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1. AR EZ R, DI AT 44 X+ —A4F #3755, 610075; 2. MERG R 2B

[(FE] BB KT EE#E7BBEAKRF B TRERIA AGRAE L, Fix H24 ASD X AL A
RERVLH | ROREHKZA . KRR, AV, 46 R, A4 K KAt ok B BRI IR B AR M ) & R AF N R B
KA | BAS R R, KR, A A T 0.2 e B QAR B, BRBB 1K,
EHETR2I K BALRBAE, SAELLNABLHHET. 14, 21 REFIXRABKF B @EMR, 5
Bl EEAE, FRHARBEF. THhryth., KHMFALFY; RFELH R KA HE £ EMEZ L8 A
Bt A IR AR KRB #5428 MR- R R gE I 47 (CD31) . AR %& @ (Collagen
) & & ik; RT-qPCR &4 W X R & Bk 5T % ) @ 20 22 Wnt/B-catenin 12 5 @B A X KB [Wnt R4 & & 4
(Wnt4)., #32% 8 B1 (Cinbl), GU/S-#FFEEAHEZEEG-DI (Cendl), #Z454% (Cdh2) ] mRNA &k K
T, BER LS RMA R ERER, RO, KR AF AN E T, 14, 21 RAIE@ @R, KK FT S
FRERBYSHBEAL, SHF 14, 21 ReIBEESFHAFZH (P<0.05). HHRALAEF N HE L, AR AL
BT, 14, 21 RYE @ @ARBEIKK B TR KRS BEAK, Q) BmasEH RIS (P<0.05). 4%
%21 K, BOHE#4CD31. Collagen Il 9% %€ AT W3 AT F 3%, HHE7| —FohidF; HE £ & T LRR L 4%
HEF| B, KM@z ERERY, $3HAELEMAEHAR; Wntd, Cinnbl, Cendl. Cdh2 mRNA & ik
R E¥ A (P<0.05). 5 ERHAR R ELE, KEFRABRAALHFE T, 14, 21 Rel@mdmARHE R, 4
BAASEEK (P<0.05); MAMALHHET. 14, 0 RFHEFRS . FHAFUZEIHNIZIHG, 435
%14, 21 Ritwma e Baitd (P<0.05). HE 3 & 5T JUK A K 48R F0E) 205 Brs HO40 Kbk 2m JLi2 8 2 3%
¥, HARE AR R SO an IR 1A B e B F . AREV 4 CD31. Collagen Il 32 45 5 38 T /K4 da;
#7418 Wntd, Ctnnbl, Cendl. Cdh2 mRNA &k & B ALK (P<0.05). Z5i18  AOR#oT X R H OB 3t
B B A BT TR R, R RS e AR B A RIVER, FAE R ALH T 4L 5 8 Wnt/B-catenin 43 5 il
%, Mo Life) @4 Li P CD31. Collagen Il 89 %X %
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BB 1 (CD31) & AE M4 PN B2 40 i 1 3% T A
S, MEEHEE L (Collagen ) A4 I &b 78
Bl &2 G E I ' Wnt/B-catenin {5 53l % 7F
HAER LGB . AL T4 bty D@
hAEZEN, SOmaAA EERR "
HAWFFE O FERE b, AAFFE N Wnt/B-catenin {5518 1%
K CD31. Collagen Il £ B W% Kz K il bz HAAf 7 ot
15 P B R Tt 7 R BRI Bz JEk 15 97 1) T 785 1 S il
HE— AR BRI FCAR RS S, R BRI PR B TR s
VT 2GR LS BARYE o AR S 56 0 o AR H B 25K
LEYERARHEERSHAE (45 2017-02),

1 #R5H%

1.1 &z

SPF ZMfEME SD K E 24 H, {RTH A (200£20)g,
W | BB SR A S50 B AT PR R, SEB s G A& UE
5. SYXK (JI) 2020-225. zh#yiw 35 F iR B2
RFNY P OEERNY 5, WE22~25C,
TP 50% ~ 70%, 12 W BAREHEER, H oK EE .
1.2 %9

KEARGECA R : KA 2 10 g WIRD 10 g5 HF 540
KA, FKA 10 g; 4L, FHEIED 10 ¢.
L 24 Pl T v 2 24 2 B i s e o] AR = AR A
2 LR S Ay, 5 120 B, BEEH.
1.3 EZXMNAME

