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Abstract

Objective: To investigate the effect of artificial dermis loaded with recombinant human epidermal
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growth factor on apoptosis of traumatic tissue cells in rat wound repair. Methods: Artificial dermis
loaded with Rh-EGF was prepared by impregnation method. Twelve SPF-grade male SD rats were
randomly divided into two groups of 6 rats each, and the trauma model was established on the back
of SD rats after 1 week of adaptive feeding. Artificial dermis impregnated with Rh-EGF was applied
to the experimental group, while saline-impregnated artificial dermis was applied to the control
group. Apoptosis was assessed by TUNEL/DAPI dual fluorescence staining of rat traumatic tissues,
and the number of apoptotic cells and the total number of cells were quantified, respectively, and
the apoptosis rate was finally calculated. Results: Compared with the control group, the apoptosis
rate of the test group was significantly reduced (P < 0.01). Conclusion: Artificial dermis loaded with
recombinant human epidermal growth factor can reduce apoptosis during wound repair in SD rats.
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1. 51§

FERBIHAEE Je — AN AR A e i, R JRE SO L 20 PR B 0 A ZH 2 R IR B = A S B B
[1]o ZHRMETAE N — R AR T 7 20, I SRR 2 A A e i dcs:, AR AN IEREAR
5 5T LS AERR A RS T R OCEEE I (2] B AT B B I R AR BARES RG,  H R b 40 i
FTERRRHIR, RS H5BENMEREEK[B]. BEBEMREBENRED, G aa o4
FAEEES CE IR TR, B A EA R R R, AMUEK T EE RS AR, Mm%
LB IR B R A R (4]0 AR BBk} FL 2 L) RELE T ThI $ i — AN AT B B8 A B B e,k S 0 54
B RAEGRWN RN, £ ERY T alH[5]. HEIREE, e S\ aE ey = m,
Tl = XA M AR P 2 AT NI T TEE T, MDA 4R A T AR AT R, VAR e R e R W B R
RE T MARE TR RE[6]. TR, A TR T RN T IR =4S 3R g5 M A D ReA B 198 70, BN
BB 2 BRI TR R 7]

20 N3 A K Bl ¥ (recombinant human epidermal growth factor, Rh-EGF) &4 1F 52 7] DL iE 3¢ 5z 41 ffd
IERE G385, SR 2 DR~ 5% 4t 0 2 PR TR A L v AR T e 5 R LR [8]. WFFT R, EGF X nl pesd it
PI3K/Akt 8 #3098 T-AH S 85 (40 Caspase-3) W3Rk, (HIX—RNAE N LIS A& R W E1E A
KR BI9]. AWFUE T M M Rh-EGF MAN TH K, 4&6 KREHEE KSR mBa, FH
TUNEL/DAPI XU ik e S GV A i 2%, B4R Rh-EGF DRt N T3 B3t G ZU- T
s, AAEIE BT RHE (LB AK Y .

2. SERERSTH
2.1. SKHEhY

SEIGIREL 72 K 6~7 B K 188~220 g HIkEME SD K FAE NAF AT 5, SLIsh R B 7 &L
TOEMEARA WA B[P AIES . SCXK(H) 2024-00017, FF4aZ% T 47 1K 22925 54 0 SPF 2%
BB ISR VAT UES . SYXK(H7) 2023-0003]. AT SLIG /R M k84 (SLIeshdr BEAIE TR ) (3B
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8 OB, HEAAW T R — M @R R FAC B i & H B (R B S A2023-153-01).
2.2. LWHRSERMR

EHNRBAEKEFAAEROME BRI ETT AT, RN TH R R BRI 2R
BHTER A7

2.3. FERARNE

— 3532 TUNEL 48 TR MG &(G1504) . Fra ey K ii(G1401). & F Rl K (G1205). DAPI
Ptk F)(G1012). PBS MR £ 20 (pH 7.2~7.4)« TRIER(G1204) T FE 4 /R A 7] o

3. SWHE
3.1. BiEEHlE 53 Rh-EGF WATER

BN THE BN EAN 2 em BN T E )Y A G B NEHA Rh-EGF RIS E 7= L4, 37°CRR
9 30 min, f# Rh-EGF RO RANLEE T EH. BE—H0EEN 2 em WALTEE KA 37C TR
T AP ER K 30 min & .

