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w0 3R i TR AR B P TIN5 5 TR Y T B
W Sk W @ R
(b BEAXF R E S5 R F 5, d R 211198)

FEE PN 0T 0 A L P o T %) R A0 T 8 , WA A I N AR AR DG E . R IT B U IR IT S E A R AN
T AR FARR S BB RES R NN (ERS) o ERS 2 54ERE R KB BRARAS . il 2844k (UVB) 2R B0 B
HEEE, UVB iFF R KA ERS, JF 87 2R A: B B2 8, NN AR 08 2 15 3R By Bt e R 28 i 4 0 A BT R 40 e 43 fe i
BRI AR Rl iR 2 5 UVB i3 0 B2 IRSORE A R A ML R T S8 S AR . Rtk ERS HER A UVB 4309 52 ik
MR IIAI T . HAT, RAAPURALH] AZH T «B (NF-xB) #0550 R4 B ) Ca®* ZKSF- 835 570 S 25 i 42 UVB i S
JTTE LA ERS () 0% B s DS TE Y IG R R FANE . 2 SCE4 B S8 UVB 75509 SO U4 ML ERS 78 R K45 05 e 09 /R
B e ] ERS (25904 UVB 55 0 K R 195 Hh R I 58 2k AT 253 , 24 ERS AE UVB 175 5 19 B K5 495 v Jir 473 386 119 £ 4 9 BFF 5
L ERS 130 5 X UVB 375 5 1) 5 BRB4%3 10 1 PRYA 7 B B30T 1y S Bt o
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SN TONIE =B ey NN 1) 8
L, F R B R A UYL AN A A, G i
%R (epidermal tight junction, TJ) FI7H F AT &R
S AAe BB Ty BB s AR T R K
AR P2 AN (ultraviolet A, UVA) (320 ~ 400

2025 - 06 - 20 41

AT R H ARSI (45 :81974425) ; ILHAE B RFH
PEAE4TR H (4’ :BK20211578)

fE i Ak, B BRI
WO, Mk, B, P A T O £ 1, Eemail

lqiang@ cpu. edu. cn

nm) , P L AR (ultraviolet B, UVB) (280 ~ 320
nm) FIE £ 4 (ultraviolet C, UVC) (100 ~280
nm) , Hrp UVC GBI 58 2 R AAUZ N, Toik i) K
IR A4 s UVA IR AL K5 5 B IR B 8 R
YU 1M UVB Rk “ HIBRSTLR ™ AT E UVA &
BA SRR E REF o A FUE S0 H0E
— ZR A W 7 24 A A0 M P PR B AR A, Bk R T AR
Y, 08 B R R A RE RN o BT % UVB 3531
B IR AT 147 B i A W AT 5 Jea IR« B3 M 5 1140 IO P o e
FEER T AP AR (4R R B LR
) FHITETES (reactive oxygen species, ROS) ,

solve the problem of diabetic inflammatory wound healing. Methods

The membrane was prepared by coaxial elec-

trospinning technology, and its physicochemical and biological properties were evaluated by tensile test, in vitro
simulation and cell co-culture. Results Baicalin combined with gelatin/chitosan membrane was prepared, the fi-
ber diameter was about 100 nm, the tensile strength after crosslinking was 13. 38 MPa, the release of baicalin could
reach 1 week, and the inflammatory environment was simulated in vitro. Baicalin had anti-inflammatory effect with-
in a certain concentration range, and the survival rate of 5-day cells was nearly 100% . Conclusion The prepared
baicalin combined with gelatin/chitosan membrane has good mechanical strength and excellent biocompatibility,
providing a material basis for solving the problem of difficult wound healing.

