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SRR, XA R, RAC, WHE, AR, REA, ZAX, KRB
LHAR B R A S TG P 35 5, 7300305 2. HHRA TREE B 3. ALk TSR BE s B B B

[(HE] BB FTEMNERAR G FEERLXHOTRERNE ., FE HS50RSDXAMMY AT G
20, ARAILE . HAPAEgR AR Ml A LR, NP AbR AR AR A4, 10X, hEamst, AR aK
RA B4 3 e & e B BRI AR A . IS T S A MRAZ T o BTk B 3 i M) 1 R R LT i K R AR AL, AR,
P, WA ERAFL . H AR A A A N AL T LA SN 1w/ (100g-d) #EF, =G4, HA
A PR A AL T ERA0. 9% FAAESIREF, # 8 30 min B PR F LA . K PRk R A7) + 38 A 40 A
MR iE4F Notch1 4746 %) DAPT 5 mg/ (kg-d), ¥HREF 1k, FATFRI4RE, REGEKRLH LK
R REABMKRAA @A, KA HE & X m g k/e) @28 0%m M F T Fig e & ki m g/
Q@M P E EE (MVD); RT-PCR 3% A= Western Blot 3 2~ 3 4] & /4] & 20 22 % Notch 1 Bl /R & &
(Notchl) . Delta#fBethk4 (Dll4)., E N EAEKETFA (VEGFA), =& AR %2 (Ang-2) mRNA &k A%
ORF, R BEFERET, TOAKRIALFTIREFTHBARFTREEH DK, BRA@HER T RL
MR ERANTENE, RRAEAT RS, AR PHERE X EMZIE; KPR F 46 @b
TIEREHBRREmwmA, KA R X EmILZE, KT EmERKETN R %, Bk & A+ A 84
R A e BB P T IEREHR S mETGR, AYEXEMEZA, 5Eauks, B4 @M F
MVD #+ &, Notchl. DIl4 mRNA £ A R & @ K-FI%, VEGFA, Ang-2 mRNA & ik B & & K-FBERK (P<
0.053 P<0.01), HAAZALE, &2h4p FFRAQI@LALL P MVD 7+ &, Notchl. DI4 mRNA & A & & & K
F &A%, VEGFA, Ang-2 mRNA & ik B & G K-F73 (P<0.053 P<0.01). L iHMribsmaAlarkiz, dph)
F4E T P ok A A ] + A7 ] A 4140 @ 4L 22 MVD 4K, Notchl. DIl4 mRNA &5 & & @ R-FH &, VEGFA,
Ang-2 mRNA £k B & G K-F Ak (P<0.053% P<0.01). £5i18 4 AF kg5 &) A6 A S0 9% 4 Bk % 3T 5 B
AR RA @A, EAEAIE T4 248 4] @ 20 2% & DI4/Notch1 43 5 18 5%, M i 48t fo 5 A R AR £

[BIFA] BRERBE; B, oF AR, Q@ALE,; HIPERESF,; Delta#iftik; Notch | BlREG
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B 23t Ji 28 o R B B, 2 A U XU
#E4511, DFU K I TLAESET %2 4 30%, [H DFU
TR B HARSET R 1t 70% 0 B, 4n
A DFU PEJ& | el B T Ay, e Al i s g

E£WMB: Hill& A RF %34 (23JRRA1244, 22]JR5RA620,
25JRRA275, 25JRRA269) 5 i A& T A {d BE & F 47 )k T H
(GSWSKY2024-65, GSWSKY2024-15))
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10457 ) BRI RS AE e #6 DCREAE ), H a0 i o
BTN R AN S R BB AT RS, AR LA 43 ST
AN R RS A I A5 D 285

