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2.1 ERRRERR
Jz2 I 5t ( Skin Lipids ) 1A SR4TIE (Keratinocyte)
MY BRI 58— BBt TR AIR Dy “RE A

X R AR A R . BRI IR IR 430 K i B
Ji SEFIZR AR o

2 J A TR P R i IR LA 4 Wb 28 R B R THT, AR AR

T2 Bl A0 B ) A A 3 O £ BUS S IR], Ae 2B

AN R, AT ZE R R R IR MR R
BERAAH M= (41%) | B5ER (25%) . I IR TR
frads (12%) . JHEBERE (2.1%) | JHE R
MBI 3R A A I =R (16.5% )
TR AR IR (10%~15% ) | JH[E EERE /fH[E B (24%) |
WA (40%~50% ) . BEAR (30%) ", X LEfR R 51T
W—EAE R SRR TI — B BRI, BT IEZ R AR ok
(TEWL ) 47 A %0 i 2,
22 R aE

ff1 A5 ( Cornified Envelope, CE) /& ff1 2 N4
JB 2 BRSBTS IS, A (fA R
Fl. Z2RER) . SEARE (RRES, NEET) DK
R EL AR, PRI B 45 ™
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ROHEH T, SHREHEMERE", N4E A (Involucrin,
IVL) FENTHAREEINE, SMARRILNEE S, G
TERENG AN f A ZmNE, AT MR A B PR EA A . XS
FASE A BT R I A 1 2, R B R B AR
TRARF AR
2.3 RAREEF

RAKRIE A T (Natural Moisturing Factor, NMF ) Hi
REASRTY IS BRI AR R, IRTIER, IRy alhE
M ) FFFI R s> (ANFLERER . JRE . MIEs 7. A
BT Ak, AR AR v,

fEf AN, NMEIRESER S, 25 ARETER
20%~30%""'. NMF [{A4E sk SRR E B, SEinE
JUFEITE 80% 51 95% 2 ], 1 sl (AR sm =4 1,
£ RN [ 2288 5 19 4E Caspase-14, 4545 5 -1 Sk
it NiE— B NMFM . Hoste ZEfJF 55 &1, Caspase-14
FE R W /N B £ B2 TP FLG 3258 B35 38/, TEWLHE
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MEERNZE, S TR EMEZE, hIaMEmN %
BT AU, XOFRON B RS i B e 0, %
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8 % ¥ 19 7 Claudins (CLDN) | Occludin, JAMZ Ji% .
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A T EAA EE L
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HA FZAE R R RETE R R i, 984> TEWLPY,
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P B SRR IR R R 1, TS SRR
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PR IE R T RE B B FE R I T8 M AR AE i SR A5 M 218 L
FERENR I ERIG N . N USRI . KRR IR T A R 7]
UEPA, Vyumvuhore SEAFFRE M, SIEF R, T4
S I B % NdS . NS, EOPHPEEAE ™,
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R B ( Sensitive Skin, SS) J&1E KB H B —Fh
i SSIRAS, IR, R . B R BN SRAS, PRk
APELIBE . B4H ST 5K B8 ZRAE P, Richters %5
SUEA-E X Gy ey NS G EZ 17 o (A S S
Weidinger S5 58 K P, 2228 7R HREE R 584, & S 3
JRME RGN P, Yang S AF 58 R B, SSHUEUR E . BE M
Claudin-5 mRNA % 15 7K P 2 [, S B TIZ A 5%
B,

3.3 E A== B Bk E R

Bz 46 ( Atopic Dermatitis, AD ) J&—Ff T
JMERE s B, Imokawa ST, AD BT RZE T
S ABE 45 A ATk, H2RER.,
IR SRR SRR FRIZEA S Y gtk
I, NMF PG B B 5 B BT s 1k Ry 46 B2 Sepffg
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LRI ﬁﬁ{%«ﬁﬂ Hl . GBI, T 2R, R, 7aRAE, &bk St TR kAT BT [26],[55]
SRR [56]
VPRI . D5 AR {it ik Caspase-14 315, TGN FLG 43-fi#H NMF . [571.[58]
HUHTR . SRR AR {2k AQP3 ik, FRRIKNHIZ, [56]
SRR SCE MR AN I {23 Claudins 3%, Fa B2, [59]
HRT mmssEy i Z0-1 45K, B BREtEgR, [60]
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4.1 EYTOKIL, KDLk

