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Abstract

Objective: To establish a rat model of skin photoaging induced by long-wave ultraviolet (UVA) and
investigate whether Lycium barbarum polysaccharide can resist the skin photoaging damage caused
by long-wave ultraviolet. Methods: Forty rats were randomly divided into 4 groups, a control group,
a UVA irradiation group only, a UVA + Lycium barbarum polysaccharide group and a UVA + glycerol
group. An experimental animal model of skin photoaging was established by irradiating UVA for half
an hour (intensity of 0.0265 J-cm2-s'1) every day for one week. Before daily UVA irradiation, apply Ly-
cium barbarum polysaccharide glycerol suspension on the skin of UVA-irradiated area in UVA + Lycium
barbarum polysaccharide group. Apply glycerin to the skin in the UVA + glycerin group irradiated. The
HE-stained sections of the irradiated skin, Masson-stained sections of collagen fibers and Cleaved Cas-
pase-3 immunohistochemically stained sections were observed. Results: Compared with the control
group, the keratinocytes in the UVA group and UVA + glycerol group proliferated massively, with no
polarity arrangement, the skin thickened significantly (P < 0.01). Massive hyperplasia of sebaceous
glands in the shape of a cluster, massive infiltration of inflammatory cells, and Masson staining showed
that the content of collagen fibers decreased. Compared with the control group, the expression of
Cleaved Caspase-3 by immunohistochemistry was significantly increased, and the difference was sta-
tistically significant (P < 0.01). Compared with the UVA group, the UVA + Lycium barbarum polysaccha-
ride group had less skin thickening in the irradiated area (P < 0.01), fewer melanin granules, less se-
baceous gland hyperplasia, less collagen breakage, less cell necrosis, less inflammatory cell infiltration,
and Masson staining indicated that the content of collagen fibers increased. The expression of apop-
tosis factor Cleaved Caspase-3 decreased (P < 0.01). Conclusion: Continuous irradiation of long-wave
ultraviolet rays with this intensity for one week can successfully build a model of skin photoaging. Ly-
cium barbarum polysaccharide has a protective effect on long-wave ultraviolet damage.
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1. 518

FERAE N BB 2, ANURIEEAE SRS Mo, TInEREKE, BRI THAESE KELI
2. MIVEEBEATFLINE, LHMEREMEE NG R 4EE R D, LABG %) LB . 481 55— 7 T,
S0 BN AT A R S i 7 AR e ) 4R i FE (reactive oxygen species, ROS), {75 4o 45 Ky sk IhBE[1], HEi
SRR R AR LT KU RIE el BORDIUE . SCENIIRAEEREIR[2] . KB Sk (Ultraviolet
A, UVA)RIEE R HIA IR, WA A GRS R, AT 51 Rk B e R U0, R .
UVA T KRR, BRI 2 19 N RS UVA R ok EEAE R3] B AMGEmIEN, BHH
TR 5NEEZUAR, SMNEMZ RSN TS e 20 T LB (4], H BTN TR A
LT R R A5G, e A B AR o ANV S B B A Ak 2 7 I T A LB [5]. R ARKE SR B
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FARIE RN SR, HEAA PRI g 7, ©) 2 K0 . Mitd 28 (Lycium
barbarum polysaccharide, LBP) & Al BRHEI M K B 73 2 —[6], IO A SLEEN] LBP RA FEIILRE . fRy
M. Prsafh. PiEEE. iR &2 k(7] (8], Bk AANFTEH. MiMH LBP &7 LA
B4 UVA 35 I B JRAiidss, A i . SOARSEIR T I FHEFL, Bt LBP & 15 T AORY B2 k32 UVA 45
BEATF ST . BARLL UVA JRGSATAS [F) Ab 3 00 K R S 0 5, 00 G2 [ 2 0 ) R A5 0 L 5 2 S A
ZEHPEN R RR, R LBP HiL UVA 845 1 3hfg .