TH i 198 5 R H R T R BB R, BT
TE LA . A7 BT RIESE, T
195 G RV G PR R A K IIG T FE A2 1 DFU B 34
FHE IR SR BN AL G L D3 R SO B A A
HA BERY, ARy Hitmkgie
Wi PR 5z B TR R Az AN T, IR RORE g, I
PR HERE PRI 1tz AT LA o AR R I b 1k
i 3 700 S A 5 I P 1 59 X DFU AR AR KRR R4 1
T, XLEEI b 1k 9 A 79 % DFU R RS K SR 45 A
(49 18 45 7 111 Bz FE X DL4/Noteh 15 5 38 8% 1Y 5%
DL R % A 0 e SR RS AR Rl PRI FH R 2 %
WA o ASHIFSE L 3E o H R B8 25 K sl S g A B

et (S 2023-513).
1 #R5H®
1.1 %

SPF g i SD K L 50 H, AR i & 200~220 g,
SJEIMS, W HN 25K, LW = vral
IS SCXK (H) 2020-0001. Frf shiass T H
IR R 2 R AE S s oL SPR RS E %, TR
JE 20~24 °C, ¥ 45%~60%, HRIEH12h, Al
oK. R, ST N PSR 1A
1.2 %

HMIERARAR: HH10g, )15, BE
~10g, ZI4610g, 7"A9 g, AT 9e, —L6g,
AF6g, HH6g, H26g, HE6g, HHIMNA
Rl Y 5 TN SO E 5 105" O L B A
(1997)-202-04, #it'5: 7204000844, k. 250 mlAff.
1.3 EZEZEXANEMNSE

e AR v B v R DR (IR 129%,
15%, FEWE20%, NAMREN 0.2%, H:alm ok 63%,
MR 110. 6%, #t5 . D200225), 464 PRk
HAWRAA; EEmk (% 1710210103),
TR FERAYBHI RN A RAR; SEIRAHE it
51 271423), Notchl Il DAPT (#1t5: 539457),
% [ MedChemExpress A 7] 5 IR KR Y (45 .
G1004) . 417 (BSA, #it%5: GC305010), HRP
Fricll Edife (5. GB22303), BN ZE4E/RE
YR ARA R el (S YE2080), &
MBS A R AT IR STAE A F] s BCA R IR B
WAl & (5. P0009), Lifg3 ~ KAEYHARSE

FRAH; B-ILBIE T (B-actin, L5 : AC026) Fi
. Ang2¥itk (5. A0698), RIUEIHZTIE
VR A RATF; ECLRJGI (5. 17046), %
ABIEREAE AR AR TAEA T, CD31 PR (L5
1075935-37), <[ Abcam /A 7l ; DABIRF & (Hit
5 ZL1-9018), bR A2 S AR HE RS IR AF
HRP #3190 1L E P [gG (H+L) (45 . S0001) |
Dl4Fii& (5. DF13221) . M N EZEKKETA
(VEGFA, #t5 . AFS5131) Pk, Fide & ek
FA PR E; Notchl Hfk (it : 20687-1-AP) ,
I =8 AP ARAT AT d/ZH 208 RNA 2
BURH & (5. 19221ES50), 2 %4 MRk
WA RAE iR & (5. RR047A) |
PCRYIAF & (5. RR820A), 5 HEAWYH;
RAMRAT; RIPA A RHK (L5 : BL509A),
= NATRHE A FRZS | 5 S b 224 (5 : 860901)
il b T A28,

B R HAAL (B15 . Pannoramic 250) ,
3DHISTECH (Hungary) Z~#); $4eXU) Al (B
T PkR-2016), TEEMRRESARAE; %
OB (B4 S1010E), 5[ SCILOGEX A H]; 5
B 986 8 1 PCRAY (5945 . QuantStudio TM3), 3£
ThermoFisher {{ %8 A BR /A7 5 B0hS = H #:4% W6k
B4 2% (B BA400Digital), 22 5 B S0y 4E
A4 BR AT
1.4 &I %

