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[Abstract] Objective To investigate suitable methods and efficacy for establishing a melasma animal model under

natural high-altitude conditions (Lhasa City, 3650 m) using three approaches: the commonly used progesterone injection
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plus UV lamp irradiation (Model 1), and our research group's novel methods of progesterone injection plus natural light
irradiation (Model 1) and natural light irradiation alone (Model 1II). The goal is to provide experimental technical
support for subsequent basic research. Methods Twenty female SPF Kunming mice, aged 6-8 weeks and weighing 18-22 g,
were selected in the plateau environment. The mice were randomly divided into four groups: progesterone injection plus
UV lamp irradiation (Model [ ), progesterone injection plus natural light irradiation (Model II ), natural light irradiation
alone (Model IIT), and a control group (Control), with five mice per group. The apparent status of mice in each group was
observed. From days 29 to 40 after modeling, skin physiological parameters of all mice were measured every 2 days,
including erythema index (E), melanin (M), skin type angle (ITA), skin lightness (L), redness (a), yellowness (b), and
stratum corneum moisture content (CM). After 40 days of modeling, the following biochemical indicators were measured
in serum, liver tissue homogenate (LTH), and skin tissue homogenate (STH) from each group: malondialdehyde (MDA),
superoxide dismutase (SOD), tyrosinase (TYR), and other biochemical indicators. Correlation analysis was performed
between skin physiological parameters and biochemical indicators (based on Model group I data). Results Compared
with the Control group, the skin irradiation sites in the three Model groups showed dryness and marked
hyperpigmentation. Mice in the Model groups also showed blunted responses, wet bedding, increased food intake, and
increased urination, while the Control group showed no skin lesions. Skin physiological parameter results indicated that
CM values in Model groups I, TI, and 1l were lower than those in the Control group (P < 0.05); ITA values in Model
groups [ and I were lower than in the Control group (P < 0.05); E and a values in all three Model groups were higher
than in the Control group (P < 0.05); L values in Model group Il were lower than in the Control group (P < 0.05); and b
values in Model groups I and Il were higher than in the Control group (P<0.05). Biochemical indicators showed that,
compared with the Control group, Model group I had increased MDA, levels (P < 0.001), while Model group 1l had
elevated MDAy, levels (P < 0.05). Additionally, Model group I had lower SOD,,y, and SODyy activities than Model I
(P < 0.05). Correlation analysis indicated that MDA, was positively correlated with E value (r = 0.72), while MDA, ;,, and
MDA, levels were negatively correlated with L value (r = —0.63, —0.72). Additionally, SOD,,,, activity was positively
correlated with ITA (r = 0.59). Conclusion Model [ demonstrated superior modeling efficacy, while Models Il and Il
remained incompletely stabilized.
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Fig1 Macroscopic observation of skin lesions in the melasma animal model in plateau regions
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Fig 2 Trends in skin physiological parameters from day 29 to day 40

E: erythema; M: melanin; ITA: ITA®; L: lvalue; a: avalue; b: bvalue; CM: corneometer. n = 3.
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R1 $29~0RBENMREREESHTWER (n=3)
Table 1 Changes in skin physiological parameters among groups from day 29 to day 40 (n = 3)

Group E M ITA L a b CM/a.u
Control 371.00 + 13.74 593.71 + 61.91 82.48 + 6.69 63.52 + 4.94 562 +3.19 1.67 +3.01 37.97 +25.17
Model [ 405.14 +16.86” 606.19 + 26.75 65.81+9.79" 60.19 + 2.58 11.1+2.84” 433+143" 19.00 +10.00”
Model 1T 399.29 + 16.68" 611.71 +31.71 74.00 +9.52 59.76 +2.96 10.71+333" 2.90 + 1.87° 213141609
Model Il 394.76 + 16.67 608.52 + 27.67 71.76 +9.18" 60.76 + 2.98 9.29+2.69" 324+137 2219+ 15617

E: erythema; M: melanin; ITA: ITA®; L: lvalue; a: avalue; b: bvalue; CM: corneometer. * P < 0.05, " P < 0.01, vs. control group; " P < 0.05, vs. Model 1 group.

*®2 NRIMFE.EERFIFTAEA LR PR ENIERER (n=3)

Table 2 Results of biochemical indicators in mouse serum, skin, and liver tissue ( 7n=3)

SOD/(U/mL) MDA/(nmol/mL) TYR/(U/mL)
Group
Serum LTH STH Serum LTH STH Serum LTH STH
Control ~ 99.531 £7.292  153.123+6.776  164.397 £ 19.561 2.953 £0.254  2.972 +0.078 2.646 + 0.262 197.160 + 6.337 335.247 + 12.265 130.650 * 21.157
Model | 84.905+6.890 141726 + 4.447 145.866+5.478 3.9160.324 3713 +0.471 3483 +0.245 210.407 + 17.013 350.568 + 56.282 155.137 + 8.025

£223

240.965 + 52.934" 242.885 + 26.770° 2.821 + 0.100 3.870 + 1.303 4.241 + 1.191 158.530 + 0.120 200.250 £ 91.565 202.637 +97.580

Model II  85.343 +0.010

##,/\

Model Tl 104.660 +0.070  158.568 £7.159 155319+ 8.678 3230 +0.270"" 3,610 +0.300 4.120 + 0.380° 214.940 +0.280 175.250 £ 78.624" 196397 + 70.888

SOD: superoxide dismutase; MDA: malondialdehyde; TYR: tyrosinase; LTH: liver tissue homogenate; STH: skin tissue homogenate.” P < 0.05, " P < 0.001, vs.

control group; “ P < 0.05, P < 0.01, ™
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