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[(HE] HH RiITXLEAAREZE B EELREABEEBIGR ., Fixk 32 2 M Wistar X K AU
SAEGW, KR fAFTEAY LM, HFHSR, BREGM, HA KM KRBT EINE BT I L
PRET R R, BRLERIAE, XRARAXL “XU” X, BRIK, BARSK; %42 %E
WRRALTHAEFE2 S my (kgod) #EF, BRIK, #ASK; T4, BRAAFRLRARALTFZNH
ARBREE; SATRELTR, TRABRXRAFHBIKALR, Al KA RGEKE; RAHEEELR
FIRALRE T A ELISA & k8208 & @ 1 (Collagen ). I/R&E A (Collagen 1) &% ;
KR A =8 (MDA). & BH kit 8L ds (GSH-px) . AW LEE (SOD). i ALK (H0,)
Foit B L & B (CAT) E M ; Western Blot =AM R 202 P AE M AR O MEAA X E G IA/IBEEE3
(LC3). 2Rz Z446%8 (p62) Fe g tEAER (Beclin-1) & AKRTF; qRT-PCREHM KL T LC3,
p62. Beclin-1 mRNA %A ; R WAV EE K A NMRAGBRFEL, R HEXELRIF®, 294 KR
R E R M, BEHEY; BRAAXROEKERBEER—; LRAXREL LN LT, BEK
AL, BREHINER,; SEZEARIABAR EEBERNATR, SEaui, BRAXKEKER
/(‘5\7K'§’/3\KH7J’:?H.?R“PC0H&gen I. Collagen M4 S &k, R SOD. CAT F» GSH-Px #& M3 AL, H,0,
B MDA F I Z, p62%& @ K-F &L mRNA &k Ft &, LC3F# Beclin-1 %& & K -F & mRNA R & BAK (P<
0.053% P<0.01), HAEEAME, L &4 EREBFRHAIIZE (P<0.05KP<0.01), kA FELEK
28229 Collagen I #= Collagen 4% 2 F LAt F &L (P>0.05), ZHBELRET, S 2ok, #
AL R BR AR AR R S, KB BIAKRE S04, M MGER; X RAR KRR I A KRRARIK D
Bef vk, BLE@EANTILAR MR TAI M, mEEFEARER LY RAKRENE, &8 ¥ &
“RT RITREERGEEER TS L AT RS FTL, Birmie A, REKREGESRA X,
VSCEE 9. & ok o Feik: 8

[FEiE] ki, ApEiL; X £, XLR; A%; fALEM; KREZES

BRI 2 A W PR A i A PP ] H B
EACIG, I o P URE DR 2 RS MR R 3R L [ i 42
M AR Y, Hrp ARG DR A E AR
b, 5K 80% . KIIREE THRIMAT,
BRI REsz i, AT 51 B IRRAE , L2
R ORISR B, B RS . 9t

HEEWH : HE A RBF 34 (82004438) s R H A ARBL2E L 4
(2023J01869)
D4 EIRAEE : 120845750@qq. com
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I I 2 LA A W v 3l A7 1 280 R i A
AR, IE A R AT PO R A . AR AR
AEFEAN M N IR ARE . BESE Y R, RAMR
AR, AWEREPEE (ROS) A &= A: migid
i, I IH R AL B BT AR H BT, B 1k ROS
AR, AT, W s i, Mmksz
S i kA M ROSH R RE, A S
BRI G A B R A B T BR AR . BR
AP SEIESE, R “IIT” JNRRES W AR
E U 02T =R AR €L VN i) 41Nk e = e
i, IEZ AR R Y I, AW AL
R QN & VSN N A B S SIIWAG) €5 e 2y L i)
ATREAE AL, A PR AR 22 A4 . A
FOT RO R B R S s e B R 2
FAL (LS 2021177).