¥ 50 H SD K BRIE R EMESE 1S, SR A BEHL
BRI 40 R F 410 . 2%
FEWFSE ) M DFU R RIS . iSRRG 75
W v Mg e L[ )l R 5 4 8], BROAE B ANAEOK
12 h 5, B H I IR 7 &R 40 mg/kg, 7K
JEHEATAS MR MBI, 5 K R 22 3 RIEHLIARE =
16. 7 mmol/L R/l IR K R E BE 2y 5 #5 IbE Ao
MRS FaRbRiE, 75 SR i R R 5
RO AR, B 2 PR R BRAE B R ) . K R 5
B 5 Ak B2 25 T e Al v g e IR [ DR 5, DA 4
Fi i 4 4 J8 R BB =16. 7 mmol/L.  Fifi J5 ¥ 40
HE RS Ih AK AT 29% TR B U Z AR 50 me/kg
JEFs T SRR O, BRI, AR KBRSt oy
0.5 emx1. 0 cm (Y422 J IR UIBRABEAY B 1 % B 22
KBRS, 24 h PURERET 50% VKRR 1O AR 3K 53
3UIRIK T PR AT K B BT, AR 1,
i 3 emx3 em (9 4 ZL A AT EFILEE, IR
BRI IR . AR it VKRR RIS, o B0 i 3
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BERE . IRBE . BEWTSEIS, B HE DFU K B
BORL D 1 25 PR U] B 4 7 35 3 ) ) IR
AEH A+ T it
1.5 ol FWsx

WAL 40 HR R AR RISk H LA
FIIESY IBERIAL | W bR A R A AL
T 95 A -l 4L, AR 10 . MREEARIR
AR AL ", #2270 kg N AR H 25 =97
BN RAERGN R, AT HEMIERER4l. Hik
S A+ R A b 1B AR T m/ (100 g-d) 3
B, MRIK; 2SH4 . BRI WA %7
SEIRFRO0. 9% FALFN T SIRHE S . BR 1K S
T FRZE L I b k36 A5 700+ ) ) 20 7 1 30 min 5
i 5 I8 i 1 BT Noteh1 #1457 DAPT 5 mg/ (kg-d),
RERIW ™, KA T 14K, T B E KR E
et S, dhs b o e e MRS i R S, B
e, Yok,
1.6 MEIGAFRA T ik

FHEE ARG H 2% I FC 2R 50 me/kg
JE Js A SRR R BV, 25 I AL DT ERURE 15 35 10 B ik
AL, FHARAS R F JC A AR E DD IG5 DX A T
WA, W HEE THAE, WARGEET
-80 “CUKAE TR s FIRALE T 4% 2 H
H R VRO 1 o R BEALER - ik gl e it 6 H
KEB RN Z, AT HE Yt | fepedl by
. A T4 K ORI BEALE 7 1k B 3 H KR
1Y Kz /B TH 2H 2 35 4T RT-PCR 5 Fl Western Blot =
R
1.6.1 HE$ &%4an Zak/e @A R Ry x
o BEIUR LT 4% 22 5 F VA v 6 1) Bz /81
ML, HEATHK . A Yk, HRARER.
Precgefs, B R R T W T AR 410 B2 AR
o BN AR ) A BEALPkE 2220 34 400 F5 LT
HEATHIRR, SRAIECEO) A ROV R 3517 SR
£, JF VLSRR T B ST 2 20 it % B i il A A -
1.6.2 Sk tAAb e & ikt Bk /0) & 40 22 F 4 fn
FEE (MVD) A WEY) R 5 B S K 5= A
B W, R 5 20 min, PBS Mk 3 k. Ak
6] % 5 min, HFE A A 3% WA K % IR REE I
25 min, PBSYEW3IK, WM BSA, =M F 20 min,
A CD31 (W BEHLHI A 1 2 800) —¥T, 4 CIFE
24 h, A HRPARICIIFEPi R =Pt (FRREHLpEh 1:
100), J¥% 30 min, PBSYE3YK, DAB @, whik.
gkt B B A, BT F WA