HEEH LS. 20201016), MZEEEAKR
oNaEls BN (5. 20191210) . wKESER (165
20190325), EZ4ER AR A BRAR ; EH
ZH (5. 20180716), KHE KL L2EH)
WP AR (5. 20190513), JRMIES FLHI2G)
Pt Collagen MLk (9845 : ab7778) . HL CD31Hifk
5. abl182981) . 4, 6- — Jpk Kk -2- % KL g wk
(DAPI, %5 . abl182981) . F¥Hif IgC H&L (4%
1 abl150077), PE[E Abcam A HE]; A RNA HEHGR
Mg (B85 RE-03011), JUARHRPrAE P+ AR AR
23 E]; iSeript™ eDNA & R £ (9845 1708891) |
Sso AdvancedTM Universal SYBR® Green Supermix
P25 1725274), 3E[E BIO-RAD A F.

A REL DML (HISSOR AL ), K Vb ASCR:
WEAARRAF; WeRIRAI# (XW-80A ), g TH:
MR DT IR AR il i AT BR2S 7 5 ZH AL WA (Bioprep-6
AL bt BUSRHE R RABRA ] fEAPL (HI1210
A PIR AL (RM22458Y) . vk A HL (CM1860
A . AL (EG1150%)), 781 Leica/AH]; 4 H

SR AL KPL (JSD-QD AY) | g EHLH 217t
10 (PHY-TA) , N g A A FRA A 4
Hai g @l (ST5010 #9) | IF & W% (DM500
) IEEROGEMEE (DM3000 1) | iE AR &
FHAMTA (NSOt L), P8 Implen /A Al 5 28 E 5
PCR X (CFX Connect %) . PCR 4> Hr # 4 (CFX
ManagerTM Software3. 1), [ Bio-Rad /> Al ; Ff i
PCRX (A300 %), #r H BIIERL A ALE A PR
G511 1E K A4 (GraphPad Prism 9. 0. 0) , € [ Graph-
Pad Software .
1.4 SWR T *x

24 J1SD R I W PR MR SR 1 5 He B AL 35
Peoy MR | RERRHOAL . KA AL, P, A
Mo H ., WERIATHLET R (4000 U/H),
HELAR, WG, HREETHHE, LL8%in
RSN E, BARYA 3 cmx3 em, EETS 1% % EH
b Z M RIEE (0. 3 ml/100 g) , 78 A0 R B Jik il £ — 4k
1.5 emx2 em K TR ; H25 # EDIC 1 59 &
IR RR K TSGR, BT RN, IR
A, T ALBRPEAITE s LA 50% PKBSERIA T (0. 2 ml/
em?) WRIRBIEIER 1R, EZTR, BRI
B RERERI M E . k%, HATmA
F . i 2, Tl LIHIE e v i R 5 15
R ) HA KRR T ER RGN R 42,
SR 2 F A BEAR KRR BRABE B2 A TR Ve 15, R4
20U, LA 2 5000 KA PE AR BOTE QT . 4%
M (S IrikS) NS RERFRIRITR
SR ) s o = 5 N U 2 Y N 3
. EDAL S BIPEE A5 259 0. 2 o Y5 IR TE Bt
i, FREIAUNSALEE, L2 B RMSmEE, &
FHEEATRENG o e BRIy Kzl 1k, LT
21K,
1.5 WEIEIL 7%
1.5.1 XA ZH@ARLEA@BEESE  FH Image-
Pro Plus 6. 0 8K {F 23 B1 K B4 251 LA LR 2555 7
14, 21 R KR BBz E, 5857 8 1w R
Bl A A2 Bl A AR = (45 25 F0 ) m AR
AN / 4251 HX100% .
1.5.2 XRFXHEZRRRY> % (hehHey
I PRAF R F8 T 50 GRAT) ) ™ oA SChR HERLE
1) BmaE: aiEitos, Kait2a, KAit4
g1, BEIt6sr; 2) Bty kitosr, ba
24, hEERIT4S, 265 3) BiImNEE
WA ARRHEITF 05, AREWIF 20, AKE
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Bitasy, TERKIF645. 40T KB 2T M4
557, 140 21 RIFAr 13K, 43 BUBGE AR B R
1.5.3 KAEKAZHELFHN KRB ZE
2K, ARSI 1% B ZaRmE (0. 3 ml/
100 g), JBEBIALFE, SR 5 BBt I7 Jry i 40 2L sloR & A
L, HBAZURIF AR S AT R, W
HE Jeft, J62F Wi WA B bk 41 20 4 2 1 s 2
Ak
1.5.4 KR E3Rat 5 448 CD31. Collagen Il & ix
el KU R EE RS, 10% WA I B
M, $+—Pr (CD31. Collagen II) HJH%ME B (1
500) #ATFBEIF 4 CMER SR, Wi =dt (1:
500), A DAPI (1 :1000). K JHHE W HE
BAEGXNY) it AT EUG RS, MG S0 R 4857
HrCD31. Collagen I FHIEZFIATIAR .
1.5.5 XRAEAKR B BAL Wnt Rtk a4
(Wnt4) . #23R % g Bl (Ctnnbl) . G1/S-4% F 1L A
& E-D1 (Cendl) ., #v245%4% (Cdh2) mRNA
Ak RHLE RNA $EBGAR] & 2l 2P B RNA,
SR I 52 A 606 T HI E RNAMREE, A260/
A2801H , A260/A2301H . K iScript™ ¢cDNA & A%
TR E0KE RNA 39 4% S5 BB ¢cDNA L R Sso Ad-
vancedTM Universal SYBR® Green Supermix iz 77| £
AT qPCR RN . BIMHMAT AN TR (LHig) K
A BRA FIT IR A L, Watd F i GCGTAGCCT-
TCTCACAGTCCTTTG, F #% CTTCCTGCCAGCCTC-
GTTGTTG, =¥ 104 bp; Cinnbl I3i# ACAAG-
CCACAGGACTACAAGAAACG, T TCAGCAGTC-
TCATTCCAAGCCATTG, F=#JKFE91 bp; Cendl I
if GAGGCGGATGAGAACAAGCAGATC, T iif GG-
AGGGTGGGTTGGAAATGAACTTC, P2 K 96 bp;
Cdh2 | % TGAAGAAGGTGGAGGAGAGGAAGAC,
T TACTGTGGCTCAGCGTGGATAGG, 7=# K
138 bp; B-actin [ TGTCACCAACTGGGACGATA,
T % GGGGTGTTGAAGGTCTCAAA, 7= ¥ K J&
165 bp, PCRNHEAK VL E 3 AL LA,
Gt BT BCER CofE, SR 27424k, L B-actin
WZ, 4rHr B BB AR Rk i
1.6 %itsix