2. RIS
2.1. BR

SR EY) 21~25 d [MEYE SD OKE(SPF 4) i 7 E BB 5= 5L i0 g Wy L S B [ & K5 IE 5
SCXK(7%)2019-0001]. #r4EMFE, MM, HHKXE, TARZHHEE.

Ao B AR A R BR 2 ), MAC 20 (R i A BB 44, 4lifE 98%), Masson 4y 47 & ( b
HREREMRHARAF). Pifk Cleaved Caspase-3 (Aspl75) (5A1E) Rabbit mAb (cell signaling tech-
nology A #l).

2.2, {438

AMT w22 AT (AL REKE R E IR B8 A R A F]), LEICAASP200 HEMZHZI/KHL; LEICAEG116
FIEHL; LEICARM2145 i AU bl CS-IV #EF 45 Fr L.

3. /&
3.1. B EFERE

40 HORERBENL A 4 4H: W, UVA 4. UVA + HIlCZHE4 . UVA + B4, &4 10 R, R
ML MRS T i, REEM 2om x 3 cem. E T B4 4MT (300 W) 30 cm Ab, BIKRL 32
FMIRER M 0.0265 J-cm>-s™, [RET 0.5 hd, SESRH —E . WA TS, NHATMATE; UVA 4T
Ja RHATRAMNRAT B A T 2540 B UVA + HIMA R ESHT 1 h 2308 R 1 5RTK 0.6 mL Hi:
UVA + Hifc 2 B S AT 1 h 230048 R iR AC 2 58 H il &R 7I(LBP: 0.3 g/mL). Fi 1 &Rk T
a1 A, AR TR B B B [9]. FRASSEIR4h o s, HOH S0 DO e BRHEY, RS, A
WAL, YA TR SR

3.2. HE &

TIAKNG ST Gk BER W B M 45 M W e R R e . PR R PR SR, BEKE B IR I 45 M YL Al 4L
Yot R AT K, YL U B IO TS AR KIS R PR e 5 10 2%, vERiRta, il i
BRI RK I KB N Qe eyl rp et 1 o3l , 703KV JETE 5% LB E I A 2 Ik, &
W10 Fp. 1F 100% LM EEWE 2 K, X107, £ -HRPEEWRE 2 %, IR 10 #. FHEH
J A R A

3.3. Masson $:fa

FE ) R i A K i 42 R Masson Gl it B kAT e e, e Weigert 2657 AR 28 YL (i 44 €4 5 min~10
min. FNRYE LB LR h 552 b J5 7243 /K Pk . 2 )5 H Masson AR Ge 2 3~5 min J5 7243 7K Pk .
TNFRLL ST et b e 2 5~10 min JE K 9918 TAETR . BEAHBRIAW . 5918 TAEMIZYE 2 min, JRAZE
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R QR P et 1~2 min 5 8988 TAE S /0GB, n 18 95% LEE I U1 A 2 4K, BEK 10 £ . ££ 100%
CREPERRE 2K, K10 8. EFRTERWRT 2K, BK 10 . AR5 FE 7 HIE A .
WA TSGR, R YA R O, A R, LTSRN 2Lt

34. BEBENRLERYIE

Y B E K, BEHUR, el EK, HETHEEBE, SR TN 3%8EK 10 708 BH KA
PEIT ALY, PBS 5 PG R 5% 25 1 T 37 CHRAR A 30 min, SRJGTEREANHE i\ —if Cleaved
Caspase-3, 4 CHId® . % —H PBS iEBE/E ARSI AR 37 ClfaH 30 min, PBSEBL/FEIMA
BRI I — 3 BT AR & N 37°CHAH L h, FEIIA DAB SR, el AAARRIME . W
8%, WK, HH.