1 #RE5FE
1.1 4

fa FEMEPE Wistar K32 R, 6 JA#, WA i
W e LR S A RSN F], g shi Ak =]
WS SYXK (/) 2017-0005, KRl 3E THaarh
B= 25 KA S sh oy, W SR EE IR (22+2)°C,
FAXRE 50%~70%, 4 HARIE 12 h 16 RE A E]
1.2 E=&XA 5

LR (45 . BL539A), Biosharp 23 Al ;
HE Q63557 & (It5 . G1120) . BCALHI & (it
7 PC0020), Solarbio v Al ; #EARE (5
RH362915), i BALFHE AR A\ SDS-
PAGE LUK (41t5 . MA0238) . BSA £ (it
5 MB4219) . “HiFBRM (Ht45 . MB988R) |
ECL & (LS. MAO186), FELATH; G
K BE M 1A/IB-52 45 3 (LC3) HLAk (41t 5 : ab63817) |
ZRZZAEGEN (p62) bk (5 : ab240635) .
F W4 S L (Beclin-1) $T48 (FHE5 : ab207612)
K [E Abcam A H] 5 WA EALEE (SOD) 5 &
(b5 : A001-3) . A AR (CAT) & (it
5 A007-1-1) . A H IR A L Y B (GSH-Px)
HAlE (5 A005-1) . HEfLE (H,0,) i
& (5. A064-1) . TN (MDA) i{il& (it
5 A003-1), FETENAEYIRHEARAE IR
HEH T (Collagen 1) ELISARF| & (5. CSB-
E08084r) . i I (Collagen Il ) ELISA 5
& (Hit5 . CSB-E07924r), FE[FH eBioscience /A Al ;
B (5. A17876), Ala Aesar 23 Al ; HRIR

(5. 18456), Ted Pella /A ) ; Jbesh (45 .
02624-AB), SPI/AF],

ML K (ME203E/02 5, 4 35 — 45 F) 224X
RONHE), EE LWL (KZ-1L#Y, Servicebio
N, BEFRY (Multiskan 2, FEER K AH IR BT A
"), e R (HS50S 8, NikonAH)), HLT
B (H-7650 B, Hitachi 23 %]), i 3] A #L
(RM2235 81, fEEDRRAH), =R BB RS
(ChemiDoc XRS+#Y, Bio-Rad A #]) .

1.3 5 ARAER &

W K RILBEHLEC L 2s LI aL . BRI | 4
HAEEY, URA, FHAHSH . 4K RIE N A
K UG, T 4 MM 255 13 Mo (KRR
e R 2E e =) Ab A B ITIG K BRI,
BT TR B R 4~6 min, HIEK
FE BRI, PR XN N 4 cmx4 em,
BB P R FH FIRE 0 A AT B AR B . BRas 14l
Ah, AR H KR 2 AN O B g vy Ot 2 s
B RIS A R S AT R AR B, AR T
SCESI,  BRES 10 min A A5/ NLLBER B (MED)
397.2 mJ/em®, FEPABCHIE T AL, B, 284
UGS 10 min, 253, 4 J8 BREFHIRIE K 28 20 min,
55 5~8 JE U BB ST E] A 30 min, Ak PR
PikA, FM., JAH&SKRE 1R, &S5 K,
BER VIR, FReeBRGT 8 Al B fE 2 K B Tk 46 iz
HLARE . A Sri i, SR BRSO, 3 B A
DRl
1.4 Tz

