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M E Bk Aoattacin F] (€3 2GR EA RS

Xt X EHET KAF Fw EET MEN
(T SRR, 1 L 563003; 48 SLERR 2R SR 2=, 18 X 563003;
ST R E A m SRR, S 558000; Hf L7 THSH 2 1) oo 228 U TR 2 1 AT, B3 200025)

WBE  ZX§AEARIE PRAoattacindt Bk Z G ARE N R B8 F0h. KA TR
AR IR R G A R RsPO@ I F A Aoattacin® & AT X An sl B M BRIV R /) RALA
AR F AT ) B A0 Frm: K IR EIE S K 1R/ R (25 mg/L), vAPBS(30 mg/L) % A b a B2,
FE R 4R (10 mg/L) A Fabest BB, @i R4 8 Bk @ AR i v e F (%7, 14, 21R),
) B B SRR A A e B 1 R IR ATHE 2 &, 38 130 25 5 R AL AT 01 0 i 22 40 4R 22 My FFF1) ) S 48
1Lk M EEGF. bFGFEALE L. X kA, 4l T LA 37§ % 6930 H AR Aoattacin, 1 /57X F=
2t BB ZAAR bb, L KR s RA) @ R AR Y, £ R E(P<0.01); FE KL ARG RIS E S
T AT B AR(P<0.05), X5 37T AR K E R (K b 2m e e B v 2m e i i A A K m i ) - /K -F ) A7
x. GHarmiaaare, @ R e) ) R EAT AL B . RT L@ EHAE S, 14, 21
REFLALR 4 BB ) H ARLLGIEGF. bFGE& X2 AN B 18] & B 2 AZ i 2 FE 20(P<0.05). 4R &
B, FLH Ik Aoattacin ™ ¥ HARE s Hag ) @ & 4] d A RS B LA A ARE R, B T A
A el B e 7).
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The Antimicrobial Peptide Aoattacin can Promote the Wound
Healing on Burn Wound Mice

LIU Liu', LIU Hui', WANG Lijun®, HE Lifang’, LI Xiaofei', CAO Jianping*, ZHENG Minghui'**
('Zunyi Medical University, Zunyi 563003, China; *Medicine & Technology School of Zunyi Medical University,

Zunyi 563003, China; *Qiannan Medical College for Nationalities, Guizhou 558000, China;
*National Institute of Parasitic Diseases, Chinese Center for Disease Control and Prevention, Shanghai 200025, China)

Abstract To study and test the therapeutic effect of antimicrobial peptide Aoattacin on scald infection of
model mice, it was expressed and purified with Bac-to-Bac system expression system in insect cell sf9, and the
IT degree burns infection model to detect the healing of burn wounds mouse were established. Experiment group
was treated with antimicrobial peptide once a day (25 mg/L), and the negative control group was treated with PBS
(30 mg/L), while Silver Sulfadiazine (10 mg/L) is positive control group. Wound healing rate was calculated by

measuring the area of skin lesions after burns (days 7, 14, 21). Wound and surrounding skin were taken for HE
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staining, and the wound pathological changes were observed to analyze the pathological tissue structure of wound,
and expression change in EGF and bFGF was measured by immunohistochemistry methods. The results showed
that antimicrobial peptide Aoattacin was successfully expressed and purified with important antibacterial activities.
Seven days after burning injury, compared to control group, the colony count (CFU) of the wound surface in anti-
microbial peptide mouse had a remarkable reduce (P<0.01) and cruing rate had a significant increase in the antimi-
crobial peptide group (P<0.05). Compared with the control group, the number of capillaries and fibroblasts in the
wound tissue of the antibacterial peptide group increased. Organizational layering is obvious at 14 and 21 days. The
expression of EGF and bFGF in the antimicrobial peptide group was significantly higher than that in the control
group at each time point (P<0.05). The results showed that the antimicrobial peptide Aoattacin could inhibit burn

wound infection and promote wound healing in mice, which thereby promoted the repair process of wounds, and

indicated that Aoattacin had the potential to be developed into a drug for treating burns.