B 45 BB PIAL S5 N RAE R — S B G e TSRS, B —BE A . B E
T FREHLIEE 10 MALES . FIWIARUEIN R [9]: 1) FAVEZHA AR )2 4% B0 0 P A o 4 i 0 1)
Hortidsr, B 0id N 040, 1%~25%ic N 1 48 26%~50%ic A 2 3+ 51%~75%ic N 3 43+ >75%ic N 4
grs 2) dHiUE AARREADE (5 SE G L) AEEILN 04, REAEILA 1, REILH2 55, IR
WAL 3 . PIITES: B IR R N s [N i i 43 A1 78 £ (immunoreactivity intensity distribution index,
IRIDI). IRIDI [A{HER K356 B 41414 Cleaved Caspase-3 ik &t K[10].

35. GtFEHA*

] SPSS 25.0 X s2ge e #E4T S8t i, ELEAS[R) 20 90 K B R e JE P 2 S SR FH B R R O =00, P
< 0.01 NERAGHFE L AL Cleaved Caspase-3 & 1 IRIDI )2 5% F £ AN REAS oA
1 Kruskal-Wallis H #4546, FF3E4T M Wi . B a = 0.01 WAL FRTE .

4. R
4.1. REELEESFENE

JEINEE LK BRI E AR . HE Bt gf Rt BRAL(ILIE 1(a)) B pRaS /52 8, B BRA = T3
FEME, 5 UVA HREIMERAREEZREP <0.01), HM5, TRAMEZE, BERRS A,
MBS EEE, M5, JEARY: UVA HOLE 1(0) kA RIEAEL M, =
JZo BRI RS A, TR EHRS, R AR RZ I, S TR ALK B LR B SR 2 P 1 (L3
1), B3R B ANMIASU R, PROGRAMMIEE, e R A R RO, WIS DU ARG 2E . RAABIR
e HBCFRMALRZRE O, THL B SR BANE Y KM, SRR K g
A R IRAUR, BREIRUOH] B PO E AR ST . SR EE AT LA UV, I8/ AR R A DNA 842 [11],
FENUARRIS UV BRI PR T . UVA + MIAC 2 BEZLOIL I 1(c)) BBk S B R 1 IS 0T kb, 5 UVA LR

Control UVA UVA+IAT 2 UVA+TH

Figure 1. Histological observation of the skin of rats in each group (HE staining, *10)
E 1 BEKRREKARFIEHE &, *10)
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Table 1. Effect of Lycium barbarum polysaccharides on the thickening of epider-
mis by ultraviolet radiation (X£s, n=3)

#® 1 WIS SN RINBHREIEERIFM(X£s, 0 =3)

21531 B 15 T B ()

Xof HR2H 16.44 +0.3**
UVA 39.79+4.1

UVA + MIfCZ bk 20.08 + 2.1%*
UVA + Hitl 4232+15

5 UVA A B**P < 0.01,

BEMIER, RMMIRTEIRD, R RZ MR 2 A rh i D A, SRR, R
HRICHI KA, BLHI LBP SEilsl 7 UVA X BRI 4477 AHELALAE UVA + T L 1(d)+, Rk
MR AR A, RGIEERRES UVA e R 575, IR ARSE, gy kel B
FOMRL] R 2 5 UVA AR 05— 20 BN EIRET UVA 3R IRCR . ik, BRI LBP 47— € 9T
JI UVA 45545 -

4.2. FRRRRIEAHRINT

iIL Masson B taknt b % AL ISR A 4E AR b . T LAt RZL (L 1] 2(a)) 3 e JE B35, )2 A
HRRIEW )T, R RIR A 4ERB R, A2, HARHS, TR, Rak
) UVA L E 2(b)R B35, TR A L TCAR M HE S . LR R R g R i, T4
[T IR Y& b . WA 4EREWTIAR B . U] UVA XS BRI IR AT 46 — e it T UVA + #)
FEZBEAL LI 2(0)) I REF HEFE AL UVA LB R 0 %, S T 4 25 B W) S M » i S 4 2 I 28R P T2
AP, Ui LBP s> UVA ST R K416 UVA + HImZ LI 2(d)) R 2 4 i 45 £
AL UVA HE B, RIEL4E ARSI ZEL, W L H i BEA B Lk UVA SR EF R0 5 i . Bh &5
Y, LBP H AP UVA B3 i R A 4EmfE A