Key words electrospinning film; wound healing; inflammation; drug release; baicalin
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Il SR AR 47, SR DNA A& S (40 T4ANS Jiig i
1A 2L AR U 2D 240 i 2 708 XS, 410 BRI R T 4R 24
Yy Canbk R B 2% ) 1697 ™ B SR A L Ok B R
W 5 16 TT g o TRAESE UVB 753 1 ik
P KR AL KR UVB 3755 Bz JR 451495 14 By 9 25
IR S B Ll

16 UVB 551 B RGN R R (endoo-
plasmic reticulum stress, ERS) 22—, H 5 HAh
A2 RR IR R Ge v R L (R T e
MK s, FEAE X UVB 55211 ERS MR AG5R,
ERS A Y UVB 75 5 1 Bz kA0 07 ¥ 78 1916 97 2
o HZE UVB i3 KB i L] UVB 55 1Y
ERS 1%t ERS 677 UVB i 5 19 B k15475 24
PR oE it e AT 253k, A B T #5 7n ERS 1 UVB
P B R A 1 vh ) RN, A TT & UVB 355 12
JRA5A3 1) B 6 24 W B LT O IS 07 1]

1 UVBiEEREBKRGRIHLEH

UVB 755 (18 B JE 453493 7T 2 Sy 2 M 48 40 i 1
Wi ARSI, Rk LAY g B 2 W 5 , £
B R IR LLBE K K IR X IR S Ak
N, IX B R RIS ROS AR A o5 2 GE0s % U
S 1@ M 4E HOGPEAM AL (actinic keratosis,
AK) FDGEA . AK il R R B2 AR 5 A AL B
YZECTIS, R A IR Y — Tt i DL s 0 % 5
AT LA B IR AR5 52 ) 28 SN RS T 7 A= 1Y)
WAL, RN RS AR UTE BUE Ak (%
%Ko
1.1 UVB X EERABRRIBFFM  7E40 R
“EJET, UVB AR I A T AN 3 5 oAk A
20 M B 2R AR B R ORI U B A 8L
W7o SR 119 Ol o R i1 e X Dk A = Ny ek
MIZET AT AR T IRFEE T R I Al AT T
( programmed cell death, PCD) ) UVB 8BS R
2 Y 20 M 5 L A T R TR R AR Y O Ak
JEET s i 72 UVB T, BT 24 A 3o 43 S AT
KN A 4 1 A1 50T i 20 A 1% L DNA & 52 ik
Y, UVB REIS TS M 2 240 A LG i 2R e 3% 5
J AR Y X B XA L R 40 8 B A 5
RO (RN B 2R AN i P I A0 R AL
) UVB I - BOL 58 8441, E i S A
RE IR

UVB XJ Bz 0k fie 9% 4 B 332 108 A7 75 52 2% (9 96 15
UVB 55 T 40 . rh ki 40 i e R ALED M1 RY B g

2L T R 7 S A AT BRS040 ¥ 3
TR 7 (F B 20 i R PR 20 i ok 5 ) v 5 AR 4 e
(R 55 82 I 52 B G 2, 28 10 R B s 0L S0 240 e A Bz TR
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1.2 UVB FESEEHBGEISFIE UVBT 2
P oy AL IR T R B A ML B 4%, UVB R R
BR/KSF- 1 HEITMA] T DNA LR L X DNA 1y
Al W] I, 20 28 00 80 S A8 A ) A 52 3]
UVB 520, P& e ZmEl 7 UVB St ik 42
FRRE R Y L T4 R B A (matrix met-
alloproteinases, MMPs) ik & UVB 5 &
eI 5 — BT