LR R, SARRIFRIEIT T, 3L
RAKR “HKIn” FCEMSIR (LR &) ™ K
SUPRHE A, SR FT R BROCTT /XX HAR 1 em
e A X AT 46 B AL, 0 S B B A )
BHAESmm, 8 mm, Hi#) 50 mg (Y SCHE T
KICIIX, LT S B30, Fr U 415 /2
i, MErdd, BlEmek, k3, ik
24605, BR1K, BRARSK, HLTH. RiGR
BRI LT, CEW. gEREARRA T AEBE
AKHE G 19 B9 24 2R BRI, #5225 mg/ (kged)
HEE, BRIK, BESK, #EETH. Mafadl.
RREAYZH RN F 20 A 755 1 A K
1.5 MEIGARA T ik
1.5.1 FmagsbikEns KRE&EF—KTH
JE U HEOH . 20% 257400, 5 ml/100 g f5 16 1 5
P K BURRIE S, DI R BT ¥ 201 6 DX I R ik 29
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4 emx4 emo  BYHUAS 2 K BT O BE A Bz ik 2 4t
251 emx1 em K/, FHLF IOPRG %6 R 12 Ik 018
H, 0 IFR S, BERDE AR T, 80 CHt
T7h, FHRBCLTE, IHRERESKEE TR &
KEHSF= (BE-TE) MABFEX100%, FI4 K%k
ZHL-80 “CHEAFIEH
1.5.2 RBALHE &  BIHA A KRB
EERA 2 R 2H 21 0. 5 emX1. 5 em A 22 58 W o [
FEL, CERUBUK ., B AU R, T HE 2
t, 6B T SRS 2 K IR 2L ) 6 B A EL R ARk
1.5.3  RARLRAAL g Arteml BT 2K
BT BB B B R A1 212 0.5 ¢, InAAEEEER K
Sml, BT KK AP EGI TR, )5
AP R BT, 4°C, 5000 g B0 10 min,
B EVEW, o B0 & ) R AR R o 00 2 R Bz
WRLALA) 3 W H,0,. SOD. MDA, CAT K GSH-Px
T
1.5.4 ELISA &N EKARTREEKEG S =E
K HBEHLEC T 3 1k B B 21 3 H R R 25 R
BEELET, 4°C, 5000 g &0 10 min, B
W, #% MR ELISA 35500 & U BH 15 45 A R I B2 ik 41 21
1 Collagen I I Collagen I 742 .
1.5.5 Western blot 34 M &K ik 2822 p62. Beclin-1
FLC3 & G KT SRHBENLECFREERAS A3 H
KRS HB G RESE A B IR A S5 3w, 18 BCA IR
F GRS A e . B 20 we & I #E4T SDS-PAGE
BERS UK I I, S%BSA A5, 2Bl A—bt
LC3 (1:1000). Beclin-1 (1:1000), p62 (1 :1500)
B B A GADPH. (1 : 1500) BUiRMG BEw, B T
4 CHBELR, MAZPERNT 1 h, ECLE®,
BRI G RaP RER A, HNEASHNSE
FR BEAE Y EAE A E A8 1 A ARG 3R08 A 7 o
30T .
1.5.6 qRT-PCR i # 0] & Bk 28 4% p62 ., Beclin-1 o
LC3 mRNA &5 RHBEVLECTFRILERS A 4 H
KT B J R 41 200, 1 g B AWREE, A
WRIEATIE 53 B R 20 2Bl AT 1 Sk 4 R ) A oK
MR, BT, R & U AR EUE RNA,
PRI RNA FE R AT 5 558, 345 cDNA, #i4iE
WL S cDNA it & RT-PCRAK &, ¥E4TPCRY™ I,
Fe AR W B S G i th 2. DL GAPDHAE N
ZHEH, SR 2k T T, BAEEAREAT 3
HALEUE. PCRGIYIMA B i v AR TR,
RABRAFSEM . LC351Y): LilF TTGGTCAAGAT-

CATCCGGCG, Fiif AGCCGAAGGTTTCTTGGGAG,
FEW K 179 bps Beclin-1 514 . F i AATCTA-
AGGAGTTGCCGTTGT, F i GCCTCCAGTGTCTTC-
AATCTT, F=¥KJE 103 bp; p62 514 Fiif GCA-
CTACCGCGATGAGGATG, Fiif: TCACAAATCAC-
GTTGGGGTG, rF=¥KJ¥ 149 bp; GAPDHHI|Y). L
if ACGGCAAGTTCAACGGCACAG, Fiif GAAGAC-
GCCAGTAGACTCCACGAC, =¥ J% 60 bp.
1.5.7 HHENE L A MR K54
K BT AR A F ik 2 21 [/ T T4 14 2. 5% 1%
TEEH, 4 CCUKFEIRAT 24 h, VRIS 1% kIR [E
FE2h, oK. AR @Y R HLY) R R AT R
ERTS ORISR AU A T gt 0T FH O S P
WL e k20 fL S N 2540
1.6 %it®riE

K HISPSS 26. 0 #4748t b, TR BRHIART
FIEAME, UMEbREE (xxs) For, KR
KRy 22508, 7 225 PR R T LSD k4, 7
ZEAFFHIEE R ] Games-Howell 1, P<<0.05 R 2=
SAGIFE .
2 #R

