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Enhanced skin protection against ultraviolet-B radiation through Cornus
officinalis extract treatment

XU Man', ZHANG Xiao-Yao', XIANG Tian', CHEN Chen',
YANG Xiao-Zhou'?", ZHANG Xiao-Ying"’
(1. Qinba State Key Laboratory of Biological Resources and Ecological Environment, College of Biological Science and
Engineering, Shaanxi University of Technology, Hanzhong 723000, China; 2. Institute of Basic Medical Sciences, Chinese

Academy of Medical Sciences, Department of Pharmacology, School of Basic Medical Sciences, Peking Union Medical
College, Beijing 100005, China)

ABSTRACT: Objective To investigate the potential of Cornus officinalis extract (COE) to repair skin damage
caused by ultraviolet-B (UVB) exposure and to elucidate the underlying mechanisms involved. Methods By
detecting the expression of UVB induced matrix metalloproteinases (MMPs) and pro-inflammatory cytokines in
human keratinocytes cells (HaCaT), the photoprotective effect of COE was evaluated, and its antioxidant enzyme
activity and collagen content were assessed. After exposure of mouse hairless skin to UVB radiation, extracts were
applied topically and epidermal thickness, skin water content and collagen mRNA expression were determined.
Results Under UVB irradiation (354.128 mJ/cm?®), 1 mg/mL COE significantly enhanced antioxidant enzyme
activity and significantly reduced the expression of pro-inflammatory cytokines prostaglandin E2, interleukin-1 o,
and interleukin-6; simultaneously reduced the expression of MMPs; the collagen content significantly increased, with
the expression levels of type I collagen and type III collagen proteins increasing by 13% and 75%, respectively. In
addition, COE could alleviate the thickening of mouse skin epidermis and loss of collagen caused by UVB radiation.
Meanwhile, COE treatment reduced the content of malondialdehyde (MDA) by 69%, and increased the activities of
superoxide dismutase (SOD) and glutathione peroxidase (GSH-Px) by 27% and 234%, respectively. Analysis of
mRNA expression in mouse epidermis showed that treatment with COE resulted in a decrease in mRNA expression
levels of Mmpla and Mmp3, while mRNA levels of Collal and Col3al increased. Conclusion COE can improve
skin damage caused by UVB radiation. This improvement was associated with increased activity of antioxidant
enzymes in cells, as well as reduced expression of pro-inflammatory cytokines and MMPs. The aim of this study is to
further investigate the photoprotective potential of Cornus officinalis against UVB induced skin damage through
mouse and cell models, and elucidate its potential mechanisms, providing a theoretical basis for the treatment of skin
diseases caused by UVB photoaging and the development of new drugs from Cornus officinalis.

KEY WORDS: Cornus officinalis; ultraviolet-B; matrix metalloproteinases; photodamage; antioxidant
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Rkt R T RN T R R BB R
JEC R, 909 # B2 ki 6 & B e 2k 5 iR P, 24hk B
(ultraviolet-B, UVB, 280~320 nm)%& 1 fE1% 2715 B 17 JZ Y #,
KRB 2o R 4R (reactive oxygen species, ROS)FIfE
S FIUUNET S IR 2 E2 (prostaglandin E2, PGE2). 4/l
& la (interleukin la, IL-1a). FAZJIEAZ 6 (interleukin 6,
1L-6) 4 3 B ik AN T - 8308 iR A9 40 F R4 i A8 e, i
2B (Cornus officinalis), FRASHT, J&—FP = FRRIF K
i 9 24 TR IR A A S, AR TR A2, A AN 2R
B R BT, IR R B . R |
TR IR 5 7 HIVRYT o BGAh, LA HAG 7 22 B Ik AR (1
PITNEL, BFEPUE . PR . PreEfl . HEBESE AR b ik
0T XUEE AU ORI T 2R B R R, R TR

