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Rapid and recurrent shifts in temperature and humidity are

increasingly common in modern urban environments and may

challenge skin homeostasis. As the primary interface with the

environment, the epidermis is particularly vulnerable to these

fluctuations, which can compromise barrier integrity and hydration.

Although the effects of individual stressors such as heat, cold, and

low humidity are well documented, the impact of abrupt and

sequential environmental changes, which better reflect real-life

exposure, remains poorly understood. These stressors can modulate

thermosensitive TRP channels, inflammatory pathways, and

epidermal differentiation, which potentially affecting key structural

proteins and barrier function. However, their combined and

sequential effects on epidermal biomarkers remain unclear.

Evaluate the effects of acute sequential thermal and humidity

fluctuations on the expression of two critical epidermal markers:

filaggrin, for barrier integrity and natural moisturizing factor

formation, and aquaporin-3 (AQP3), a membrane channel involved in

epidermal hydration.
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Figure 1: Micrographic evaluation of filaggrin (left) and aquaporin 3 (right) labeling in human ex-vivo skin
fragments exposed to the environmental shifts. A-C: Untreated skin fragments (Basal Control). D-F: Skin
fragments exposed to the environmental shifts. The filaggrin and aquaporin 3 are marked in green and the
blue marking represents the nucleus of the cell (DNA; DAPI). The reference bar corresponds to 50µm.

REFERENCES
1. Çelebi Sözener Z, Treffeisen ER, Özdel Öztürk B, Schneider LC. Global 
warming and implications for epithelial barrier disruption and 
respiratory and dermatologic allergic diseases. J Allergy Clin Immunol. 
2023;152(5):1033–1046.
2. Kim BE, Hui-Beckman J, Lyubchenko T, Hall CF, Fallahi S, Brull A, Paik 
SA, Goleva E, Leung DYM. Transient receptor potential vanilloid 1 plays a 
major role in low temperature–mediated skin barrier dysfunction. J 
Allergy Clin Immunol. 2022;150(2):362–372.e7.
3. Hui J, Kim B, Lyubchenko T, Goleva E, Leung DYM. Temperature 
changes contribute to skin barrier dysfunction: potential implications 
for atopic dermatitis and food allergy. J Allergy Clin Immunol. 
2024;153(2):AB255.
4. Shinohara K, Hara-Chikuma M. Low humidity altered the gene 
expression profile of keratinocytes in a three-dimensional skin model. 
Mol Biol Rep. 2022 Aug;49(8):7465–7474.

Contact Info E-mail:
analucia@kosmoscience.com
barbara@kosmoscience.com

Website: 
www.kosmoscience.com

Watch our video

Experimental 
design

Sample processing 
and 

immunofluorescence 
analysis

Figure 2: Effect of the environmental shifts on the production of filaggrin (left) and aquaporin 3 (right) in
human ex-vivo skin fragments. Data represent the man ± standard deviation of 06 replicates (Student’s T-
test).

CONCLUSÃO

These findings demonstrate a dual biological response to rapid environmental transitions: structural barrier

compromise accompanied by activation of acute adaptive hydration mechanisms. This imbalance may

contribute to increased skin vulnerability under fluctuating environmental conditions, particularly in urban

settings characterized by high thermal amplitude and low humidity exposure. Overall, this study provides

novel insights into the effects of sequential climate-related stressors on epidermal physiology. Understanding

these mechanisms is essential to antecipate the impact of environmental instability on skin health and

supports the development of targeted dermatological and dermocosmetic strategies aimed at reinforcing

barrier function, improving skin resilience, and mitigating damage induced by rapid environmental

fluctuations.
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