PR AR CD31 FHPEAA L. CD31 FHMERIATE
M N 2 409, LA Image pro plus 6. 0 5K 4 11 %k
MVD, RIFERA R P 4 BH P 4540
1.6.3 RT-PCR 3 # | & fk/€) & 41 22 F Notchl .
Dil4, VEGF. Ang-2 mRNA %k ik  H(-80 CERA7HY
K BURZ WK /B 17 4127 20 mg,  Trizol 3 7 76 & WF
JE, HaAR UL R BUR RNA, 085 5558 cDNA .
PCR S 4541 . 95 ‘CHUAEME30 s, 95 CAEPES s,
55 ‘CiB 2k 30s, 72 ‘CHEMI30s, 45 MEH, W%k ¢
S5, WSEH K B-actin, KiWIEH K Notchl . DII4 .
VEGF . Ang-2, Bt 272" mRNA AT F 55
S A TAY) TR AR RS A RA TS,
ST,

F 1 KREBR/ANTEHALIH Notchl . D4, VEGF,

Ang-2 59175
Table 1 Primer sequences of Notchl, DIl4, VEGF,

and Ang-2 in the skin/wound tissue of rats

- T

“ﬁ% 3195 ’éﬁ?

Notchl — 1'J%: AGACAGGCAACAGTGAGGAAGAAG 147
FiF: TGGCAGCATCTGAACGAGAGTATC

Dli4 ¥#%: AGAATAGCGGCAGTGGTCGTAAC 82

TU#: GCTTGGATGTTGAGTGAGAAGGTTC
VEGFA  L'li: AGAGGGGAGAAAGAGAAGGAAGAGG 113
TUf: GCGGCTGGAGCACTGTCTG

Ang-2  Fiif: GACCAGTGGGCATCGCTACG 135
TU#: CCTGTGAGTCCTGTAAGGTGAATCC
B-actin  Fif: GGGAAATCGTGCGTGACATT 76

Tif: GCGGCAGTGGCCATCTC
VE: Notchl, Notch[R]JE#E 1 1; DI4, DeltakERcik4; VEGFA,
MAENEAERKKETFA; Ang-2, MELRE2; B-actin, B-NZHEM.

1.6.4 Western Blot i 4] & /4] @ 2022 % Notchl.
Dll4., VEGFA. Ang-2 & & K-F H(-80 CIHEAFH
KEANAL, RGOSR, RIPA & 1 24#
WHAT M, BCAEME R MRS, LA, WUk,
BRI 5% BRR Wi B, A —$T Ang-2. DII4,
Notchl, VEGFA. B-actin (i B Lt 4] 43 %1 o 1:
2000, 1 :2000. 1: 1000, 1:2000, 1:50000),
4°CH . A Zdt (FRFELLHI N 12 50 000) 5%
H, TBSTIHYE3 K, ECLEGH Wi . K Tanon
PCEUZR AT R G0 V2. 0 FAFXT &R 1 440 AT,
LA Gel-Pro analyzer 4 FUFAHBEOLEE R, RAGERE
Bl F o KH Imagel 1. 8. 0K EE(E, L) B-actin
NZ, UHWERSNS KB ERR BB
HE K
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1.7 %itFrx
K FH SPSS 26. 0 B AF AT G o0 b, THRERORE
KRG RS, RV REZE (3s) RN,
Z ] LR LK 32 07 2200 W, T 2255 E 4 I)
FE R LSD K46, J7 22 A 554 P2 1] LR
Dunnett’s K586, VA P<<0.05 NEREAGITHE X,
2 H#R
2.1 BRG] E AR IR B AL AR
KR, 25 AR B IR 4 rh 3R p 4y S8

b

A

i EilEE]