Keywords

Al RAHR R B W R BN PR . €
] 20 B R G B3 28 R VR T I A AR, Pt AE R Sl
PRI 245 P R e S — BRI o AN e S ISR T 2338 B ™
HFR, 2 EE S NI AED,

PU B Bk (antimicrobial peptides, AMPs)& — 254}
THE/N RGETELF BUEG HA0 R I 1 5 I R
PEZ Ky, KZRHE T8, A5 1002 4 L-2
PR IR B Bt B R SRR, W R — 4 (Al 46 4,
TR T A ASRAR A4, PRI, s IRA O
% Fh A B A AR BRI R AU, 6 S AP R R
A A B AT ARG A S P, AR R AT
AR, B @A R A B2 A, SR,
TU B IR AR S M R AL 2 B AN T o (HR 2 B0 R
N, B IR 32 A A A R B A, = E A
YRR JE, 3 I A A 290 G P 5 g B e A% s 3 o 11 oK
RAE KB AHE A1k, DFTEIKTE N 2451E
A EIVER A Z

WK B R MR A, AR R 5 K
e Mo IR B, (HIA A RE D JAR 3K, X 2R
DR FLAAR PN K R 516 TR 2 2R 408 e 0% 1A 22 s JER il
AEPIRINAR™ . T B R A G 28 1R R B R 7,
FESE R e b KA B EAE P XM (Musca domes-
tica) Pt & IKIIRIE 78— B2 B ATHI 2 0 4
RIE, H AT e 50 b % AN [F M S 40 5 R 2
¥, Wi Diptericin!""!, Attacin. Defensin!'. Muscin
FCecropin™145 . [ & SEUR Y 4 0 (0 ] %) BR
(Staphylococcus aureus)i 5 ZX W4/ HUHIE | 5T 14 Ik
(YR, TR] B A S 6 =5 A8 06 S g 1R 47T B TR 1) A= v
PEREAT 18073 27 B S A A X SRR R

antimicrobial peptide; eukaryotic expression; mouse scald model; burn wound

(Phortica okadai)f) 72 ¢ 3 1 SC e i it H b 2 3%
KiLWAttacinE R . @It B B HMEsO ALK IE RS
IR G, FEFN ORI, K] HH S8 R SR i ) 45
il BRI . B 9 TMER B (Micrococcus luteus) K
B8 (Escherichia coli) % i Z5AF 5 Bl 1 (Pseudomonas
aeruginosa) =534 PUE g HEN,

DX FH SR R SR e 1 Sy — i SR e A A B BT
Pl B, I Re AR 4l IR o4k H (Thelazia callipaeda)
P EE A AIAE 3, AR TN 5 3 2 IR 45 R e
25 Ui (Thelaziasis)">% . FATT A 56 5 44 £ (1) X
FH 58 HIR SR i 4 S) 20 SO B A 75 3 1) 22 S R A S
P (R KRR B Rk Bk, € RBIIEE A
U5 5 B 22 AN FIZK M P A K R JR ) Unigene, 5 w44
N Aoattacin. FIARIPUR SLIRESE [ = RIA ] Aoat-
tacinsXf 22 P4 g A B B 3 — s A dER , Hodp
Aoattacin X 4 ¥ €6 7] 2] 3K B FH 4 2 M1 50 B S5 i 24
P S0 A B I P T CERATTHEN AoattacinfE VR
TR0 5 E I G TR A B S G rh A 31— e MR H, X4
PR S R 1 2ORE S N AR E R . Ak, BSRVE
ZIRIT FEFE A KR T, W R A KT (epidermal
growth factor, EGF). 1t KA -B(transforming
growth factor-B, TGF-B)?FI A\ AE K 2% (recombinant
human growth hormone, thGH)™ s D W H T IR K
RR AR P2 AR B ST AN T4 38 S 450 T e )
Dt frc e g R /R ER R FH i B O B Nk, AE
E G VR GE I — R 718 (B, V2R
JAST FH I e 2 500 1 I i B AR R AN . fESE L
AR, AIREE S LR . AR, IR
IRAERE 16T I/ E AL B 7 kbl 22 24201,
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(Rl AW FURH 240 2 1 B AR IS M R
oF AT 39 e 55 A H 0 vh 0% ik B (1) doattacin: R 3 AT
T RIS AR T/ B R A G A R (1), )
FH T 18 2 1A ¥ Aoattacinidt — 35 0 Hojita LAVA I, AT
B R % AoattacinE 152 784 /N B 6 [ & & 1) AE A
Je HonT g PIALA, JCFH I H X TA R 5 85 F (Collagen
). EGF S Bl s 7 4 2 1 4 K Rl (basic fibroblast
growth factor, bFGF)F&I& (520, JfR- H 5w IR _EAL
gt 25 L, YR PR IR DI R, Tyt — 2 T 58 A
I RS A 25 2%