EFPIIIR AT P, NS, T 4E S R
HK I TEWL, iR S e, 4
ViR, BN — B, TR R
L, AEREHEBUF . (Ut G LU AR L 2R
TR Y, IR, BTN SR
PR, ViR RRCR, PR SR
ST
42 WHRBIER, RERESH

AT , AR e, JELFIRE, ORI
FRUABCR AR H0R04Y, B SN, AT
S B 30 B Zettersten A5, DU
%, SONBRHO IR : MR LRI : 5
RAIRISR=3 1 1 AR, RS
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ML A TAA SRR, WA, b . 7
ARG 154,
43 SEREH, AHKADH

BRI B EL TN A F IR, FoRIERIR, 0
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Yok, HA SRR, BRI, ALAEI TEWL,
RREVE 22 5 FE 5 A T4 . Camargo 253 i AR 37 ik 5256
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IR HEAEFE T FLGHI LOR () mRNA 7K1, DL Claudin-1
1 B -catenin [{J 8 FI15, 4-TFE B BEHIIAE ™, Ding %
IR, MR . IS SRS BB 1E AQP3
FA P, Wang S 5e £, B ZIE REYIKGE UVB
FRIER R, E R ERE N ZO-1 1FRIK, &
SRR, oAb, BT IR IR . 5 AR RS
{3k Caspase-14 675, (EHE FLG7Mi# R NMEP™Y,

5 BEERE

B Ik BB PR F 2 R R M rP A EE A ke, AR
BHE RSB G Rk B A PRIEIAR (& B R
B, R, RAGHRRET . BREERER . AGEEE



F BRI . NI HMSE S 4L Sk AA R
PRALTEI, WIRES SEU T . SURSERI, RN
T W10, TR S KBS . e B RGP0 o
HEAh, AR R PRIy, 7T LU It AT 51 A2 PRt
N, AFERIBAR BT, TR I RA SR, RIS
JUE B2 ik B A PR ZR o
AR LARE—F R R Bk A PRI AR AR SR 18

i, FEOTATT R T S Y, REEE R R IR
fltFE

L

W\

[1]Kang S'Y, Um J Y, Chung B Y, et al. Moisturizer in Patients with
Inflammatory Skin Diseases[J]. Medicina, 2022, 58(7): 888.

[2]Elias P M, Wakefield J S, Man M Q. Moisturizers versus Current and
Next—Generation Barrier Repair Therapy for the Management of Atopic
Dermatitis[J]. Skin Pharmacology and Physiology, 2019, 32(1): 1-7.
[3]Chen M, Peng Q, Tan Z, et al. Targeting Aquaporin—3 Attenuates
Skin Inflammation in Rosacea[J]. International Journal of Biological
Sciences, 2023, 19(16): 5160—5173.

[4]Fluhr J W, Muguet V, Christen—Zaech S. Restoring Skin Hydration
and Barrier Function: Mechanistic Insights Into Basic Emollients for
Xerosis Cutis[J]. International Journal of Dermatology, 2025, 64(S1):
5-12.

[5]Augustin M, Wilsmann—Theis D, Korber A, et al. Diagnosis and
treatment of xerosis cutis — a position paper[J]. J Dtsch Dermatol Ges,
2019, 17(S7): 3-33.

[6]Proksch E, Berardesca E, Misery L, et al. Dry skin management:
practical approach in light of latest research on skin structure and func—
tion[J]. Journal of Dermatological Treatment, 2020, 31(7): 716—722.
[7]Fluhr J W, Moore D J, Lane M E, et al. Epidermal barrier function in
dry, flaky and sensitive skin: A narrative review[J]. Journal of the Euro—
pean Academy of Dermatology and Venereology, 2024, 38(5): 812—820.
[8]Voegeli R, Rawlings A V. Moisturizing at a molecular level — The ba—
sis of Corneocare[J]. International Journal of Cosmetic Science, 2023,
45(2): 133—154.

[9]Tonci¢ R J, Kezi¢ S, Hadzavdi¢ S L, et al. Skin barrier and dry skin
in the mature patient[J]. Clinics in Dermatology, 2018, 36(2): 109—115.
[10]Mojumdar E H, Pham Q D, Topgaard D, et al. Skin hydration: in—
terplay between molecular dynamics, structure and water uptake in the
stratum corneum[J]. Scientific Reports, 2017, 7: 15712.