Elulll e =il
+HIRIFE

A A
FiilE:<

HAGMnl B, i P A A RS XA P R &
R, BB R N T GEHES LA ORI . R
DN RO IRAE g~ IRAC SV I oni-$1E
TRV SR, FRoT AR B, L B
ZHWARE; KRN RIRIRE YR AR5, Wl
SRR JEAE AR IS, e LA rb A 200 i A E2 40
M2, HRGRZAAEL GO, LA iE s
o AR BB I 223 b 3R B )= T WL A i s
BRNE 4R LUE A, n] DLAR A S A BE A4
SRR 2, BLSAE AR M IR EL LR 7>

A o

TE: ZLOES AR IR O AR L SR ORARR R B ks
TR R IR AN ;2 KA R AL 5 A A K A R AT AR 2 U A AT A

Wt MROETLIER RIE A IR .

1 AR BRI AUk B2 e (HE e ()

Figure 1 Histological changes in the skin/wound tissue of rats from each group
(HE staining)
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A G R AR R A 32 o T I LR A R R R 2
KB T 2H 2L 3% Je 2 i B2 JE B, 3R 2 2
b, BRI H 2 NI 2F A AN [R] J7 1)
A HS, ARG 2, 104 N R A M
A, AL RAEANIEIRE . T kI A AR R
BT R B JZ KA T, HR B Z AT A
[FIFR LI IR s L 2 I S 41 4 2 A HE )
RAS, WA 4EAE I I 2, R DL I S8 40 A=
e, MR BIG I, g Rk g . %,
AT DL A T I
2.2 B4 KRR/ ELAL P MVD ik

K2, SEAALE, BIAIEKRAmmAHH
HFMVD FHiE (P<<0.05); SHIRIALLEE, TH MR
iR 4 RSN | R R i B N 1 B E DN
BEIEAZ P MVD 75 (P<<0.058;P<<0.01);
M s AR AL e, PR AL . I ke A
T+ 00 71 551 21 R BB T 2 2 MVD B RE AR (P<
0.01). FAKRAIMALI T CD31 HMEFRIE LA 2,

F2 SAKEL KA AL MVD HAL

Table 2 Comparison of MVD in the skin/wound tissue of rats

from each group  (AN/FAEALES, Xts)

2051 R MVD
ZHA 6 6.00+1.32
HEAIZH 6 10. 50+1. 32*
T AR 6 33.67+1. 76"
iR 26 6 14. 83+1. 53 ¥
TH b Lk A 70 7R 4 6 23.33+1.26" Y

T MVD, SIS

a) SEMAHEILE, P<0.05; b) SEAHLLE, P<0.01;
o) SRR, P<0.05; d) SRR ATIALE, P<0.01,
2.3 A4 K R KR/ E 4R W Notchl. D4,
VEGFA., Ang-2 mRNA & ik b4z

238, HEOHE, BRI KRR HH R
Wi Notchl, DIl4 mRNA ik Tt i, VEGFA, Ang-2

g o it Y (D% B O s
AV e B R S Lo

W4 1155 4 AL

T PP UL BH P T
2 AAREIRAIHTA 2 b CD31 R R 2 ks
(Ber ik, x400)
Figure 2 Expression of CD31 microvessel density in the skin/
wound tissue of ratsfrom each group

(Immunohistochemistry, x400)

mRNA FEFEL (P<<0.01); SAEIZ Mg, WM
B1e R NN =Y 1ot 1 2 W
K B T 2H 21 Notchl . DI4 mRNA 3 ik FFAIG,
VEGFA. Ang-2 mRNA LT+ (P<0.01); 574
b <R A5 A vk 1 2 AN ot R R 1
il 770 48K BB T 4148 R Notch . DII4 mRNA 635 TF
", VEGFA, Ang-2 mRNA Fik[EK (P<0.01).
AN 9 B L G 00+ 41 50 2 K LA T 2 2
W Notchl, DIl4, VEGFA, Ang-2 mRNA ik i
SHTGIEE L (P>0.05),