AR UVB 1755 14 B Bt 1 v fi SC B Y
KK, 7E UVB BRUFS , H 4 S48 m 240 i o e 4e0 1
BT ABE (0,) FdAE (H,0,) K-,
FPAE K ROS, {H UVB B %™ 4 1) ROS #/,
W B SOV 77 A2, UVB i3 77 A4 i ROS A A
ATLLG R WA B B A UVB B SIS S el Y
ROS T % 1 NADPH ‘% fk f# ( NADPH oxidase,
NOX) FIE A EF ( cyclooxygenase, COX) f#fk A=
AT A 30 min Pk EIEA, HLAE 1 h S DE 62
KPS TiAE UVB BRSPS 3 ~6 h, ROS RERS UK I
TEAHECES 1O b THE B EARAE 22 ) 34, HLA]
fE S LRI RERERAR G " | 1 Feak it AL A B
i 5% ok BT S Ah, s Se R 4
UVB BRI — Bt a5 (> 24 h) I PEE (reac-
tive nitrogen species, RNS) 5 4& F S/EA Ik ROS,
T s g — 2B AK (cyclobutane pyrimidine dimers,
CPD) FIHENE-(6-4) M5 BE FR G4 [ pyrimidine-(6-
4) -pyrimidone photoproducts, 6-4PP] & UVB 7551
DNA Hii (i S BYE X, i UVB B 4375 38 1 1 8-
BE2-Pi A % F (8-hydroxy-2'-deoxyguanosine, 8-
OHAG) & [ H3Ei% T DNA iy £ B,
DNA A A5 105 AR 22 HLR BE A8 1F A 200 i J&] 400 iy 3o ik
1652 i A2 K WA 52, s (07 240 i 9% Al A ik I
TP53 (CDKN2A Z5 (1) 58748 , b 1 o 40 AR e A, 42
S ZR AN R B R R
1.3 UVBiESHMKERK ROSFEFLZHE R
M7 AL T, AR R SE A T o (tumor nec-
rosis factor a, TNF-a) \ T4 ZE -y (interferon-y, [FN-
¥) EATZ Cinterleukin, IL)-1 IL-8 LI 9B ¢
E2 (prostaglandin E2, PGE2) 7££ i il 40 Mo 19 57
SLAGTRFN G300 , R TS 20 G028 A L G e P 2 L L
WG 2 5 1) Y S SR RO SR AR PR 4 s



ZHEAKFFIR  Acta Universitatis Medicinalis Anhui - 2025 Oct;60( 10)

- 1965 -

ST % L 2 A1 B BiE (neutrophil extracellular
traps, NETs) il 2 1) ROS | 9 25 1 il A A ik
SEA RN T R PR AT A i I 4 3 o 28
ARG 8 Sy M1 RSB WA 5, A RE A% 38 i
— 553 W 240 Jif PR - R AR PR 385 S 4R SR I R E T
I UVB 55 1 B Ik 9 0 S B8 e 2 3 30 4
PR AN A A I R RS AR B
LRI B RLLBERK

2 UVB %5/ ERS

2 DA 5 IR i) e R A ) B 0 a2 B B AR
B B ) 8 g A 2 I 2 R R AR IR R
&bz, R & RIS E O 7E N B R
5K FBCERS™ AEMURA T, ERS KO B
JRTE AN 43 A6 K S-S i s in 0 3R B B UVB
Y ERS 4ERE TY SEREME R HEDT R IR A B
IFIEFIPLE S e i s 1 e 5 W EEARAS T, o 790 A
[t UVB i3 ERS 191 B 0 465 S 4 - |
[F] i ERS JUE TR NF-kB {5 5 i, ik — 2515
S BT AN AR R R 5~ 3R35 20 W, I B IR %
E R

ERS & A4 J5 , 40 il 8 o 0% R 3 & 8 B ROV
(unfolded protein response, UPR) 3k & PN i ¥ ) Fa
Ao UPR I = KBy v 25 1« 25 O R AR
Jiz s ( PRKR-like endoplasmic reticulum kinase,
PERK) LEZAKffi i 1 (inositol-requiring protein 1,
IRE1) #5535 1415 KT 6 (activating transcription fac-
tor 6, ATF6) K T I 180 B (1) 9300 9 42 2 5 TR
15 5 5 R AR LA ZE R ERS JKF . ERS 245
Z PR , I B A AL 8 SR L0 B A A
(erythrokeratoderma variabilis, EKV) 4R J5 5 . Z1 BE
P SE PR I S e R R
2.1 UVBiFSH ERS B4 FHlH 7£ UVB i5%
8 B2 JRA5L473 7, ERS AN S AR DA G, ik 9
e Ca®* [l 5M. ROS RNS A 5: 41 il 4 £k 1 3% ,
UERCIR A5 R B4 Jig S R348 1, 51 7S P Joit 1) 45 7
TR 5 ] Esf 79 5t BB 55 1A Joi g v 3 2 2 1 9 5 -
SH & A SN, B A v A5 19 Hh A48 IO HF R, i 2E
HHAREPOER TS, #F 1 & 4 ERS (%55 UPR i@
O 3 AR BE A — 2 A5 Ca® " AP R 11
FEHC, MWy UVB 475 S 119 ERS (1) 3 2EHEZ) ) &,
Ca® " S P ST B A 2R A A e 2 G B AAE L,
MY Ca®* 52 5] Ca® " §hia Ik B T I8 A5 22
Holds [Ca®* G545/ 5% v R (AR Ca® ™ JE 10 ™ 4% 1 4 LA