[11]Cui L, Jia Y, Cheng Z, et al. Advancements in the maintenance of
skin barrier/skin lipid composition and the involvement of metabolic
enzymes[J]. Journal of Cosmetic Dermatology, 2016, 15(4): 549—558.
[12]Das C, Olmsted P D. The physics of stratum corneum lipid mem—

branes[J]. Philosophical transactions. Series A, Mathematical, physical,

and engineering sciences, 2016, 374(2072): 20150126.

[13]Jonca N, Simon M. The Cornified Envelope: A Versatile Contribu—
tor to the Epidermal Barrier[J]. Journal of Investigative Dermatology,
2023, 143(8): 1335-1337.

[14]Kim Y, Lim K M. Skin barrier dysfunction and filaggrin[J]. Ar—
chives of Pharmacal Research, 2021, 44(1): 36—48.

[15]Kezic S, Jakasa 1. Filaggrin and Skin Barrier Function[J]. Current
Problems in Dermatology, 2016, 49: 1-7.

[16]Rawlings A V, Harding C R. Moisturization and skin barrier func—
tion[J]. Dermatologic Therapy, 2004, 17(1): 43—48.

[17]Robinson M, Visscher M, Laruffa A, et al. Natural moisturizing fac—
tors (NMF) in the stratum corneum (SC). I. Effects of lipid extraction
and soaking[J]. Journal of Cosmetic Science, 2010, 61(1): 13—22.
[18]Hoste E, Denecker G, Gilbert B, et al. Caspase—14—deficient mice
are more prone to the development of parakeratosis[J]. The Journal of
Investigative Dermatology, 2013, 133(3): 742—750.

[19]Bisler K, Brandner J M. Tight junctions in skin inflammation[J].
Pflugers Archiv: European Journal of Physiology, 2017, 469(1): 3—14.
[20]Katsarou S, Makris M, Vakirlis E, et al. The Role of Tight Junctions
in Atopic Dermatitis: A Systematic Review[J]. Journal of Clinical Med—
icine, 2023, 12(4): 1538.

[21]Kirschner N, Rosenthal R, Giinzel D, et al. Tight junctions and dif—
ferentiation — a chicken or the egg question?[J]. Experimental Derma—
tology, 2012, 21(3): 171-175.

[22]Bisler K, Bergmann S, Heisig M, et al. The role of tight junctions
in skin barrier function and dermal absorption[J]. Journal of Controlled
Release: Official Journal of the Controlled Release Society, 2016, 242:
105-118.

[23]Sougrat R, Gobin R, Verbavatz J M, et al. Functional Expression of
AQP3 in Human Skin Epidermis and Reconstructed Epidermis[J]. Jour—
nal of Investigative Dermatology, 2002, 118(4): 678—685.

[24]Bollag W B, Aitkens L, White J, et al. Aquaporin—3 in the epider—
mis: more than skin deep[J]. American Journal of Physiology—Cell
Physiology, 2020, 318(6): C1144—C1153.

[25]Kawada C, Yoshida T, Yoshida H, et al. Ingested hyaluronan mois—
turizes dry skin[J]. Nutrition Journal, 2014, 13: 70.

[26]Juhadcik M, Kovacik A, Huerta—Angeles G. Recent Advances of
Hyaluronan for Skin Delivery: From Structure to Fabrication Strategies
and Applications[J]. Polymers, 2022, 14(22): 4833.

[27]Fluhr J W, Mao—Qiang M, Brown B E, et al. Glycerol Regulates
Stratum Corneum Hydration in Sebaceous Gland Deficient (Asebia)
Mice[J]. Journal of Investigative Dermatology, 2003, 120(5): 728—737.
[28]Choi E H, Man M Q, Wang F, et al. Is Endogenous Glycerol a De—
terminant of Stratum Corneum Hydration in Humans?[J]. Journal of
General Internal Medicine, 2005, 20(5): 288—293.

[29]Kuang X, Lin C, Fu Y, et al. A comprehensive classification and
analysis of oily sensitive facial skin: a cross—sectional study of young
Chinese women([J]. Scientific Reports, 2025, 15(1): 1633.

[30]Jiao Q, Zhi L, You B, et al. Skin homeostasis: Mechanism and
influencing factors[J]. Journal of Cosmetic Dermatology, 2024, 23(5):

2026 E6 B 25 1 EEEH | 117



FrE B RS

1518-1526.