Control UVA UVA+IIC 2 Bl UVA-+HT

e s

Figure 2. Skin fiber staining of rats in each group (Masson staining method, *10)
& 2. BEKREKRAYERE (Masson L, *10)

4.3. BBHATEF Caspase-3 HIFRIETEL

Caspase FKEAEM L4t B iH T HAT BURR EZA/EH . Cleaved Caspase-3 42 % 4] Caspase-3,
RV RARCBEAN. HARMAERWSRERY) A, KIS EA S A%, HEd, R8s
ATLE S B BT B4R AR (0L P 3(a))o 1T UVA 20T UVA + HImAL B EgR M g (R, H B A e R %
JERE 3(b), 14 3(d)). BT UVA BT DA 4000 6 0 s, dE i 0 fe ik . 5 UVA ZLAHEE UVA + i
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AT 22 B 2 FH 1 240 B S o (L ] 3(d)) e B0 1 = rh U FE VR AR B o0 AT b o & 2H IRIDI B I 2 Fios o %)
HZH 5 UVA 4H1A] Cleaved Caspase-3 ] IRIDI {5 B A .35 7 7(P = 0.0001), XfH4H 5 UVA + Mitd 2 i
Z I8 IRIDMEARA B3 7% 7(P = 1.000), ZRrARAS 7, MRS HmAR IRIDIERA 2%
P25 (P =0.001). UVA + HIfd 2 HEZH5 UVA 418 IRIDI B A &3 M2 5 (P = 0.004), UVA + Mifd%
P UVA + HlidH e B B 22 7 (P = 0.002) . UVA ZHAI UVA + HMZHE IRIDIE 2 R L 4iih2
B X (P =1.000),

Control UVA UVA+HAT 2 1 UVA+TH

,‘\/‘”f’\/ e N

Sl O b

=

Figure 3. The expression of caspase-3 in the skin of rats in each group (DAB, *20)
3. &4HAR Bk caspase-3 FiAIE N (DAB, *20)

Table 2. The distribution of caspase-3 positive cells in each group

5% 2. &4A caspase-3 FHMELAME D FIB N

25 1114 IRIDI “F#5{4 P1 P2 P3
o 10 0.2 — — _
UVA 10 3.2 0.002 — —
UVA + Mt 2 i 10 0.3 1.000 0.004 —
UVA + HiHl 10 3.9 0.001 1.000 0.002
Pl: SxfHRALLE:; P2: 5 UVAALLE; P3: 5 UVAHHIRE Z B4 LR P {E 45T Bonferroni 1 1E.

5. i71ig

B s —E B2k, ARSI R R R KB TR SR AR 7E B B SR B A% 1 2% A
ik 2o rEH . BRI AR N AT A i AR B A E A, SRR A TE RS
TR, RETS R IERUR N JeE i JBURS A OSEIR8]. HIGHR IR MR TR K N 2K,
IR ANE, FIE 5, TTEIEERE, MRRRA4E. UVA SEARZ KA, RIER R KETRF
EERT R, TR A E B R TR, HORER 2 AT AR UVA 5 2 DI OC .
ORISR R UVA AT E RS, 2RI UVA WA iz .