AR KPR UE 5 Ca® RS X T 14 B AT (L 2R
Ha IS S i A A s DI RE B OC T 2L, (W)
i Ca® " (G 13 % V) A 5 2 B4y 1 £148 15 38 2
B2 BRI E 94 (94 ku glucose-regulated pro-
tein, GRP94) k45 A H (binding-immu-
noglobulin protein, BiP) X} ERS f[a]4Z 8= EH , [
o TR AE IR e 1) Ca® " 8 sh K A AE T R
W, Ca®t iR g 4R 1 T bR i A (protein
disulfide isomerase, PDI) %54 555 5 i AR ke 45
A AEEEEIRE R IE TS . Ca’ iR A
AR R R Sk 0 S AR A, DT LA
A B X P RO B S R A R B AR . UV
5 0 AL RE RS (2 3E Ca® " AP R BT, 175
ERS, 3 5 P4 5 9 P 48 AR JEOIR A5 5 A BIUAE  fiff Ca®
B Tl IE I AR A e L )
S PERK-CHOP 3 % ) B0 , S B0 M & 4 ERS 4R
Wi T

2.2 ERS 5RERKE RAIERIFEFH ERS K%
o4 ROS FRE i ERSSY - FRip 4 JG STkl s i
RIAT RO RS T F A BUE A & ERS, {HAE
R FXF ERS FE7E Y528 2 i Uk 4 & 73k B2 ik 1Y
PRI RS B SE . TNF-o 85 % BLAE /N BRET 28 1A
FEANMLER 1929 L) ROS KT 2B TE ERS i
SQHL AT Wi N LR RTSS A
WF5E" W] TNF-o 5 3 A0 10 2 B, 25 17 15 2
IREL o BRI , T E A 15 Tempol BEf
M R . ST TFN-y Bl BREREF T A TP Al
AHLIY ROS A& BT SRS B BRI T 40 BT 4
) TNF-o #1 TFN-y BEG8 55 £ B0 1040 i 2 35 175
52— 48 {1k & & M (inducible nitric oxide synthase,
iNOS) |, [l i fi2 LT, S i 42 F RNS A= g, 7R
2, UVB JIrifs S 10 R AE S A] fE BE 2 18 1o 2 2% 41 i
PRI~ TNF-u F1 TFN-y S HCT Ui e 38 , £ 400
N ROS 5 RNS jf— 254 jil, 11 55 3 K30 il 5L
B AR ERS, X 7 2 — 2P A58 DAIESE