2.1 BARRERARESKEILEK
1w, SEHALRE, BIAIEKRERHARA
FOKEFEL (P<0.01); SR, 4ERKE
WX RAKRBE AL G KT R (P<0.05
8 P<<0.01),
R SURBZ IR UE K G A

Table 1 Comparison of water content in rat skin tissue

in each group (%, #+s)
415 LAk Fok
l=E| 8 61.810. 31
RERIZH 8 58.78+1. 54
feAREH 8 61. 000. 92"
RHE 8 61.38+2. 13

H:oa) SR P<0.01; b) S LE, P<
0.05; c) HEAIA LA, P<0.01,
2.2 BAKKAEBMLHE &4 Rk

Bl 17, 25 FIZ R B J IR SR B 45 A g, 2
FESY, dMuHES) %, R H AR
B 20 R BRI B JEk 3% F A8 JE TS KL, SR AR —
HRIERFHI T AN S, SERIA R, Lk
AR KB RALUE SR BR KRG, KL Z2H
FW HA-, JREERCHIS), HEZHR R % 4
R EH R KB A LU B AT s, RIEZZ
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HEREA
1 SRR R

Figure 1  Morphology results of skin tissues of rats in each group (HE staining, x40)

IR AR R . 5 RA S, diAREHARLMA

R EZ AR BEANE, REZEEMHAY, &

JEARRLRA

2.3 BLAKREAL LB R ISARE MR
F2n, HEAALE, BIAIA KR KHS

SOD. CAT il GSH-Px i PS4 FEAK, H,0, & MDA i

LR (HEY(, x40)

HH Collagen 1 F1 Collagen Il 7 FFAIK (P<<0.05);
SRRV RS, SER A R 2 Collagen 1 il
Collagen I #4715 (P<<0.05), M4tk R E4H %
SIS E X (P>0.05),
F3 SHREHLKH L Collagen 1 Fl Collagen Il
TR

PEFFER (P<0.01); SHEOEIGIHE . W AA 54 Table 3 Comparison of Collagen I and Collagen Ill content

M2 R R R 4141 SOD . GSH-Px Fil CAT i 1

in skin tissue of rats in each group (ng/mg prot, ¥+s)

ﬂj}l’% ’ HZOZZZ MDA E‘rﬁfﬁ%{f& (P<0.05 5 P< . 2H 51 AL Collagen 1 Collagen I
0.01). & 481 54k 2 B 414 55 b7 Hoe 2 50 25 14 3 3.64+0. 15 2076. 63+71. 82

) ° T T BRG] 3 2.39+0. 14 1683. 39+36. 32
Gt (P>0.05). feAEREL 3 2.86+0. 51 1837.05+199. 36
2.4 %éﬂ k E{f{‘ )iﬂ/"i é"ﬂ 2 Collagen I ﬁ" Collagen ]]I P il 3 3. 05+0. 72" 2050. 76+122. 80"

SEE
R3Im, HEAAE, BRI R RH N
R2 AHKRELIRA GRS bR 1 A

H: Collagen T, WIFE T ; Collagen I, JEFA.,
a) SEAAK, P<0.05; b) SHERY L, P<0.05,

Table 2 Comparison of the activity of oxidative stress indicators in skin tissues of rats in each grou (x+s)
p y group
ZH 5 [k SOD/U »mg prot™" CAT/U-mg prot™’ GSH-Px/U-mg prot”"  H,0,/wmol-mg prot”"  MDA/nmol - mg prot™

gp gp gp L0,/ gp gp

FHHA 8 22.46+1. 14 4.99+0. 66 2. 67+0. 10 12. 77+0. 82 3.74+0. 34

AR 2 8 19.73+1. 34" 4.0120. 14" 2.43+0. 20" 14.78+1. 19" 4.27+0. 229

HEEEN 8 22.29+1. 71" 4.7320. 43" 2. 61+0. 06" 13.17+1. 06" 3.74+0. 207

P ¥ 8 22.06=1. 88" 4. 89+0. 44 2. 64+0. 07" 12. 89+0. 85’ 3.74+0. 229

H: SOD, MAYIEALEE; CAT, SAMEN; CSH-Px, HMH M EE; 1,0, %I ; MDA, N,
a) A4, P<0.01; b) S5HEBALE, P<0.05; ) SEEA L, P<0.01.
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2.5 ALK R LML p62. Beclin-l F#LC3E G
KT