K FH SPSS 23. 047800 M, T R AT
BIERI A, FBMEAREE (3xs) For, EEL
R R I 2200, 4RI E A Tukey 75,
PLP<0.05 WS A G E L.

2 R
2.1 B2 KRR F A1) Bkt 2 & & AR R A &
FOgEaE et

TR, LTR125 4 R BB 9 B 1 1 R 22 51
TG FE L (P>0.05), SAHF;—HFE] 5 1
B, A LA RIS ) o5 A0 i T R B A 25 S I G
B (P<0.05). #4425 14 REP A A 245
2555 7T REHON A G5 T, 202555 21 RIEARA
525 14 RGBT @& (P<0.05). 4255
7. 14, 21 KEF, SRR R R R LR, BORSHL
M. KA e dl . RS LA T AR B s, B T
WART R (P<0.05); 5 H K HCA [ s a) o b
L3 o I R TR S T E o N U 11
FAL (P<0.05); HRPAHELZYE T, 14, 21K
LEUITTNTY s2 8 N ] A o e R L 1T et S (AR e
2 (P<<0.05).

2.2 BLAR AR F B BT 5 £ R AR PR

TR, YRS HR BB (05 . o
Y. Bim R AL B ESH TSR (P>
0.05) . SASLIFT— B [A] 5 beds, BEAUZ 452555 7
Kz - IR A, 452556 14, 21 Ktz
B BmIY . Bt RSB RL (P<
0.05); FZRGHLZL . KA, M A S5 7.
14, 21 RGO Bty . Bt R A8
A3 25 B 8 A (P<<0.05) . 5546 750 24 [] Ik ] o,
PR, B RO 45 i) e S e 3 . Bii o i)
Bt A 2R B B BEAR (P<<0.05) 5 K424
LR T. 14, 21 RGO RN, 4255
14, 21 KRB 0 W AR, 452555 21 Kitds
P2 LRI (P<<0.05) 5 BlVAD 40 4% 1 i)
BOHOEE . Bz Y B N A 2Ry 22 52
TG 223 X (P>0.05) . 5 B Ak 4L R s a) a5
PR, KA B A5 Bl ) S 5 . Biti o0 i)
B WA HS Ry 2R EGEITFE X (P>
0.05), BIRCLHLAZG55 7. 14, 21 K57 QPR
A7 W SR AR B, a2 H 14 21 K
B WY R i (P<0.05) . 5K 4 Rz 4[]
FIR] A oA, BRD A 45 2556 21 RIS (i . 15t
53 I RS 7 TR ZE A 2R A 3585 v (P<<0. 05) .
2.3 BARAEMKHHE L ELER