R3 BAKRBEIKABIHHL D Notehl . DU4. VEGFA, Ang-2 mRNA ik 4L
Table 3  Comparison of Notchl, DIl4, VEGFA, and Ang-2 mRNA expression in the skin/wound tissue of rats from each group (x+s)

2851 LA Notchl Dil4 VEGFA Ang-2
{EE 3 1.010 0=0. 1852 1. 020 0£0. 245 2 1.013 3+0. 197 6 1. 006 7+0. 106 9
HEAIZH 3 6. 023 3+0. 488 4" 3.966 70. 338 3* 0.323 320. 035 1 0. 620 0+0. 036 1"
B LIt Rl 3 1. 603 3+0. 231 6" 1. 230 0+0. 195 2" 3. 620 0+0. 250 6" 1. 846 7+0. 081 4"
iR 26 3 3.8333+0.223 7" 2.470 0£0. 199 7" ) 1. 833 340. 151 8" ¢ 1. 250 0+0. 045 8"
T 193 450 + 41 o 7] 2 3 2.816 7+0.234 6" 1.8933+0. 151 8" 2.566 7+0.228 1V ) 1. 556 7+0. 109 7"

. Notchl, Notch[alJE%E [ 1; Dl4, DelakElitA4; VEGFA, AN EKEH T A; Ang-2, MAEENE2,
a) SAEHE, P<0.01; b) SHEEHLE, P<0.01; ¢) SHMILEAFIHLE, P<0.01,
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R4 KAEARBE/AITHLH Notchl . D4, VEGFA. Ang-2 4 F/KF K
Table 4 Comparison of Notchl, DIl4, VEGFA, and Ang-2 protein levels in the skin/wound tissue of rats from each group

(/B-actin, x+s)

Dll4 VEGFA Ang-2

2H 5 L Notchl
2 HA 3 1. 023 3+0. 035 2
HEAIZH 3 1. 416 620. 011 4*
T 15 70 A 3 1. 050 7+0. 007 3"
Bl HBAIEE] 3 1.227 2+0. 039 7 <
T M L9 50+ 1 ) 2 3 1.116 2+0. 022 6"

0. 681 9+0.036 6
2.991 9+0. 058 3"
1.389 6+0. 031 5"
2.4751+0. 087 8" *
1. 836 8+0. 067 0" !

1. 158 6+0. 006 3 1.5550+0. 018 1
0.468 1+0. 014 7% 0.5119+0.011 9*
2. 818 7+0. 039 3" 2. 748 4+0. 055 5"
1.520 5+0. 032 9" © 1. 946 9+0. 037 4” ©
2.364 0+0. 028 4” © 2. 174 0£0. 026 7" ¢

7. Notchl, Notch[FJE#E 1; DI4, Delta¥Efiik4; VEGFA,

MAFN KT A Ang-2, A NE 2,

a) HEAAIE, P<0.01; b) SHRIILE, P<0.01; o) SiHMILEGHAILE, P<0.01; d) S ERAHILILE, P<0.05.

2.4 &K R K/ &E 42 F Notchl, DIl4.
VEGFA. Ang-27% @ 7K-F it

Fan, P, SRR A4
1 Notchl., D4 Z 17K F-Ft&, VEGFA. Ang-27%k
FIACEREE (P<0.01); SHIAI LA, TH M Ik
=l EE =) b= | R i i B S R B EE DN
FAITIZHZ T Notchl, D4 1K AL, VEGFA,
Ang2 FE FAKETHE (P<0.01); 591k A 7
EAE N o =1 T b e i i1 v B N 1 B 2 E N
BT 41 40 Notchl . DI4 % /K F- T+, VEGFA.
Ang-2 B FKFFE(E (P<<0.05 8 P<<0.01) . il
FULH T8 Lk g A 500+ 30 1 700 4 A BB T 4 2
Notchl, DIl4, VEGFA. Ang-2 % /K 4 57
IG5 L (P>0.05), 441K Bz kA
ZH 241 Notchl, DI4, VEGFA. Ang-2 %K 1 H1 Uk &l
ULE 3,