Fan, SEAHE, BRI KR R4S
p62 7 KT8, LC3 Fl Beclin-1 2 1 7K ¥ B AR
(P<<0.053% P<<0.01); SR LEr, W RAE
Y R E AR B IR 2 p62 35 /K AR, LC3
Fl Beclin-1 £ F/KF-F+ & (P<<0.05 5 P<<0.01) .
W RHAGHER EAS IR LR ZE SRS E
X (P>0.05). &4 KBEKAL p62. Beclin-1
FLC3 A UK E LI 2,
x4 BAHKRBILIRAL p62. Beclin-1 F1LC3 E K HL#E
Table 4 Comparison of the protein expression results of p62,

Beclin-1 and LC3 in skin tissue of rats in each group

(/GAPDH, #+s)

21 R p62 Beclin-1 LC3
=k 3 0.67#0.17  1.3120.27  1.71x0.13
FEAZH 3 1.3640.24%  0.77+0.04"  0.92+0. 19"
HEHEEA 3 0.80£0.157  0.93+0.027  1.34+0.04"
¥l 3 0.81£0.157  1.13+0.04” 1.610. 14"

TE: Beclin-1, FMERFFMEER; LC3, A AHICHE T 1A/1B-
REE3; p62, ZRIZELEEN,

a) 5FEAHWE, P<0.05; b) §F A4, P<0.01;
¢) SERIAIE, P<0.05; d) SR LA, P<0.01,

Beclin-1 |- — E’| 52 kDa

LC3 |——-—|16kDa
p62 | | 60 kDa
GAPDH | i 36kDa

X L
'ﬁ}( )ﬁ’g} &ﬁ{?" c p
"L;&/

1: Beclin-1, HWRFRFIEFER ; LC3, AR
HH IA/IB-E25E3; po2, ZREZ R EEA.
B2 SAKRBREKHAL p62. Beclin-1 FI1LC3
LKA
Figure 2 Electrophoresis of p62, Beclin-1 and LC3
proteins in skin tissue of rats in each group
2.6 AR KFEIRLLE P62, Beclin-1F= LC3 mRNA
F 20
5w, HEALE, BIAIE KR KN
p62 mRNA ik F+ & (P<0.01), LC3. Beclin-1
mRNA FAFEAL (P<0.01); SEIRA R, Xk
H 54K EH R BRI p62 mRNA kR,
LC3. Beclin-1 mRNA 335 J+ & (P<<0.05 o P<
0.01), ¥ HRHGY4EH: R EHKIEIR LK ZE T
FitEE L (P>0.05).

R5 BHAKRFEILAL p62 Beclin-1F1LC3 mRNA Fik HAE
Table 5 Comparison of the mRNA expression results of p62,

Beclin-1 and LC3 in skin tissue of rats in each group (x+s)

21 51 R p62 Beclin-1 LC3
EE 4 1.23+0.08  0.84+0.03  0.87+0.02
AL 4 1.50+0.08” 0.71+0.03" 0.73+0.01"
Ye=REA 4 1.33£0.04"  0.82+0.06 0.77+0.02"
Wkl 4 1.23+0.09”  0.80+0.02" 0. 80+0. 05"

TE: Beclin-1, EWEFRSFIEIER; LC3, WUEEMOCEH 1A/1B-52
B35 p62, ZREZRSGEHENA.

a) HEFALE, P<0.01; b) SEEIA LA, P<0.01;
c) SR ILE, P<0.05,
2.7 ZBHRREIKALESBET B 2 DRTB R
23

K37, = HA LKL e, BEIE
Wy B IRANAR] B e R AT A, HE R
3, ARG R, I A iadl, AifIE A
Wik A o AU P IR A MR AR SR 4, ZokifA i IR
wmas AL, ANMIAE IR, SR AL, RAH
R BB JERZHL L BT IR BRI/ IMA, 5T
RN Z SR MR A5, K/ —, BT AR A AT
UL B g/ MAB R RGN, 44 R E 2 B A AT
TR A TGS, (HAISERAVGEV .
3 itig