UVA St 5288 0.0265 J-cm>s ™, & HEhWabsbnt, L8532 74100 333.9 Jem™® (Rt . Wisiss
REIR, BAYITE, UVA KRG, a7 DR R B i, B2 AR E R R, 308K
AU R, BERMMIEE, RAMIRNE, BT Kel, RARREARE. MY R EHE
H BT, BRI AT B S 1 KUK [9] . Masson et gt B nT DL R 2547 1) UVA 4171 UVA +
AL B i SR AP 4RSI 2L, IR TR R 92 o HE He Rl Masson Hea#f th L B R4 L i e 6,
B FHLE R, TR, UVA+ Hld Nl . BT 20 B g i 44— 5 o vl BE A R EF
YRR M A S IITEAS, AT AR S B B, A st B 5 5 TR R T REATLE I SR AT
PEAR . i SR AT g B AR H LT H G AR [10] 0 SR 27 4k BB ARV IS, BBt e R AR Gk
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KA . HEFIZFLIWE . BRI UVA 45 UVA + H il VLET e Wi A8 55, 5500 n] fg
UVA ek k= A 4i2E 3R D A%, 48255 D fEALAL SN 301k & op BAG B 8 [11], ASSERG R A1)
3 RIS, 6 LG, (AHREAT T —PRRIE. 45 b, SEIRSE AT IO RHE
R, N2 AL ET RT [12] o HURT CAUE B H o T R k52 UVA BRSR™AE ( 6 2 A0 I SR R A

BUASZF] UVA I8 8 1 45 00 S8 65 25k W UVA, /0 4H k% 7 DNA SRAS[13]; 38 ik )38 iz 1 i
(1 - W HE M RE I VAR ) . UVA + MIAC 22 B D B3R 5 UVA A REVEZ R, MUY A
Ji 3 A B R 55 HLAHES S, B RN B b, R AR IR TG I R A SRAR, RS DU 4 M 1 AR R B
RIS BRI 2, RIRAAEWRRE R, HPEONEC .. Uil LBP v LI UVA X B ikl
B R BRI SRE RS, A BT RS E, 2 L T RE,  4EREURRRAS P . LBP
TRIP B R ST 4, 4 kE R R S KRS 50, DB A . X RES e bae a8, i UVA &
it B A G R A, TR . LRSS R, LBP BBt UVA H51EH .

UVA AT LSRR BRI T, 254551415 R BUH Caspase-3 FI4F S MERNHIFIALEE UVA FREFIT
HaCaT #8258 4232 2406, R UVA 51H2H HaCaT 4iMuJd T4 Caspase-3 #k#it M 1-. HaCaT
L —Fh 5 TR N A Y B M AR AR AR LR A AR 3R R A . E A2 [15]55 ) UVA + UVB &5/
BRI AR AT A O T B L R ) Caspase-3 R IA a3 5, DL L5 BH, Caspase-3 5 UVA 5| 2/ i ik
ARAT R D). HRE AR EE T, S5 RZAI LL UVA 41 Caspase-3 £IA &I £ (IRIDI {H .3
BR), UiBAAMRE T E, UVA BBEAAT DU SRS, 6 AT USSR R P B T xS
BT AT B S8 45 SRARBRAIE o 11T UVA + MiAC Z B4 IRIDI AHLEE UVA 41RH 298/ P < 0.01), R IL T LBP
ORI UVA S5 1E, X TR 5 HBUE L IRE 1A 0%, M8 UVA ST B BRI AR BESS, H AR
B/, BETTED T M TS, AR T BRI . UVA 4. UVA + H il 5 % )2 & Caspase-3 ikl
B HRAH A, I AT B8 A R R R AR R AT M AR G . MU AR TE 2 I R R A A,
TMIAERE DR 2 1 — e R A 7 B AR i v, k4 i 3 24 1204k o A5 i T8 AL 1 R i A
FHAR B, FAR I i B I ARG I, H AT UVA SRR 73l & (R A5 4+ [16]

LBP (Bt E AT FH v] LA BIA LA 25080 UVA TR BT8O kAR A E S T, e fase, BF
FSH 1977 S 6 ) DR SRR A0 A B AN 591 ) LKV

A SZIGE T UVA IS BT B ot 2 A A, IE S LBP AL BE 17T LA UVA i Bz B 45
*.

=
T B [ B A XK A AR AN I 2Rt R 55T H (S202010752016)
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