Notchl E o+ 4 271KDa

DIl4 WS gy s e s | 75KDa

VEGFA - — e = 25KDa

Ang-2 | WS S g @D BN | G0KD:

B-actin NESSe OIS Ry  E———S WS 42 KDa

A B C D E
W A, ZSHY B, BRI C, WM AR
D, MHIFA; E, W58k A 50+ M H 5 2 Notehl,
Notch [AlVf#E 1 1; DUI4, DeltaffALfA4; VEGFA, I P
KT A Ang2, M EMRE2,
3 SRR EIRAI LU Notehl . DII4,
VEGFA . Ang-2 1 HLIKE
Figure 3 Electrophoresis image of Notch1, DIl4,
VEGFA, and Ang-2 proteins in the skin/wound tissue of

rats from each group

3 g

WG DFU 2055 3007 K Ife PR 22 PR HRAE, ]
HIFJEFrhBEs “JE” “BIH” {585, DFUJGHL
KA RIS, AN IE N NTEARAS SR, Il ik s BH
JERIR AN AR N2 L T Bk 1k A O Y
H. JNEAE 2, GEMSTS IMALRS . Fri, Liah
ZfRPIR; BT e, B ohE 2y, HA N M
2, ARSI . BRSEIIIRL AL = Ok
AL AR ARG L AR IR, KA. AT
Sabd s WAk . JEAESY, Alizh . ik
AR, EREMEM ., TR IR Z . w AT
% MESE, TH MRS A R B AE I DU ALK B
B TH L 2 RAE T ik, DT Ik 4% 2 2 I
PR A A

DFU & R, DL R Rt . 1597 4k LA
WA BT AR EON FEIG AR, X5 &g
PR RS ) SRR L AU . BA, B IR L
ANEEYIFOC ™, BT U R, M N R AT
RESEH . IS AR A G H FRak AT . SRAE AR
ZAL . 4 AR AL A SR 348 DFU A i A AR
BT SRR R AL o I A AR Az 2 R A A K A
TR R FR BT, VEGF KiE Rk
I MR R T T, VEGF J&—Fh /R T 3h
Jik . B IR LA B gk B A5 PN LA PN R A A AT 22 0
B, RESEHITEN B ARG AE . B RN, TR
B A U I A RS A R v R R SRR Y
Ho VEGFA J2 148 T s R a5 2 11 2 2281 A7
1128025y N IK= RO vis c N UGS A= 137/ N D1 B b ke
Mt A BN, A BTl R s .
Ab, TE N B AN i A8 AR TG B Ang-2 7K P23 B
B, Ang-2 TR IR LA Y K A RS L B
KA ZE, 5 VEGFA SL[RIEs A A sl 2

Notch1 32445 D4 Bie ke i 1 P45 1048 A % S5
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B SCHEDLE], TEAPIRRZAZ2SH, Notchl
RAFEAE MAE A ) BT VE R, G A R g i
N AL 368 . TE AL Ko fh, WRR LA 2% A
JPRg 5 . DI4AESN Notchl H 5 RO, 2
M AT R A MO, JCIAEE S R
i B A R e MR R, X A b A
SIS LA 2 ST B OGS A i 2 7R FDIR S
T, 3 BE IS AL 59 DI4/Noteh1 {5 5 38 & 2 300 i 1in 45
AR R R S, S Bl T AR R
R, AR ST DII4/Notch1 {5 53 & X T DFU 4
BiiiA HA EEE X, AW E T Notchl )il 5
T, DX REERE k98 700 9 mT e AR AL