il

RAFHUINTETE M . PR M ETH CAER W], 12k s iR iy
(Cornus officinalis extract, COE)E. A HLAALEE ], 7T B
P UVB 385 r o A {L 41 (human keratinocytes
cells, HaCaT) # Al 4+ Bt T Bk 3 44 1k ) [ (clutathione
peroxidase, GSH-Px) il #8 4 1k ¥ B 1k B (superoxide
dismutase, SOD) Wiff & J1 09 & B LI & N = &
(malondialdehyde, MDA) % & Fh s gy oh, 2sptat 4012
i UVB BRGHIK BRBREXF I AC 8 45 5 M s 2 i ik
T T o5 1A 900 1 BB T AN T AR 5, RS 3 L 2 B T
Fh i R G PR 4 XX UVB 5 5 1 IR RS ikt E 0L
RS UEER ., FEAIEKFE L, 114 HE KR 7T
R MG S0 MR . TRP-1 25 1R TRP-2 2 1 mRNA [k K
S, AT B 65 2081 A HaCaT 20 Y 3 8% 32 2 v A 1
AIRMHEYE, WO RARG M. (HE, fAFRN LA
FOGBAHLTMATE S . ARG B 2638 /N B2 f i



270 B dn 2 4 R R I A 4R

%16 &

WITINABIXT UVB 5 T 1 B2 IR0 1) e Of 57 18 1 94 F 1]
FOBTENLE, SR T HT UVB D62 B kP il e
AL BB 25 1 R SR A BSR4

1 MR5R%

1.1 b ISR

LA BE B (PG 4 By th 2B A |D); SPF Zlfitk
H/NEL(n=20, 18~22 g), WF V4425538 K= L sh iy o
[SCXK(BEPH)2018-001], Bevh B T R 223010 BEZs by 2t
HESH PS5 J7 e (HLHESC S 2022-03),

HaCaT 4iiffl. DMEM }5573k | R FAE#(10000 U/mg),
AR RO AR A R ), 2R RO 2R s Y
A B ), OB A % B i 3 (enzyme-linked
immunosorbent assay, ELISA)i{7{l £ . GSH-Px, SOD. BCA
FIERRIG . MDA RFIG . TRAKE AT Y45 (hematoxylin
and eosin, H&E)Ye (AR5l & ( HIFE = RAEYIHAR A A

UVB 4N (B AR L T2 F]); LS126C RIAMR
HEREIT . UVB-X0 #R3k (RIITIAR LR A Fl); CKX53
TR (H A AR T2 |]); MEL04E L 7K F- Ok
0.1 mg, 3 EMFFHFER 224 H]).
1.2 WIEREKEYIHIHEEL

SRR ITEN, K 100 g Bl LACBIR A
(E&FTYAA 500 mL 7K, 60 °CHEATH#EFSHEE 1 h, 20000 g
B0 20 min FfUE BB, 45 CCRURIRARBUR, 2k
TSR] LA BKAED) .
1.3 HaCaT ApaERBIEL

Z % R A HT I S5 7 kMY, SR UV AT (K
275~320 nm)Xf HaCaT 434755 0~650 mJ/cm” i)
o b TRE/CE AR AR IR UVB 19
EW, 7E UVB BSHIR], BR R UVB a1
96 FLAR Y HaCaT 4HJ, 381 5 40 M A7 25, R il
J¥ (half maximal inhibitory concentration, ICsg) k75 fx {3
UVB faftam gttt

14 HEREXRARETF. EReBEEABARE
Ee=[E Lol

HaCaT 45555 T 37 °C, 5% CO,, MIEWREN 10%01)
DMEM KiFeberh, S UEA R SIREE A, %I HaCaT 2/
SBABEII RS I E UVB 5S8R 354.128 my/em!!,
SCR AR (R4 UVB BRET) XHERZH \UVB+0.10 mg/mL
YA C (vitamin C, VO . UVB+(0.25, 0.50, 1.00 mg/mL)
COE #. WWZ#/KIRY AL B HaCaT ZHfL 24 h )5, LA
(354.128+71.93) mJ/em® F& UVB M5 2 h, K5, K
RE5% 24 ho, FHALINA 100 uL 1P 4HIEZL# K, I ELISA
G E NN PGE2. IL-la, IL-6. JLJE 4 )m 55 111G