[31]Moore D J, Rawlings A V. The chemistry, function and (patho)
physiology of stratum corneum barrier ceramides[J]. International Jour—
nal of Cosmetic Science, 2017, 39(4): 366—372.

[32]Son E D, Kim Y, Joo K M, et al. Skin dryness in apparently healthy
human skin is associated with decreased expression of bleomycin hy—
drolase in the stratum corneum[J]. Clinical and Experimental Dermatol—
ogy, 2015, 40(3): 247-253.

[33]Vyumvuhore R, Michael—-Jubeli R, Verzeaux L, et al. Lipid organi—
zation in xerosis: the key of the problem?[J]. International Journal of
Cosmetic Science, 2018, 40(6): 549—-554.

[34]Misery L, Weisshaar E, Brenaut E, et al. Pathophysiology and
management of sensitive skin: position paper from the special interest
group on sensitive skin of the International Forum for the Study of Itch
(IFSI)[J]. Journal of the European Academy of Dermatology and Vene—
reology: JEADV, 2020, 34(2): 222-229.

[35]Feng Y, Shi Q, Ding Y, et al. The prevalence and characterization
of self—perceived sensitive facial skin among Freshmen in Urumgqji, Chi—
na[J]. Journal of Cosmetic Dermatology, 2022, 21(6): 2516—2522.
[36]Richters R J H, Falcone D, Uzunbajakava N E, et al. Sensitive Skin:
Assessment of the Skin Barrier Using Confocal Raman Microspectros—
copy[J]. Skin Pharmacology and Physiology, 2017, 30(1): 1—-12.
[37]Weidinger S, Illig T, Baurecht H, et al. Loss—of—function variations
within the filaggrin gene predispose for atopic dermatitis with allergic
sensitizations[J]. The Journal of Allergy and Clinical Immunology,
2006, 118(1): 214-219.

[38]Yang L, Lyu L, Wu W, et al. Genome—wide identification of long
non—coding RNA and mRNA profiling using RNA sequencing in sub—
jects with sensitive skin[J]. Oncotarget, 2017, 8(70): 114894—-114910.
[39]Yang G, Seok J K, Kang H C, et al. Skin Barrier Abnormalities and
Immune Dysfunction in Atopic Dermatitis[J]. International Journal of
Molecular Sciences, 2020, 21(8): 2867.

[40]Imokawa G, Abe A, Jin K, et al. Decreased Level of Ceramides in
Stratum Corneum of Atopic Dermatitis: An Etiologic Factor in Atopic Dry
Skin?[J]. Journal of Investigative Dermatology, 1991, 96(4): 523—526.
[41]Darlenski R, Fluhr J W. In vivo Raman Confocal Spectroscopy in
the Investigation of the Skin Barrier[J]. Current Problems in Dermatol—
ogy, 2016, 49: 71-79.

[42]van Smeden J, Bouwstra J A. Stratum Corneum Lipids: Their Role
for the Skin Barrier Function in Healthy Subjects and Atopic Dermatitis
Patients[J]. Current Problems in Dermatology, 2016, 49: 8—26.
[43]Bergmann S, von Buenau B, Vidal—y—Sy S, et al. Claudin—1 decrease
impacts epidermal barrier function in atopic dermatitis lesions dose—
dependently[J]. Scientific Reports, 2020, 10: 2024.

[44]Thiboutot D, Anderson R, Cook—Bolden F, et al. Standard
management options for rosacea: The 2019 update by the National
Rosacea Society Expert Committee[J]. Journal of the American
Academy of Dermatology, 2020, 82(6): 1501-1510.

(451X 554, bl i, 2 2, 45 . SO i R AL B A o ik
J ). e RIS | 2024, 57(2): 186—190.

118 | EIE] 2026 56 5 25H

[46]Rajkumar J, Chandan N, Lio P, et al. The Skin Barrier and
Moisturization: Function, Disruption, and Mechanisms of Repair[J].
Skin Pharmacology and Physiology, 2023, 36(4): 174—185.
[47]Zettersten E M, Ghadially R, Feingold K R, et al. Optimal
ratios of topical stratum corneum lipids improve barrier recovery in
chronologically aged skin[J]. Journal of the American Academy of
Dermatology, 1997, 37(3 Pt 1): 403—408.