BRI, RO B R R SO
BERZE, BEREAE, TAMREREIRTE, HWHLA
ST SE W . MEHE M IEAUR I, ST g, UK
PRIt SLE MR PEEER Y HERR, KSR
it Kz JRAS REAS B 58 3 4 i A, AT iR B2 Ak 0
gy B, JHEIERR DDA . BRAMES . AR
1A SE A B ZAR W . (MR &g - Bi)
n: “RF, RESY, AU, fEE R,
W EAT” WRAAIRELENK . BAK T, WA
Sl CPEFIRA . PRIEAEARSE IR, FEIRIT YN |
T O Ag b o R R mEMER Y, ot
FORE LT (KM - BEIRR). (USRS ik
BT L Bk, o f8ou R, BDARIIE
R, HAARR . ITsUR TAEMK L, AhNmZ
S, RERKS R EBARSSIEA, AR T IT
KEEZL, TIANFZRE, miyAs) HERk
KIC/X “HEBZAL, BRI TH, AARNRIE
B, AR, AR =AW
TR =AM R, TR =
e, SANKEAL”, INNKITHHITZMR, Kot
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YR E

FESFRZAT K, AEATCIZY; LRK
JCA] DU o B EIRAT . B H, AER
ML, #M<E6oC, MELEEE. 44 R EBATEE
L OR4EA: 3R ERER S bR LRI Rk, bR
iy ok EHERR YA B K 0 ARk SRR R
AR B RO AR R Y, R AR T 5T R 4
REMEE M T W, AN P R,
A R, R R 2 B R bk R
SRS, T BN AR K ROS 51
PEAEAL Y RN o 24 ROS K E AR, 2 i A
AT A AL B I 2R 4877 4 SOD . CAT., GSH-Px 4%
Y, DS SR MR T k5 . HEFE R
FER ROS (3 2 10 s . A i O T B 4 Ak
WIRE R R, Bk =R R, 5 LA
Wifis MY B R, [ mES g
DL, I DR ML a5 S A I 3 35 L B AT A G
P AR Y R, R EEEORL
il 2 7= A 1 ROS 591 AUk B 1 28 58 W6 3 TG 1 35 5]
SRR, U H WEIE A Beclin-1J& H Wi 2 A &
g s, HATEST R E R Beclin-1 Al
LC3 RS g ' Bbah, p62 1E R £ URef i E

gl
T2

4 e T

Wil
T FPE AR, AR ST, PR, NI A i
B3 AARRERALH A MARIE . (ESTHREL, x5000)

Figure 3  Observation of Autophagosome formation in rat skin (transmission electron microscope, X5000)

F, Z5Z2MEYER, W IR [ m o
G0 YN Y A WY MR, Beclind 1 LC3
fgeik BTE, p62 MR IIBRAR = I, A
SEHPEPE T LC3 . Beclin-1 F p62 /E A 460 [ Wk 7k
SRR ERIEA . Collagen 1 F1 Collagen I 3= %434
TEE R, A ORI A R
3G, ST AR, SBURE S & Wk
& 2, RIS Collagen T il Collagen TN 5 2 2 1 £
B JHR 2 0 HE AR R

ARWFFEE R Won, BRI R B Tk B 45 R AS
FEO, 85023 1 20 B IR IS R A i HL R 2y, 5K
SR S R BREAL, R4 ZUSOD. CAT
GSH-Px iGPERIFEAR, H,0, 2 MDA TETFE, Bk
H Y p62 K- THE . LC3 Ml Beclin-1 7K FFEAK, 3t
W H B R BRI RE TR, ERRZH L2 B4 , His
X HERE SRR . B SR T, REdcE KRR
FEFE K SRR ZERE, 3G Bz R A 208 /K RN R 2
41 Collagen 1 #1 Collagen I & & ; [ 7 k414
SOD. GSH-Px I CAT 154, i H,0, % MDA ji 14
NI 36 B R B AR TL s 1 A WA 2 1 K
B, B p62 11 S mRNA 3k, T LC3 Al
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Beclin-1 X H mRNA £k ; BHT LS R TR,
SRR R R A2 s TR P [ /MR ) 55 i
AORERIATIA 3N, DL EgE R, Lk kot
o] 38 A R Y 40 1 A OGS R R K, i
HEAH L F WS S A HEAT DI A A5 T Bk 3 26 451 40
WO, 2R S R A0 ) RS R, JE SR R R
%, JFH 54 R EHRTHCR Y,