3 $txf ERS #9i897 UVB F S RGBS Y
MRER

3.1 mEMF A GUEAL AR B AR
ROS J&iAY7 UVB 75 5 (19 B2 iR 451 175 119 35 3t 5 s, bt
ARSI AT ES T ROS X 4 5 I B S 19 B3R
g D 22 JIKIE ph ARG £L R DL PR U AT 8 R K /N o
PUAZ k. FaE LUAR A L 2XFe5E UVB 5
TR ROS PR PN J5 I ) SR AR A DR AR A T
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M UVB 531 ERS 1 CHOP A S99 5
PR, AR S Y W R [) e AT B4 AL
YER e #E5% ROS i UVB 355 ERS F1F i
T AR ( Ginkgo biloba L. extract,
GBE) [ml#Ebl & LA LA ALAE A, [l NF-«B
FOHI 790 mb s e — A Y B2 2% ( pyrrolidine dithiocar-
bamate, PDTC) tL#g# 1 # i NF-«B/iNOS 1551
S 55 4 L R A K2 A UVB i T A T
AN ERS G 452 GBE 5 PDTC, K ILEK 5 45
2R LS T v — 25 HAT S AR Y ERS 22 A A B2 Jik
A RBOR Y . & ST R AR 2 B
Pl BLRE RS X UVB IR 5 2 B0y 3R Bz 46 4 ke O
PHEM . BR T B IO 038 80 o, o & BLRE
g UVB BRSNS A S50 TE B A M r) e s 14 R v, o7
I EAR AL AR ZRREAAR 1 ROS A= i, 37F 1 sk 55 40 i
ERS /K,
3.2 HMZY AR Z M KRG A
LA, HO o & R R A B AT R B
T W], Re3 g i i/ Nz Z AR LB i) 1
(small ubiquitin-related modifier 1, SUMO1 ) #f i &
RGOS B T a0 UL Ca’ -ATP fify
(' sarcoplasmic/endoplasmic reticulum calcium ATPase
2, SERCA2) SUMO fbK-F-, #ETmK I 5l ik - 46 %
(transverse aortic constriction, TAC) .0 LI W
Ca®" K ¥ FJFE AN 7R 32 5] UVB fIlUS , N T
P Ca® " Yk B I 2R 1, WA AR 1 1 (vacuole mem-
brane protein 1, VMP1) B3 N, M AS B LA
PR 20 e R 9, JE ) UVB 35519
BT Ca®* A1 Z&ff UVB 1% ) ERS.
PAHEWIE B ME N (carvacrol, CRV) fE
LIRSS g ES UVA 5 UVB BG5S 0 B2 ik
ERS 7K {HH &35 A R AR 537 HL i 9 e ik —
G20

4 RE

UVB 7 S (19 B s A4i i ERS J& UVB 75 5 K¢
SRR SIS soR DSl AL S ESNE S UL
HUNSBRNES UER AR SUOCSE (ESE v =1 AP FERea
FEF ARG, R I W 2 B A 22 A B
B R AN BOR B B R B SAE NS o B
Xf UVB 75 S 10 B s 40 il ERS B9 RGEPERTTEA
WrR A ERS 55 b 40 i A )~ 0 e i A B Bl
AR A AR K R A 45 255 L UVB i S Y
ERS /R85 1], toiRT7 UVB 5 T 149 B kA5 1

TR T — MES U — BT ST 5 . R, 7E
AR BT AT AR FT 2 F LI B 1 — 2B 5T, B8
AR T UVB 55 ERS (9254 .
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Epidermal endoplasmic reticulum stress induced

by UVB radiation and therapeutic interventions
Lin Boyang, Qiang Lei
(School of Basic Medicine and Clinical Pharmacy, China Pharmaceutical University, Nanjing 211198)

Abstract The endoplasmic reticulum is one of the most prominent membranous organelles that plays a significant
role in maintaining intracellular homeostasis. Specific internal or external stimulus leading to the accumulation of
unfolded or misfolded proteins, alteration in intracellular calcium levels, or disruptions in redox homeostasis will
trigger ER dysfunction and, ultimately, endoplasmic reticulum stress (ERS). Physiologically, ERS is involved in
maintaining the homeostasis of the epidermal skin barrier. Uliraviolet B (UVB) induces epidermal ERS, following
the activation of a variety of physiological and pathological processes. It participates in the physiological processes
of epidermal barrier homeostasis and keratinocyte differentiation, and also contributes to pathological processes such
as UVB-induced skin inflammation and keratinocyte apoptosis leading to skin damage. Therefore, ERS is expected
to become a therapeutic target for UVB-mediated skin-related diseases. Currently, the clinical potential of modula-
ting UVB-induced keratinocyte ERS through the use of antioxidants, NF-kB inhibitors, and ER Ca’* regulators has
been increasingly recognized. This review focuses on the mechanisms underlying UVB-induced skin damage, the
molecular mechanisms of UVB-induced keratinocyte ERS, and the current progress of ERS-targeting drugs in UVB-
induced skin damage, providing new insights into ERS’ s roles in UVB-induced skin damage and novel therapeutic
strategies targeting ERS for the clinical treatment of UVB-induced skin damage.

Key words endoplasmic reticulum stress; epidermis; keratinocyte; ultraviolet B; unfolded protein response; re-
active oxygen species
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