[48]Lei D, Ye L, Wen S, et al. Preventive and Therapeutic Benefits of
Natural Ingredients in Photo—Induced Epidermal Dysfunction[J]. Skin
Pharmacology and Physiology, 2024, 37(1-3): 1—18.

(49134800, JUZ0E , 2500, & . S5 RSN FR G E IR T RIIR B A
TR RN [T]. B2 e 510 | 2020, 42(05): 629-634.

[50]Feng X, Shang J, Wang Y, et al. Exploring the Properties and
Application Potential of B - Glucan in Skin Care[J]. Food Science &
Nutrition, 2025, 13(4): €70212.

[51]Schrader A, Siefken W, Kueper T, et al. Effects of glyceryl
glucoside on AQP3 expression, barrier function and hydration of human
skin[J]. Skin Pharmacology and Physiology, 2012, 25(4): 192—199.
[52]Li Z, Jiang R, Jing C, et al. Protective effect of oligosaccharides
isolated from Panax ginseng C. A. Meyer against UVB—induced skin
barrier damage in BALB/c hairless mice and human keratinocytes[J].
Journal of Ethnopharmacology, 2022, 283: 114677.

[53]Albahri G, Badran A, Hijazi A, et al. The Therapeutic Wound Healing
Bioactivities of Various Medicinal Plants[J]. Life, 2023, 13(2): 317.
[54]Tai M, He Q, Lv P, et al. Madecassoside alleviates PM2.5—
induced skin cell damage[J]. Biochemical and Biophysical Research
Communications, 2025, 770: 151977.

[55]Liu Y, Shang J, Chen Y, et al. Potential Applications of Chitosan
in Seborrheic Dermatitis and Other Skin Diseases: A Comprehensive
Review[J]. Clinical, Cosmetic and Investigational Dermatology, 2025,
18: 533-542.

[56]Ding W, Fan L, Tian Y, et al. Study of the protective effects of
cosmetic ingredients on the skin barrier, based on the expression of
barrier—related genes and cytokines[J]. Molecular Biology Reports,
2022, 49(2): 989—-995.

[57]Wei H, Chen Z, Lai W, et al. Aqueous extracts of Portulaca oleracea
L. alleviate atopic dermatitis by restoring skin barrier function[J].
Frontiers in Pharmacology, 2025, 16: 1591394.

[58]Maeda K, Zhou Z, Guo M, et al. Functional properties and skin care
effects of sodium trehalose sulfate[J]. Skin Research and Technology,
2024, 30(4): e13666.

[59]Lee Y S, Ryu H W, Yang W K, et al. A combination of Olea
europaea leaf extract and Spirodela polyrhiza extract alleviates atopic
dermatitis by modulating immune balance and skin barrier function in a
1—chloro—2,4—dinitrobenzene—induced murine model[J]. Phytomedicine:
International Journal of Phytotherapy and Phytopharmacology, 2021,
82: 153407.

[60]Wang Z, Chen H, Wang Y, et al. Recombinant filaggrin—2 improves
skin barrier function and attenuates ultraviolet B (UVB) irradiation—

induced epidermal barrier disruption[J]. International Journal of



Biological Macromolecules, 2024, 281(Pt 1): 136064. moisturizing effects of panthenol—based formulations[J]. Journal of
[61]Camargo F B, Gaspar L R, Maia Campos P M B G. Skin  Cosmetic Science, 2011, 62(4): 361-370.

Overview of Skin Natural-Moisturizing System and Intervention Care Strategy
Yin Ya-ting', Feng Xiao-yue', Chen Yong’, Liu You-ting”’
(1. Beijing Uproven Medical Technology Co., Ltd., Beijing, 102600;
2. Beijing Uproven Institute of Dermatology, Beijing, 102600)

Abstract : This paper proposes the concept of the skin natural-moisturizing system and elaborates on its composition and
functional mechanisms, covering key components such as skin lipids, cornified envelope (CE), natural moisturizing
factors (NMFs), tight junction proteins, and aquaporins (AQPs). It further expounds on the skin issues, including
dryness and sensitivity, that may arise from the dysregulation of this natural-moisturizing system. Additionally,
the paper systematically summarizes the moisturizing ingredients currently commonly used in cosmetics, along
with their respective modes of action. The research is conducted with the aim of providing theoretical and practical
guidance for the intervention and care of dry skin.

Keywords : skin dryness; natural-moisturizing system; moisturizers; skin barrier; intervention care
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