3.2. HYSESER

6 SD KB 2 . NTHRHSEAA. 2RI LIRFBIE SD KR M8 M
77 2 em AbHIE—NEAR 2 em KT, IRIERFIBE . N TH AR SD KRG A H] 3-0 48240/ IR1
A AR N TR e B g TR E A, BadUE 3-0 224052301d Rh-EGF ¥l
TR BB e KR AR QI IF AT 485, P SD K BRMEIN A 5B 5 # P 20 A S Do i 604, 08
34 R IH L -

33. Bt EaE

f£3, 7, 14 =W S HTIT SD KR GIm 4L, A FRIRBHT VT 6 iid 887 QT 4143, SrRp
LT 4%Z RS, HIREE 24 h~48 h 5 H MBI N A . S iy Uz Y Ja A7 .

3.4. SD KR 8 H4H LA pA T+

BB e TR NLEAT VIR 5, KO0 A A S E I T 1540 v T4 30 438t Bl S 4k k8 F — R A0
B P RRE AT S A 2R o IS 56 BRI D) v & Z80B/KKAGJS #4100 pL 25 AR K RS 1 mL PBS W 7RIR
&, FeHlE 1 mL AR K TIER. VIASRIEEREERAE, @R A N H SN ET K
BB, WMEA K TERTSEGRHALFEAR, BT 37CHRRFRMEIRT 20 /08, 5800 B
FRIZ N pH 7.4 (1 PBS 220, T /K PRERSER 3 ¥ x 5 min FRIAREIEVE .

H{ 1 pL Triton X-100 J5#5 1 mL PBS ¥R A, AL 0.1% Triton . U)4 HLF 4022 5 7 0
T TR SR, SRS 20 20405 EE _EiR PBS IEVERiFE. #7220 (Equilibration Buffer) 7 5
MLV IRALTE 10 40805, HRIEFEA S TUNEL X778 1) TdT B, dUTP MIZErPilR, 4% 1:5:50 AR
FOIR A il 45 RN o R G fe 25 B BB R &b, 37°CIEIRIFE 1 /AT .

28 PBS 58/ 3 x 5 min B FEEYEIE, %00 DAPI YR T RE K F FEHRE S 10 08h. 4 PBS &K
B BB O K A B S, R K R R se s i o SO BB S 80k : DAPL UK K 330~380 nm
(EA0), KA 420 nm (JEESOE): 488 FM R BRI 465~495 nm (R K 515~555 nm, L4
wt)e
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35. GitFERZE

B Geit o i d5 48 A SPSS 20.0 BAFE . & BT ETEIUIE + iEEFRR, W&
B R F P AL B TR R . PR IEZS 20 A 5 I LU SR MO REAR ¢ K56, 2 20 18] 22 55 43 b DU 2 F B
K2 ANOVA. X T-AEIER 70 A1 87 ZATE IEURE, WK JES BRI . giit W MR e A P<0.05.
B T4 i@ GraphPad Prism 9.5 SZH .

4. R

P IMAE DO BAE F 2O eI gk, WE 1 R, N TEYARMEG SR TUNEL fHE
BFEoBEEEERTHRAA, BRI T E R AT P38 A s ebrid, mBta Ay
WA IBHEAE S, B 1 R gt EAREL T L [ A8 A 22 5. IRAME B ST 22 bt
Jiid, HEAAH AT H R A SD KR A AL PR TN 19.76%0 + 9.57%0, A4l SD KR AT 4
ST T2 34.30%0 + 12.08%0 WIKE] 2 s, #E— B HIEER M a5 R b o] D bl45 th, BCG2H 0040
JHLUR T AR T N T A 3 D A (P < 0.01). BRATULAE WA R, T75 007 pts S B L 9 4 4
M TR, A I HIIESE | IX—4h5 k.
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Figure 1. TUNEL/DAPI staining of traumatic tissues of SD rats in each group under 400x fluorescence microscope
1. 400 fERULRHIZ T %A SD KE BIEHL TUNEL/DAPI & 155