BN, ZH25%5 21 RAEARIGLn] UL R S 4F e 40
ke, fEE KE RN, DA B A
TR SR AL, RORG R I AT 4 HES B
B, RMEANMR I WD, R A B A
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R KUK BRARI I TE] Bz JBR 5t 97 4 2 B0 T v AR A A 5 26 LU R
Table 1  Comparison of wound area and healing rate of skin ulcer tissue in each group at different timepoints (x+s)
20531 s 1] %k A 167 1 B /mm? WA RI%

T E) SR 6 297. 17+5.78 —
B TR 6 280. 17+3. 66" 5.68+2.77
Y 14K 6 188. 3325, 64" 36.61+2.01%
Y 21 K 6 123. 8326. 04" 58.34+1.59"

Jig iy EEN) 6 296. 83+6. 94 —
R TR 6 221.83+4. 419" 25.21+3.06 "
P 14K 6 59.01x6.329 " 80. 13+1.99% ¥
P21 R 6 16. 02+8. 61 94.61+2.89" "

Ik B2l Y2 6 299.33+2. 94 —
TR 6 232.67+5.75" " ¢ 22.27+1.93 ¢
P 14K 6 125.01+4. 62 ™ 58.24+1.529
P21 R 6 62.67+6. 71V 79.07+2.234

Rl ST 6 297.33+5. 85 —
RPN TR 6 261.83+4. 26" " 9P 11.91£1.98” < @
14K 6 133.54+9. 949 9 ® 45.56+2. 677 9P
RPN 21 K 6 73.71£1.08V " < P 68.94+1. 959 @

T a) SARMNT—HRES I, P<0.05; b) SERIZHRNE A LE, P<0.05; o) S5ECKHEE RS, P<0.05; d) S57K4H

ZH R B R] A b AE, P<<0. 05,

R2 SUKRBURTRI ] Bk 15t T2 2R R AR 3 LA

Table 2 Comparison of main symptom scores of skin ulcers in each group at different timepoints (4r, x+s)
4151 Fit i) R 97 5197 53 W 159 1A 221 41
R ERE2iil 6 5.33+1.21 5.67+0. 52 5. 000. 63
M TR 6 4.83+0.75 4. 6620. 52 4.1720.75
LA 14K 6 3.33+0. 82" 3.50+0. 55" 3. 17+0. 98"
WAH 2R 6 2. 83+0. 75" 2.50+1. 05" 1. 8320. 40"
B KA LR 6 5.33+0. 82 5.50+0. 55 4.83+0.75
B TR 6 3.33+0.81V " 3.67+0.82" " 2.8320. 757
B 14K 6 1. 67+0. 52" 2.00+0. 63" " 1.50=1. 229"
B 21 R 6 1.010. 89" " 0.50+0. 55 " 0.5020. 55
KA B2 T 6 5.17+0.75 5.67+0. 52 5. 0020. 63
WAH TR 6 3.67+0.72% " 4. 0020. 63 3. 33=0. 82"
B 14K 6 1.8320.75% ¥ 2.50+0. 55 2. 33=0. 52"
21K 6 1. 1720. 982 > 1. 00=0. 89+ 0. 8320. 75 ¥
L) 2T 6 5.33+0.52 5.51+0. 84 5.17%0. 75
WAH TR 6 4.33+0. 82* 4,330, 82 3.8320. 75 ¢
PR 14K 6 2.67+0. 819 3.170. 98 ) 3. 00+0. 89 )
B2 R 6 2.17+0. 419 < ¥ 2. 00+0. 632 < ¥ 1. 67+0. 829 <

W oa) SARYIET—IAS S, P<<0.05; b) SERIZE R A A, P<<0.05; ¢) 5 RCRERdL I ]S eds, P<0.05; d) Suk4H