1 MR575E%

1.1 #%

111 ZBzhdh  XHSEHR R b A S0 = AR
TAFRUN, SEEGENY): s O BB /N R (MR A
Ji B2 (20+2) g] B H REE LR 22 5256 30 P L F it
(OB E At 5 EEEAE (2021) 1-0385). Arfi
S S5 A 18 SRR R A — D A8 v A AR AR
35 A2 AR (0 TR 55 9000 = (BSL-2) SE il

1.1.2 £FXF  HISE W EE (Pseudomonas ae-
ruginosa) B 18 SR B R 2 5 AR 4 25 00 8 A I B
Pefft. BamH 1. Hind IIEE. sPOYUL. FikipFast-
Bacl. E. coli DH10Bac/25Z 254 iy 35 i A< R 41 {7
1fo BCARGF&. TEVE M. Mouse Anti-His Tag
BT REPLAR . KA XA B S E Sigmay
A, DCHL A ik 77 508 F 35 [E Bio-Rad A 7 %
YU BFGFH g [ PRI B 32 [ Abcam A 7 . Aoat-
tacindk K H B E RV EMHARF R AT A . Wi
o P i i 4R R A 2 K 2 IR A R AR, 3L
RN HT i) I B B 255 BRI A F
1.2 753k

12,1 4H MKRAoattacin A B 69303 XHTRER mR
153 K doattacini3t 4T PCRY ™ 8 H Kk SLIG I0AE 5, X%
B R 1) 2 0 AT AL, 43 BILES FH3 S s N BamH 1
FiHind TIEFYINL 1, FFEC-UANINTHishRZE, #4740
DR bR, KA B 515 30AIE 1) 7 5 AT e
I BamH T Hind TIRR 114 N ) B XURE 1) )=, 16 °C
L, ULkl doattacint [K] 5jpFastBacl % 44 1) 3% %,
221 PCR ALK S ADOUEE D 30IE I, R A 5246 2 1
TR 2 10 B A% R IE K R pFastBacl-Aoattacinidt 47 41 i
YL eP1. P2ARERY 1EY: 7E6FLAR F A2 mL Sf-
900™ IIISFME; 973, HEFP2ARIRTF 5 A K BIXTE0Y,

1] % Bacmid & A4, FISf-900™ IISFM(TC Hi 2k 2) 8%
FREEFRE G, B FLH, 27 °CHEES h, K597
T, IINSE-900™ IISFM & 14 2 1 15 75 3, 28 °CHF
H72 h, £4°C. 12 000 r/min 05 minfit & L3, B
NP HR EE (1 10° pfu/mL). 4k SE4 BRI FE 1
P1#EARBP2ACIR 7 (1x107~1x10° pfu/mL), T Aoat-
tacinff1 335 .

1.2.2  F#H K Aoattacin B R &g &3k . shik B
15 11>95%F1 sPOZN A 2> 10°4™ %2 200 mL#E B iR, 140
Mo AR K G EUH , N P2FFIRI #3982 (1:100), 28 °C
B & 72 hJ5 250 (500 r/min, 5 min)USE FIEMTTTE
W) (4% FE B U A BR B R E UE BH R ) . BR A SE
FEHT (NI-NTARE )2k B & A5, T AT
SDS-PAGEZ) #7 Fll Western blot% &, 71F ABSciex
4800 plus /i 14X 73 AT 44K J5 ) Aoattacin £ [

123 Z=MRHistFERIEH Z AR ZHTEVE
B U A, RBAR W : 0.1 mg Aoattacin,
10 pL 10x Z&ii 20 U TEV R A8, hna c xR
9100 pLi [ SiAARRR, 4 °CEEYI12 he BV G —IkE
FJEHT(His-Trap FF), Yl 8L 5t 17 &8 T,
53] Aoattacin 87 . BT K H 0.1 mol/L PBS,
EHEAE A FIIRE (104 15, 25 mg/L) AoattacinXf
) A L 1 A R i