5. g

TEARVCHRTCR, RATEEE T KRR BB, AT A RE KR o8 KD —8. R
EHE L0 4 2 BB 6 11, USRI S b e o e AU I . IF FLIRATE DSk, DA ER IR B 11 5 2
1 37°CIEIR & P A T2 % 5 Rh-EGF 4. @i 7E QI LS $13k Rh-EGF (A T2, [FIN % E
AT E AR, RHZEAS 7 Rx I R A T . 45 R0, i3k Rh-EGF AT
Y T AR B AT AG 2  R T P TR 128 o 3% — % B BE AR A4 1 BGF S T —
S, AH A FIPL ) AT A8 DA T 20R A R A N T B B 2

NI ARUZEEH, LR TR, BERE . B, Bk, BilbshRAnsR A, 4 Fn
F BRI A5 K 43 P s 2 DA B B 1 e i R R S 2 AL, BT I AR 3,
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Figure 2. Comparison of apoptosis rate of traumatized tissue cells in SD rats in each group

[ 2. &4 SD KR O EBRMIDE TR LI

TR AR PG G5, vT 5] I AN R AR RO, A BT R (U AT LR L P R 4 ) B S
#, 51 RALA P EA[10]. BIFESCERI =4E45 R mT LUB IS 55 205 FAK /31015 5 IE B OGS AR &
B BRI TR AR 11 ]e AL, FR TR AR AR (R Bl U8 T RE IS N2 G836 T JR) 30 PR A L
BWOKF, #t— B IHBE A (ROS) 15 S 11 DNA #5510 1215 5 #uE[12].

A KA AR A T v B S A DhRe,  HOG A0 R0 T H O 9]0 12 PR 1 i i ARy
SRV AH SR T S A4, i ROREHEIRI I 945 5 R L[ 13] FeAr T AL R I AR R4 2 1E )i
% Bel-2 S AF RSP T 1Rk, Mg RIEHERT LI 14]; R0 T B 1 iE4, A RCEE W
AR B2 C HIRETR[15]0 XM 22 B8 fd T TSR MK CE 4L 47 20 0 Dl i 5 B 10 U7 T R 3 SR A

5 RN Rh-EGF AHEG, N 3R 67 8 SR s HRR AR 3 . B ali 2k K IR 7 5 43 0l T 2 1 1
Fefid e Bum e e [16], N LE A RIESCSEA Y Rh-EGF IZERAR (I E AR, H = 4L 2514340 BE 1 5 41
ORGP AR AR T [17]. XA RS A R 1 B R RS, AT A i o 1 1 = s 8 S A AL
RIFCIRES Uk B 575 30 DNA 45147, MBI TUNEL FH 448 L4

R SR RAAFAE B A ) 1% 5 29 R IS EC A AR AL 75 oKk . MR Al R i P 5 51 R Rh-EGF
FRBEILR, T P 22 W) 5 B AR MR FH RS2 PR o A ARSI 7R 75 S RS R 3R DAk A BERS AL

TENG IR S AT T, A FEAFAE LA MBS B R BRI %8, TUNEL ¥ B A BUSKTI DNA W
2, BELEXDFET 5504000, 454 Annexin V/PI XS Western blotting 26 I - 44T 8 4 LA$E
ERER e R, MU R R TR AN SE, AR AT E LB AN B2 U S AT D RE L .
s FATANEIE “ORTIE” FOSAT G B VAL s A D AT OR B A 0 Y A M T A A i 4
SOCERYNM, NI bR AN BE R E B8] (R IR BE I T e 3 ST 4R A0 i S S A I SR TR 3R
Bl IIRIRTE RS [19]. AT FEBR TR GG 55 14 RIGHZUHAT TN, REeTEAhIT A 2
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KB FAIIES Rh-EGF N TR A& TEE/EM, JWiRHT T Rh-EGF [\ T 5 Bz 1 BT $ 3

WAk . FATHIRTFUIE T N TR B 5 A PR A W [ RO SEEBIGT B T 2 23 240 M 0 1 . AE s e
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