ZH Il fa] A LR, P<<0.05,

e, KA B MIRDLE 5 B R 2 1 2 f i v B
2, HLONRD LK AR B 2 R PR A AR IR 5 i
2.4 B KKAEEFTHEL P CD3L. Collagen 1Il

G F A
Bl 2R, BEARIGIAR WL CD31 FHER el (&%
) ROREHEC AT W24 CD31 DO e s S, If

W 458 5 K4 A /b d CD31 FIME SO
"%, M4 CD31 265 55 TR b A . K3
N, BERILA Collagen I FHYEZG IG5 (L) &
59, HEFIZEAL; FOANHELA Collagen I FH:ZEYEAE 5
5%, HEP— BT KA B2 2 Collagen I FHAEZE
JOlE S HOR, HEAVESS: SoKA R E, bl
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Figure 1 HE staining of the skin ulcer tissues in each group

DAPI CD31 Merge

o - - -

@ : DAPL4',6- " JJREL-2-2R LMWL CD31, I/ —N B2 AR 43 F 5 Merge Ry (a6 54T oMl A 95 .
B2 FAKRBEIETUZ A4 CD31 Fak R peie e (o g5 1

Figure 2 Immunofluorescence staining of CD31 expression in skin ulcer tissues in each group

Collagen Il FHEZGAF S 855, HEFIZETL, FREECZH AR 2E B2 41 Cend 1. Cdh2 mRNA 2635 i 3%
2.5 KK R RPEF B A @4 LR Wntd, Ctonbl . THE (P<0.05); SRz ANHELAL s, K44 Kk
Cendl. Cdh2 mRNA % & pbg b2 Wntd . Cinnbl., Cendl. Cdh2 mRNA 33k i

#3an, SRR, RREH . KA FREAL (P<0.05); S5/KAFREAHE:, TRPZH Wntd |
0. Wb 4H Wntd. Cinnbl mRNA 35 B E T, Ctnnbl. Cdh2 mRNA 33k BT (P<<0.05).
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DAPI

KB

- - -

Collagen I Merge

. DAPL4",6- " JREE-2-2R LM Collagen I, JRJFEE 1 ; Merge N (4286 54T A5G R A28
B3 B R k7 A ZH 2 Collagen TT 335505 98 G YL (0,45 51
Figure 3 Tmmunofluorescent staining of Collagen Ill expression in skin ulcer wound tissue in each group
£33 BHKRRLRBZAL OS] Wntd . Ctnnbl, Cendl. Cdh2 mRNA ik HEE
Table 3 Comparison of Wnt4, Ctnnbl, Cendl, and Cdh2 mRNA expressions in skin ulcer wound tissue in each group (/B-actin, x+s)

ZH 5 Wnt4 Ctnnbl Cendl Cdh2
IR 1. 10+0. 11 1. 02+0. 93 0.79+0. 12 1. 04+0. 12
FRe 2.55+0. 13" 1.96+0. 58 2.02+0. 117 2.24+0. 06"
KA e 21 2.15+0. 10" » 1.29+0. 329 " 1. 060. 14* 1.66+0.79" "
b4 1.65+0. 979" ¢ 1. 12+0. 69" " 0.93+0. 08" 1. 09+0. 05"

W Wntd, Wt ZjE&E4; Cinnbl, EHREH Bl; Cendl, Gl/S-4 5k RN F-D1; Cdh2, &R
a) SEEILIILES, P<<0.05; b) SEHELALILEL, P<<0.05; ¢) SHiKAEAIILE:, P<0.05,

3 itig

KRRz R T ES T CBeET i
“BEAET fEmE, GMRHRR) B CRAEmE, )
WA, EEE, DIRIER, R, O
AW, WA EE” Y OVEMIREE) R4 i
SR TR, WIRAR, AT B s,
TP IRTES o7 7 18 M B ok 5t 9 o R A JE XA, A
RIE R 2, 20 THRWINE . . H
PR e B s 5502 PR I T AE o D)1 SCER B2 SRR IR
= GEAR 12 Pk Bz JIR 15977 Jaa 0 2 400 PRI ZE TR S PR Y