i, Xk Ko’ FOMEEAL KRB HGEAE
FHOAT RS L1 AL D AL . AR gL iR
RS AR A A G, DN AE 28 F7 ik 8 2 1 ifE e
SR, AW RANAAAE— & R BRYE, B 7 3%
“RITT U AR RO R, H A
FELERY [ W R T R E I B B S oA
WFFEANAE R BB - E AT 75086, HE5 RAEIR IR
BT FHPEAT 75 B — PR R RN IRAIE

S 30k
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Effects of Moxibustion at '""Guanyuan (CV 4)" on Oxidative Stress and Autophagy-Related Gene Expression
of Skin Tissue in Photoaging Model Rats
HUI Qiangian, JING Yuan, OUYANG Sijie, YOU Shijing, TONG Boying
School of Acupuncture, Moxibustion and Tuina, Fujian University of Traditional Chinese Medicine, Fuzhou, 350122
ABSTRACT Objective To explore the potential mechanism of moxibustion at Guanyuan (CV 4) in delaying skin
photoaging. Methods Thirty-two male Wistar rats were randomly divided into four groups, namely blank group,
model group, vitamin E group, and moxibustion group, with 8 rats in each group. Except for the blank group, dorsal
skin of rats were exposed to ultraviolet (UV) radiation to establish a skin photoaging model. One week after model-
ing, the moxibustion group received moxibustion at "Guanyuan (CV 4)" once a day, five days per week; the vitamin E
group received vitamin E (25 mg/kg+d) once a day by gavage, five days per week; the blank group, model group,
and moxibustion group received an equivalent volume of normal saline via gavage ; the intervention lasted for 7 weeks.
After 7 weeks, dorsal skin tissues were collected to analyze the following indicators, such as skin tissue moisture con-
tent, histomorphological changes using hematoxylin-eosin (HE) staining, Collagen I and collagen Il content using
ELISA. Malondialdehyde ( MDA ) , glutathione peroxidase ( GSH-Px) , superoxide dismutase (SOD) , hydrogen
peroxide (H,0,) , and catalase ( CAT) activity in skin tissue were dectected. Western Blot was used to determin
autophagy-related proteins, including microtubule-associated protein 1A/1B-light chain 3 (LC3), polyubiquitin-binding
protein (p62) , and autophagy-specific gene (Beclin-1) ; LC3, p62, and Beclin-I mRNA expression was detected via
qRT-PCR, and autophagosome formation was observed using transmission electron microscopy (TEM). Results
HE staining showed that the epidermal structure in the blank group was orderly and evenly thick, while the model
group exhibited uneven epidermal thickness. In the moxibustion group, the epidermis was well-structured, smooth,
and uniform, with densely arranged dermal layers; the epidermis in the vitamin E group was thicker than that in the
model group. Compared with the blank group, the model group exhibited decreased skin moisture content and reduced
level of Collagen I and collagen Il , reduced SOD, CAT, and GSH-Px activity in skin tissue, increased H,0, and
MDA activity, elevated p62 protein and mRNA expression, reduced LLC3 and Beclin-1 protein and mRNA expression
(P<<0. 05 or P<<0.01). Compared with the model group, the moxibustion group showed significant improvement in
all these indicators (P <<0.05 or P<<0.01) ; whereas the vitamin E group did not show a statistically significant
difference in Collagen 1 and collagen Il levels (P>0.05). TEM results showed that, compared with the blank
group, the model group had atrophic skin cells, extensive mitochondrial vacuolization, and degraded cellular structures;
the moxibustion group exhibited crescent- or cup-shaped autophagosomes with a significantly increased number of
autophagosomes per unit area, whereas the vitamin E group showed less improvement than the moxibustion group.
Conclusion Moxibustion at "Guanyuan (CV 4)" may alleviate skin photoaging by regulating oxidative stress imba-
lance, modulating cellular autophagy, and promoting collagen synthesis, thereby slowing the aging process of the skin.
Keywords photoaging; skin aging; moxibustion; Guanyuan (CV 4); autophagy; oxidative stress; collagen
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