-1 (matrix metalloproteinase-1, MMP-1), MMP-3, IFUJi )5
(collagen type I, Col I)FIIIIZ i J5i(collagen type III, Col III)
B, R 450 nm.
1.5 zhiMREEN

BN I (R4 UVB BESH . X IRZH(UVB 1]
5, n=4), UVB+1 mg/mL VC 4 (n=4). UVB+10 mg/mL COE
H(n=4), JRFRATHEW) ORISR 178 100 m)/ em?,
552 200 mJ/ em?®, 55 3 F 300 ml/em?, 55 4 JH#EELE 4d
300 ml/em?, EFIEH 5400 mlem’, HAAIRLERE, #/N
FUZERAE, B HAFH R R 4% 2 BH IR E, FIATHSR
FEAE-80 °CLAR KA1 HIT
1.6 /NERBZ BRIK 53 4630

BUNBRE T 2 emx2 cm ik, IEWW, o) HIEHE X
S . 7E SO CCRIMER P45 24 h, idsRTEDW, g).
TR A AR O IR,

B2 R IK A3 1%=(WW-DW)/WWx100% (1)

1.7 RERRENE

I 2 emx2 em JERRBRA IR, 4% 2 5 FE[E] % 48 he
8 | H&E J& H CKX53 % B i WA 40 1 . 8 F Image J
A e e JRE TS
1.8 EEFHRBEAHMERITH

SR A -7 2 MR R 2 PRI . RNALSL,
fd i Evo M-MLV & R A &4 2 mg & RNA JEFT cDNA &
o MBEZIRZHAPIRBUR RNA J5, FIF Green Pro Taq HS
WA &G A cDNA. SR Sl st R4 Wik S
(quantitative real-time polymerase chain reaction, gqRT-PCR)E
TN T4 R K 1a (Mmpla, /N, NCBI H:[H: 83995),
HJF &R IEEE 3 (Mmp3, /MR, NCBI 2K 17392), IRRJR
a1 (Collal, /N, NCBI JE[H: 12842) ARG o 1 (Col3al,
/INEL, NCBI JL[H: 12825) mRNA k&, Hd G4PDH JN
BIEN . BARIMR 22T Ik, SIINE 1 R,
L9 HiEALE

Fi A 5 248 i GraphPad Prism 9 #E47 B[R K Jy 2253
Br, W) T Dunnett 25 LUK . B0 LA (E bR
REFR, FIAREMELZINE 3 W &L HS UVB Gt
PR A, BE MK E N P<0.05 B EER,
P<0.01 A& 25, P<0.001 HiEM B EES

2 HREDH

2.1 COE ##] UVBiE5A) HaCaT HREAI{R 2 4BRREF

T COE X2 & A0 IR+ 7=k B9S2, ABIESY
Kl T UVB BESH4ih PGE2(E 1A). IL-6(& 1B)AN
IL-1a(FE 1C)AY R F 2235 3% LU 48 40 i R T %357 UVB
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#=1
Table 1

BT/ R B ELRRISIHFT

Sequence of the primers used for the mice skin tissue

S A R

Bk 2l

T 4: 5'-GATGGATCCCAAGCCATATATGGACGTTCC3'

Mmpla

TP 5-TTGGAATTCCGGACTTCATCTCTGTCGG-3'

P41 5'-TATGGATCCCCCCCTGACTCCCCTGAG-3'

Mmp3

FiEFEA: 5'-ATGGAATCCAGGTTCAAGCTTCCTGAGG-3'

P 5'-CGTTTGGAGAGGCATGACC-3'

Collal

e 5S-TTTGGGAAATTGAGTTTGG-3'

IR 5'-ATGGTGGCTTTCAGTTCACC-3'

Col3al

THF4): 5'-TGGGGTTTCAGAGAGTTTGG-3'

F#F5: 5'-GACAACTTTGGCATCGTGGA-3'

GAPDH

TR A: 5'-ATGCAGGGATGATGTTCTGG-3'

A 400 B

1

—

o
1

300

200

100

PGE2J5i & ¢ & /(pg/mL)
IL-6/57 ¥ B /(pg/mL)

G
o%?