i SERRAE, A HAZ DR L IE AN A, DRI e
B, MBKERH, SRR, R AELE N R,
MERBOR, BEEOIIE, EER, i TP
ST EE B, BEAR) 5 OCIERET (Rl
HE) BYEUCORR . IR (EABIE) e
“HMREZ R EREANG T, Bl NGRS T TR
ST LR B M E TBe, b “LARGR T il
Ao M R TR G A IR 9T B R AR BOR IR
“PABZIG B AR R, ol TR ek . ilab
AR, R, A IR R A% IR IR A 25
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PR AR o A e B, IERAC L) 2.
KA RS, AP EL, WBoE BT EBIA A
BAWFIE A B, K AR B ARG B 2 i) BRSO T %)
KIS MR BAF BRI FAERT, AT i),
PEE I A A 2, B RO I, RE MR R
SATTAR R ARTE . (RRDEE) . ARSI
K, ESEMNRZ, BURIN—/NEg, AlfEEE
7, HAERITE L BUREE S KB, TED
HA—ZWEER, RESNEITT S . Mt
W RE R BB M AR . KERMAAEZ
a5 H R E B A& R, BRERR A K SRS R 4
Jk, LA “DIEAR R BIRCR .

AR FREER BN, HARHAT A s e, %
KU . KA e AR K RA 2556 7. 14, 21
PPN RAINE AV S 4 ST /ER SR IN VIR EEN
[FIRR RN, H DA R SR, 7K A B2 200 T
W ;s 4b, A Ia) s HRG A R T A 5 m Tk
AR, DAL, KA A S TR AL, UiEHK A
B SIS Re A i S, 20 TR g
2, HOKA AL T Oab 252l . HE Je B 25 R
PEVE T BRE5T6,  BORSBOT 5 2 0 F A BRUNE: 1 B ik 15
A LW R L AT N . BAN R4, I A1k
AppRE, HAEI TR a2y, HoKA B 414
WPLH RV AR IR AR . el DL, ok 4= B Fnmiiab
PRI, 3w AL, 25 A [R5 L
AR, AL 2 AN T AR S 2% BRI
B 25 25 IR A AE G, AR PR B 2, $Rx A
AR KBAE

AP A 212 1 e JER T8 9 A A ] i ) —
W, Sk Bz KI5t 9 1 A b i B R A R A
CD31 28 AE 48 N B2 A0 M i R T An 5, a5 X
CD31 556 o a] P it 97 B T 4 4L rb 3 A 1L A8 1Y)
TR = ABFTRAE R MR, HORHUAT A #E 15t
PRI SUh CD31 K5k, (2HF QT 2H 24 A=
SEE R R LA, HAE TR 2y 1IEW K
Jk LR 4 8] 3 Al 7 E B8 Collagen 1 1 Collagen 1T,
TE 7 A5 45 50 25202 Collagen MI3EA:=, DLUJS &
B Collagen T Fr&RAC >0 I, 7 K2 Bk 55 0 1A
AT, B4 Collagen ARk & 5 [ ik
WA MZERBEVIME . ARWFREERATH, ALK
fl Collagen 56155 FRik%ess, HHEFIZEEL, M
XK A B4l . AP ZH 0 Collagen I %6 YE AR 5 58
9k, IR FUHESECLE T EOR B BRSO R S
8, SCHES SRy, BT K AR B 5 T

ORI IR AN B BB B RO, P& RS, ASMURE
Collagen M3k F7t, [RlWf i ARSI B S — 2, A
TR ERABYE B IRz AL G, W A AT 1

25 M Wnt/B-catenin il BNy BAT (2 5B 1 1fiL
BB N B L) IR ERE, fEemiEE R
IR TR 2 20 U005 AR o B mT e ke 2 OGS E T 7. Y
B R, Wt £ A B -0 E s s E I 5
o F 4B A A A2 AR EE A, 4l [B-catenin SRETAHIA
b, fi B-catenin TEMINEE R, e U B-catenin i
NGNS TAMHE TR E A 74545, %
Wi 5@, Ja g B K Cendl, Cdh2 55 1Y 3R
ik P¥, B-catenin J& Wnt £ 8L 538 B p A9 20 ¢
B, AR M b R AR LR W R AR R ]
W Rk, XF 38 R T4 i 3G 58 o A ke — s fE
AREEE RN, BORE B2 R BB T 4 2 Wnid
Ctnnb1 mRNA KPR W i T, TR LA
Cendl, Cdh2 mRNA FKIRERERIZE BT, i W
Wnt/B-catenin {55 518 #151L, B-catenin AZIE T
TP LR e 5, (e 13 B2 T A ML 3 58 2 Ak, X
2 BORGHIZH R BB T A5 4 v . BT A i (]
AR INAERLER, n] O BRI B T AT IR T iR
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Effects of External Administration of Pizhan Powder (i ¥i#{) and Its Disassembled Formula on Wound
Healing and Wnt/3-catenin Signaling Pathway in Wound Tissue of Chronic Skin Ulcer Model Rats

