 1 UVB
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KA BRIFAE LS H]; Filaggrin antibody  ¥RYINikI# AR
YR ARR A

AL104 L TRV MR R 2R (b ED A
B2\ F]; Multiskan MK3 B SEEIZEER CHHIRE}
FONF] CF16RX iR R s AL H Az O ED A R
4 H]; XEPU-123510 284MEREFE LIRSS
IR H]; Ti2 BB PO R e HARBEREAFR;
PowerPac HC HL.¥K{¥ . ChemiDoc XRS-+{t5 & SGHY,
B4 AR ARAE AT R 2R A BRA ] .
1.2 EWFEE
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KEFshP R 5 6 2= 52 St (IR B i 5.
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AN CILB B A PR W )R 7. /N T 9288
BIAE SPF 23 5 #EAT 3 1 & 3 o M ml 35, 4]
Fe B2 A [ F AR (GB 14925-2010) . Bf)S, W
36 H C57BL/6 Hethk/INERBENLST R 6 4H (n=6), 53531
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3W/EE— B = BH); 55 1 B EE 3 JEAHK IR
BFfE] UVB 43514 18, 37. 56 min, UVA 4353 N
35. 58. 66 min; L J5 &5 JE FEGI B M 4E R4 UVB iy
75 min, UVA & 117 min, 2LF85 8 J& .

1.2.2 LAGERRAIECHI LA 25720 LK 2 RiE
Fo il B L-KE A AR ARk b, TR o0
fift; L-AG 2 MR ESE I i i 452 1 100 mL L-f5 &R A= 3
KW G5 R 2% RILIHA IR G, W3 LR
TR EEREH A 10 mg/mL F1 20 mg/mL, F-FH = 2.1
B pH £ 6.5 i, BT 4 C LRIEFE . M
G 1 d IFR, s /N BRFE ARk SR AT 30 min
FEAZWE B NURIRALEE, 1 H X ARZH RS RIZH /N FREE A
FEE B AR FRER K DA B RAS BRI LA 2R AIK . =
Sl EE A4 TS 0.2 mL 100, 200 mg/
(kg d) LAG RIS W, IRIR GRS FIEEIRS; LFE 2
PTG o 791) e 2 S 2 53 ) 7 T S AR % B IR B A R
0.2 mL 10, 20 mg/(mL-d) LG & BREEHL, HE B Ak
BUERRER /K B2 /NS R BE ST

1.2.3 /NEEEACRAE  BGIER 24 h )5, >RAH 10%
IKA G RE s RIS, 28 = Bh KGR ML, B TR B Y,
SRIGHIR BB, —20 °C 577 0k 55 B %1
R, 43R 2 40y, — U3 Be IR EIZe 4% 25 W [ a2,
3B ST BB A H AR5 BT 80 °C vKFah
LRAFAEH

1.2.4 ELISA 7E95E /NG CoL-1. HYP. HA
F1 CER 7KF  M—20 °C yKEE P BULAEFEIY LTS, 76
VKIS T B VR . B S SR FH AP AR I .0
ELISA X%} CoL-1, HYP, HA F1 CER /K347
ME , BRI R RS TG ELISA R & uiaa 43
PR ERR, JTIM IR — SRR MERR TCIR . i),
A3 FH 4 1 R FFEDE G 2 AR 22 e A T WG BE I 7, FE
450 nm ZbE2HL OD 1, Fim bR 2 (R>0.99) 1
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MDA M gm G e L 2R (TBA) 46 &, TB
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FUHT s Ay DU 8 B S O BEAE ;s Ay N FE
it XF BRI S B AH 5 Ay R TR BB W G ' B8 M
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10 nmol/mL; N#%ﬁﬂﬁrﬁ'ﬁ)ﬂ'ﬁﬁﬁﬁ*ﬁ*%fﬁﬁ* o
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1.2.7 FE S REEN i (Western blotting ) 1< 46 1 57 Jik
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J&, (] 1P SR T R AT, BEJSTE 4 °C 454
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e FyE AR E S, % 41 BB
FESE M (5>), W /KA b A% ME 10 min, ¥ #1 )5 B
50 ug 47 SDS-PAGE HL k435, Bt J5 F M ik 5%
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1.2.8  GrREZEIORIN B IRLH LT AQP3 FIl FLG ZEH Y
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& FT} 8.6%. CER & #1127l 55.8%, BiAHiZ Jr=\n]
VAT R MBS A B A AN A R i, 258 R R AR
KRt BERCIRIRLG 20T, milid L-okE 200 (H-
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Fig.1 Effect of L-arginine on skin functional indicators CoL-
I, HYP, HA and CER in serum of photoaged mice
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Fig.2 Effect of L-arginine on the levels of oxidative stress
related indicators T-SOD, MDA and CAT in serum
of photoaged mice

WP 2R R (P<0.05), 1l MDA ZKF- ) & 25 | T
(P<0.05), X R S AT WA T E LB TR R 50
R T IR AR . XN R T LGSR
WRIT IR R, FIREARI R ARG 2 T AN FREEERY
M, 455 IR, H-1G-Arg 4158 Model 41, T-SOD.
CAT & M43 B3 T 123.9%. 112.6%, MDA 7K %
% 40.9%, il i 4= B O T LA g, R Gtk
P AL BRI BE 7, Xh A S8 A D IR A A FH
255 1 H-TTS-Arg 2H%¢ Model4H, T-SOD. CAT {F
2 TFIE 4> 90 114.1%., 76.2%, MDA 7K - [ A
30.9%, EAEIEFIEEE b EgHh T 0 IRA, (HAEAE RS
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SR PG LHLUE Y AAFR, T2 N T R R A 2R
TREARLINEE, REAZTE I RE BN R Y 5 B IR 1 30
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22 R R R HIAT W IR (P<0.05), FLZ -8 fr a4 gk
PRI 23T Control ZHIEZS, FF—IK R LAHERRHE
AR S TR i, HENIME S B2 Bk 2844 . Masson (4,
7, H-IG-Arg il H-TTS-Arg 2H /B 525 )8 88 Model
ZHIRTI 35, H H-TTS-Arg 4H LT 4EHED B 1 H-
1G-Arg AL (P<0.05) . MA1, TB Yefazh it g
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