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Abstract Ultraviolet B (UVB) is one of the major factors leading to skin damage and photoaging. This
study aims to investigate the protective effects of banana peel extract on UVB-induced skin damage and
to evaluate its impact on immune response and vitamin D metabolism. Firstly, we conducted cell culture
experiments to analyze the photoprotective effects of different fractions of banana peel extract. The results
showed that the water fraction (wW) at a concentration of 200 pg/mL significantly increased the survival
rate of keratinocytes after UVB exposure and reduced the production of IL-6 and reactive oxygen species
(ROS). This water fraction was subsequently referred to as banana peel extract (BPE) in following experi-
ments. In the animal studies, the control group of mice exhibited a significant increase in skin thickness
after UVB exposure, while the group treated with BPE (10.6 mg/mouse, skin application) showed a trend
to decrease skin thickness. Additionally, supplementation of BPE (80 mg/kg BW, oral tube-feeding) effec-
tively reduced the increase in epidermal thickness induced by UVB and improved collagen loss. Moreover,
UVB exposure caused a significant decrease in the production of IFN-y in the spleens of mice, while the
production of IL-6 increased. Notably, BPE supplementation was able to elevate IFN-y levels and reduce
IL-6 levels, indicating its potential to regulate the Th1/Th2 ratio. In conclusion, this study confirms the
potential of BPE in protecting against UVB-induced skin damage and modulating immune responses, pro-
viding important references for the use of skin protection materials.
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Table 1. Substitute names of banana peel extract and its fractions
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Figure 1. Flow chart of animal experiments
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Figure 2. Effects of different fractions of banana peel extract on parameters of skin damage in a UVB-irradiated HaCaT kerotinocytes culture mod-
el. Parameters include UVB-irradiated cell viability (A), the production of IL-6 (B) and ROS (C). In the panel (C), the concentration of wwW
(BPE)was 200 pg/mL. EGCG and CFE at concentrations of 20 uM and 150 pg/mL, respectively were as positive controls. Compared
with the vehicle, the statistical difference was analyzed by Student's t-test and indicated a significance as *P < 0.05 or **# < 0.01. Com-
pared with the Ctrl, the statistical difference was analyzed indicated a significance as #P < 0.05.
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Figure 3. Effects of BPE treatments via tube-feeding and skin application on skin damage in UVB-irradiated mice. Skin thickness (A, B) and epi-
dermis thickness (C, D) were measured to evaluate the status of skin damage. Bar values are expressed as means + SEM (n = 8). Stat-
istical differences were analyzed by using Student's #-test. Significance compared to the vehicle group is indicated by *P < 0.05, and sig-

nificance compared to the Ctrl group is indicated by #P < 0.05.
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Figure 4. Effects of BPE treatment via tube-feeding on skin thickness and expression of collagen type | in UVB-irradiated mice. The H&E stained
mouse skin epidermis (A) and ear epidermis (B). The immunohistochemistry microscopic images show collagen type | stained mouse
skin epidermis in a dark green color (C).
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Table 2. Effects of BPE supplement on cytokine profiles of splenocytes in UVB-irradiated micescalel.21.2
Con A LPS
TNF-a IFN-y (ng/ TGF-B IL-10 IL-4 IL-6 IL-6
(pg/mL) mL) (ng/mL) (ng/mL) (pg/mL) (ng/mL) (ng/mL)
Citrl 67.7+36.5 136+430 118+0.09 5.06+0.71 140+ 35 167+0.28 1.44+0.80
Vehicle 55.0+24.8 #98+160 092+007 597+1.33 194+ 21 #3.14+048 2.06+1.10
BPE 485+186 *144+180 106+0.09 487+121 141+ 22 3.30+£048 1.67+047
CFE 19.3£9.60 *43+0.30 098+005 6.64+185 208 + 29 *1.97+029 148+0.77
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Figure 5. Effects of BPE treatments via tube-feeding on the ratio of splenic Th1/Th2 immune response (A)and sera 25-(OH) VitD; levels (B) in
UVB-irradiated mice. After sacrifice, mice spleen cells were collected for the measurement of Th1 and Th2 cell immune responses. We
calculated the production of IFN-y to divide the production of IL-4 as the ratio of Th1/Th2. In addition, sera were collected for vitamin D
detection, which was assayed using competitive ELISA method. Bar values are expressed as means + SEM (n = 5-8). Statistical differ-

ences were analyzed by using Student’s #test.
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