SONG Wei', CHEN Qiangian', TANG Songqi’, WANG Kai', CHEN Mingling', JIANG Yingpei', XIAO Min'
1. Chengdu University of Traditional Chinese Medicine, Chengdu, 610075; 2. Hainan Medical University

ABSTRACT Objective To explore the possible mechanism of Pizhan Powder (Jzi#) in the treatment of chronic
skin ulcer and the formula composition significance. Methods Twenty-four SD rats were randomly divided into model
group, Pizhan Powder group,buffalo skin group, and borax group, with six rats in each group. The rat model of chronic
skin ulcer was made by smear of glacial acetic acid on defective wounds. After modeling, 0.2 g of corresponding

medicinal powder was given to the wounds in the Pizhan Powder group, the buffalo skin group and the borax group, re-
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spectively, while the model group was not treated, and the dressing was changed once a day for 21 consecutive days.
Before treatment and on the 7th, 14th, and 21st day of medication, the skin ulcer wound area, ulcer color, ulcer
secretion and granulation tissue of rats were recorded, and the healing rate was calculated. On the next day of last
treatment, hematoxylin and eosin (HE) staining was used to observe the full-thickness pathological changes of skin
tissue, and immunofluorescence was used to detect the expression of platelet-endothelial cell adhesion molecule
(CD31) and type Il collagen (Collagen IIl ) in local ulcer tissue of rats; the mRNA expression of Wnt/B-catenin sig-
naling pathway related genes in skin ulcer wound tissue of rats, including Wnt family protein 4 (Wnt4), catenin B1
(Ctnnb1) , G1/S-specific cyclin-D1 (cyclin-D1) , and neural cadherin (Cdh2) were detected by real-time fluores-
cence quantitative (RT-qPCR). Results Compared to those measured at the previous timepoint in the same
group, the ulcer wound area and the main symptom scores of skin ulcers in the Pizhan Powder group, buffalo skin
group and borax group significantly decreased on the 7th, 14th and 21st day, and the healing rate significantly in-
creased on the 14th and 21st day (P<<0.05). Compared to those in the model group measured at the same timepoint,
the ulcer wound area and the main symptom scores of skin ulcers on the 7th, 14th and 21st day in the Pizhan Powder
group significantly decreased, while the healing rate increases (P<<0.05). Immunofluorescence showed strong fluo-
rescence signals of CD31 and Collagen Il with good alignment on the 21st day in the Pizhan Powder group; HE stain-
ing showed that collagen fibers were more closely arranged, and inflammatory cell infiltration was significantly re-
duced, with formulation of a large amount of new capillaries; the mRNA expressions of Wnt4, Cinnbl, Cendl and
Cdh2 significantly increased (P<<0.05). Compared to those in the Pizhan Powder group measured at the same time-
point, the ulcer area of buffalo skin group and borax group on the 7th, 14th, and 21st day significantly increased, and
the healing rate significantly decreased (P<<0.05) ; the color score and granulation tissue score of ulcers in the borax
group significantly increased on the 7th, 14th, and 21st day, and the ulcer secretion score on the 14th and 21st day
increased (P<<0.05). HE staining showed that the infiltration of inflammatory cells in the buffalo skin group and the
borax group significantly increased compared to that in the Pizhan Powder group, and more increases were seen in the
borax group. Immunofluorescence showed weak fluorescence signals of CD31 and Collagen Il in the borax group than
the buffalo skin group; and mRNA expressions of Wnt4, Ctnnbl, Cendl and Cdh2 significantly decreased in the
borax group than the Pizhan Powder group (P<<0.05). Conclusion Pizhan Powder has a good therapeutic effect
on chronic skin ulcer wound of rats, and the combination of buffalo skin and borax has a coordination effect. The
mechanism of action may be related to the up-regulation of the expression of CD31 and Collagen Il in wound tissues
by regulating the Wnt/B-catenin signaling pathway.
Keywords chronic skin ulcer; Pizhan Powder ( 5z #i#2) ; wound healing ; Wnt/B-catenin signaling pathway
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