@]
=N o
S S

1

N
S

R

IL-1affi i R /(pg/mL)
3]
o

e SX A A H, #8222 5 (P<0.05), * UK 2 Tl B35 (P<0.01), ***+f{ 3R 2 Fom ik .35 (P<0.001), T,

Bl 1

Fig.1

TR, SR, ZAMWE COE AR 1T WM 25,

£ 1.00 mg/mL COE AMHUSHER LT, PGE2, IL-6 Al IL-1a

YRR T BIRARZEXT IR 6.5% . 83.0%F1 35.8%, it

53R, COE b5, W] i R (LA i 4 A Rl 71 2=

ik, HRIESORE, $RIAERT UVB IGYT T v EE R
.

2.2 COE ¥ HaCaT AN EFR & EEBMMRIE
EA=ESv:bA T

T H3E COE Xt MMPs MR REE [, AHF5T
MET MMP-1(E 2A). MMP-3( 2B). Col-I(El 2C)FI
Col-II(E 2D)fFKIEAKFE. UVB HBET, 4 1.00 mg/mL
COE At 35, MMP-1 Hl MMP-3 (3520 SIAR T 23%F0
37%, AT, COE AbFESE MMPs 14335 2 H AR Mt 5
i .4, COE &1 T UVB 851 5 I R R ik &
#:1.00 mg/mL COE At B, Col-TAl Col-TTTH Jig 2K 11 /) 3=
IR HIE I 13%F 75%, FiRZERFY, COE 45 nT

COE Xf UVB #5311 HaCaT 4fi i1 fi 4 4 i (H 3R 3K (1 52 1
Effects of COE on the expression of pro-inflammatory cytokines in UVB-irradiated HaCaT

B 2EREAL MMPs [RIAHE, B0 UVB RS RIEE AR
Fikim, £ COE M ILRIEE AL F I HA) 21
AT S . XA SZH: T COE FEHUO G AL I 1, IF
S HAE B R AP RN ' A S50 4 10 A T SR A

2.3 COE 5t UVB iFSM/MREKRIEENX, TE
EEMKTEEHFE N

HPE COE /IS B M Bz ik i 40 & AR, X
FLR R ENAT T A%, HE A 878 UVB M|
SN R M SR S B HLAH SV HES R B A, AR,
COE b3 5 /)N Bl Rz JHR JE2 2 B S 0/ (Bl 3A), H&E YLz
HREM, 1 mg/mL COE 435 /)N EL B kR BE B0 Bt 41 s /b
76%(1¥l 3B). UVB #adftfa, /N2 R & K et il 41 ke ik
T 40%. SR, Fl 10 mg/mL () COE b5, TR H/KE
MEF UVB SRS E8T 32%(&l 3C). i, COE 4%
fift UVB 580 BT 4, 00 B Bk Ok 3, J8i% UVB 5]
AL R B 1T
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Fig.2 Effects of COE on the expression of MMPs and collagen in UVB-irradiated HaCaT

2.4 COE 3t MDA &£ SOD. GSH-Px Eg;E1EHY
=AU

55X B AH e, UVB RS X R /N U2 ik MDA &
1 L E K, SOD Ml GSH-Px i i 7 @ % FF /i . COE b
S MDA &R 69%(18 4A), SOD(& 4B)#iI
GSH-Px([& 4C)Bi it 23 BT 7 27%H01 234%, VC S FHME:
X HE L SeEAE SR RW], UVB S/ BRI, 285
COE 435, M+t T SOD H1 GSH-Px il I 14 w35 f2 ik
R, 28 F, COE TEHUSAL R I T B EWOR, AEls
R /N B kN GSH-Px AU BEE P, [A] i 4 fik MDA
L (P<0.001), 2 B L AE 34 5 e S0 A0 i 0 M s D g o
i A B A . aT R A PR A A R
7, REPRRMPIEEER . X PR TEES COE ¥