KRB HE Jea s R on, SHEAA L, 1
ik L5675 7 £ S i T T R 2 Ao A A A
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Effects of Xiaozhong Zhitong Mixture (il 115747 ) on Angiogenesis and the DIl4/Notch1 Signaling Pathway

in Wound Tissue of Diabetic Foot Ulcer Model Rats

HAN Xiao', LIU Tao’, SONG Yuan’, CHEN Jie’, SHEN Jiaxuan’, QIAO Jing’, WANG Hengjie', WU Lewen',

ZHAO Yazhou'

1. Gansu University of Chinese Medicine, Lanzhou, 730000; 2. Gansu Provincial Hospital of Traditional Chinese Medicine; 3. Baotou

Mongolian and Traditional Chinese Medicine Hospital

ABSTRACT Objective To investigate the potential machanism of Xiaozhong Zhitong Mixture (4 fib 1k %if 4 7 ,

XZM) in the treatment of diabetes foot ulcer (DFU).

Methods Fifty SD rats were randomly divided into blank

group, model group, XZM group, inhibitor group, XZM plus inhibitor group (combination group) , with 10 rats in
each group. Except for the blank group, rats were fed with high-sugar, high-fat, high-cholesterol diet, intraperito-
neally injected with streptozotocin, and subjected to skin defect to establish DFU model. After successful modeling,
the XZM group and the combination group were given 1 ml/(100 g-d) of XZM by gavage, while the blank group,
model group, and inhibitor group were all given an equal volume of 0.9% sodium chloride injection by gavage.
Thirty minutes later, the inhibitor group and the combination group were intraperitoneally injected with 5 mg/(kg+d)
of Notch1 inhibitor DAPT. All groups were treated once a day. After 14 days of administration, the skin tissue from
the dorsal foot of the blank group rats and wound tissue from the other groups were collected. The pathological changes
of granulation tissue in the wound were detected using hematoxylin eosin ( HE ) staining. The microvascular density
(MVD) in wounds was detected through immunohistochemical staining. Real time fluorescence quantitative polymerase
chain reaction (RT-PCR) and western blotting were used to detect the mRNA and protein levels of Notchl homolog
(Notch1) , Delta-like ligand 4 (DI114) , Delta-like ligand 4 (VEGF), and angiopoietin 2 (Ang-2) , respectively.
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Results Histological results showed that the epidermal structure in the dorsal foot skin tissue of the rats in the blank
group was intact. In the wound tissue of the model group, the epidermis exhibited excessive keratinization, vacuolar
cytoplasm, and a large number of inflammatory cells infiltrating the tissue, while in the XZM group, a large amount of
scab formation was observed in the epidermis, with no significant inflammatory cell infiltration and a noticeable in-
crease in fibroblasts. In the combination group and the inhibitor group, partial epidermal scab formation was observed
in the wound tissue with a small amount of inflammatory cell infiltration. Compared to those in the blank group, the
MYVD in the wound tissue increased in the model group, as well as the mRNA expression and protein levels of Notch1
and D14, while VEGFA and Ang-2 mRNA expression and protein levels significantly decreased (P<<0.05 or P<<
0.01). Compared to those in the model group, the MVD in the wound tissue of all medication groups significantly
increased, and the mRNA and protein levels of Notch1l and D114 decreased, while VEGFA and Ang-2 mRNA expres-
sion and protein levels increased (P<<0. 05 or P<<0.01). Compared to the XZM group, the inhibitor group and the
combination group showed decreased MVD in wound tissue, increased Notchl and DIl4 mRNA and protein levels,
and decreased expression of VEGFA and Ang-2 mRNA and proteins (P<<0.05 or P<<0.01). Conclusion XZM
can effectively promote wound healing in DFU rats, and its mechanism of action may be related to the inhibition of
Dll4/Notch1 signaling pathway in the wound tissue, therey promoting angiogenesis.
Keywords Diabetic foot; ulcer; angiogenesis; wound tissue; Xiaozhong Zhitong Mixture (i 194 %) ; Delta-
like ligand ; Notch1 homolog
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