A R A A AL AR R M B DA DG, R AR AR
P R A 19 T
2.5 COE ¥ MMPs mRNA F1fZ & mRNA 7£ /)R K
SESvNbA

X Mmpla Fl Mmp3 mRNA 23500 HriES:, 55X}
MR A EE, UVB RS /NER A Mmpla F1 Mmp3 mRNA
KKFETE . i, F COE M S 3 Mmpla Fl Mmp3
mRNA KKKV &AL, S5XT A, 40 kAL
T 45%F1 42%(El 5A 1 B). It4b, & COE AbFRJF,
Collal Fl Col3al mRNA /K- & Jt & (Kl 5C f1 D), 5
SRR L, 2RI E T 71%H 600%, X — & K,
COE H.A 4l MMPs I 1 (¥ 73, DT BHL A% e Ji 26 11
(3
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Fig.3 Effects of COE on the H&E staining and water content in UVB-irradiated mouse skin
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Fig.4 Effects of COE on MDA content, SOD and GSH-Px activities in UVB-irradiated mouse skin
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3 i R E AN, MMP-1 J2 1 5 i 5 R PR A i £ A

AT K 56 1 8 AR B X B (W 52, UVB 4
S5 B Y e B R e ELA R 4 B 2T s ik ROS
TE R 5 | A 0 S84k I A 405 s TR B A ), 95 1k Al
A Al IR S B R 453, R o B2 ik 2 1k s e PO
H 0T E A 45 R SR S0 24 W 38 58 5 2 10 7 1 4k I A
22122 AHESY S AEFR T COE X UVB & 5 56 4 1
UVB 5R5 SBUZ RN~ ROS, UEHEAE T A
AL AR A 2R SRR AR SR, ek
TR ke ROS A BY T R R SOE Y TL-1a., IL-6
M PGE2 SR R A0 IR 712728 5 Z2 KR P 3 ek 41 il i
SeAfiE R AN A 7 R A OE B AR R RRE, A58 E B
T COE A X FE 1 o 6 Ak 1) 35 B AF 2 i S5 1 o fip )
1M UVB %@ 41 213 MMPs (149577 42, MMPs 7 [ I 2R 1

>

T, [FF, MMP-3 2 50 i | IFNTV Y i S5 1 AR, LA
e MMP F i HAM B B B 00N, AiFse g SRR, 1
UVB 5%} F, COE nf LIl MMP-1 F1 MMP-3 ()43, [
2 i Col IF1 Col Y& . X3 T COE 7E/&E UVB
ST . VO R EA B b AL RE
J1, WA PR RE S R AR A X IR A A,
5 VCHEL, 1.00 mg/mL (3B AEREAR MMP-3 (1) 3635l
{2 Col 11 Col TIF-A AR J7 T 22 B B 4 BRI

N THEGE COE *f/NEUR e BB e, At
FERF H&E Yo M58 3% B L AR IS8R 11 A8 k. i F
MMPs (77 L3800, S b R Bk ZR 30 2% B SRR 34 m A
JER P14 . COE 5 2% BT LA/ 2 i JREE B3, )i 2% e i
HEIREfE, SRR SOK R, XSRS COE X MMP 3%
TR IR —3 . RSN SEEGUESE, COE W] HEs& 4
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Efbo WAN, BEIRAL A0 Hr . 5 KR R (R 2R it
FEE—UESE T COE RJLAME UVB 2575 A K IR0
3. #RIM, COE #& A MLMHEME, il MMPs Rt 58 24
JE TR R DD ML 5 23— A T TSR B
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