124 RUERGER G Z 5 RAEHLEFX K
36 F/NERBENLF 22 20 B 340 . PBS X R 4T (9 4 %) it
Yy Tt g AR 2L (9 o T AL ) AN T IR 2 (b B
). 75/ BRI RIS 10% 7K A S Vi 031 T BRI,
FEMZ [ 52 /N BR, FH 10% R ALaNER 2215 &, IR
N3 emx3 cm, FEREKGET; K HIEEE T95 °CH)
FE AR IR K I B P 2 6 2 30 miin, JRGEEUH, oI )
BT /0N B R A I AR R A A N 32 LA T A —
A, EE IR, WA IESONTR T 245 27, WAH 4R
OITAHEE 1.5 emo oA —AN G TR 27 5 52 Mo B
0.05 mL(1x10% CFU/mL), 4548 SR {5 5 i 1 Jak e
RS IR S, 43 ITE/ N R E) 438 50
110.05 mLJ Aoattacin(25 mg/L), X & ZHKF 0.05 mL
HIPBS. MLHENER (10 mg/L) 73 iEAT R, 5 min
Je 0 BT AT AL BRI K 2 A a3, AR
VIR /RBEATER 2, A5 )G 21K (MR 5 18 B 15 B T sz 4
gE Rk R A E).

1.2.5 Aoattacint® @t & 1% =h fetsm)
W5 73 TR

(1) #IE Thae
14, 21K, FHLT3 H /N
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BRI

SR LR LAY . TETCHPAEE TR, BUT A
MR g2 ZH L), FRE I mLE&E K )G
X 44 5) R HE AN RS LU B, PR LB b BILBE A
FFRPAR b, BT37 cCIERA I E24 he HTEIERL
FAA57 (colony-forming units, CFU )i ik ~F 4 B V& 2005
B W R (CFU/g)=HR B T 0o 15 By A S VAT () o

(2) BT B AR E : LA EME3 7. 14,
210K, a el A R R DA (12)
3 B N, AR T AR A 2k A T T AR, FAR
I B TH 85 %6 (%) =(4R 2 BT T AR — 45 24 5 T AR )/ 45 24
AT A x100% 1 5.

(3) OUTHIZH VN 5% - I 4% ) T 4H 4R340 % ) A
ditr, FH 4% 1 i ] e v i 52 24 W, 20 L
T AN TRIRE BB I B ) LT AN — PR 2k AT Ab B,
AT 3 LL4~10 pm I EFEDIE. SR)5, K
Fr B K A I H 73R &4 (Hematoxylin-eosin, HE)+
T 5% (Giemsa) 1 Hy £ = % (Masson Trichrome) %2 £,
Ja T2 00T

(4) RAETEFH (40 MR 7 I Rk kil ): s
B AT 2143 4E 4 °CFAE RIPAZE M 4] % 5 min
RIBUEA. SEAXHDCE AR &R &
ProcartaPlex™ Multiplex %)% M 58 VA AT . FRAZ 41
B E E -1(MCP-1) AN A=K 75 8o 2L K] o(Gro-
alpha, Gro-a). L& W 4K K7 (VEGF)HIIL-10
H17K ¥ F Luminex™ 2003217 7€ & (Millipore). 1
TGF-BA A Bl 196 G 92 W B 5536 (ELTIS A) I 357 &2
W 72 (R&D Systems) .

(5) EGF. bFGFE&4&M: HZJEHT. 14, 21
R30I LA 455 A 4R A i ik, s Ak e £
I A BEATL G B 3 A R BT o 3 3k 4 M 3 A% T AR
(LEICA Q550C W) I8 R4 55 73 #r 22 e %k BH 14 2
FRLFRT ST 350 P AR IEA T I 2, R S A3 1 B2 JER F¥T EGF
bFGFIRIA & . KA, R e
TR, B J% I S R o

(6) 12k EGF. bFGF/r it fEH : X 2H LT )
FrAE, HEGth J550 °CRMERE2 ho LS ZK G, 7E4T
IR Eh 22 P (pH 6.0) 1 & 33 4 minSZIHL RIS R
HSRAE G, 14 F 3% 113 A S0 R LT i S 14
fiff 7% 14 10 min. Bl f5 H PBS(pH7.6)%E 31K ¥V A
5 —$7(1:500,15 pg/mL)§E & (37 °C) 1 h, FJ PBS
Pk 3ik. R T 5 Hi(1:3 000,5 pg/mL)F §
15 min/5PBSPEE3IIRP). e Ja, SHARE X S, H

TR BRI IA WU E 5 min, R, Uik HINPT
EGFHUAFHTbFGFHLA

(7) X Collagen IFIEIFZM : UGEEE 1. 3 74
14 2URPUB IIRAL/INER 20 40 B ks B 1, 35 pg b B
1 F FH Western blotfsr il 1784 i 51 £ [ 2R 1A 1 0 [SDS-
PAGE, # i (M1 %1} 7] 200 mA, 1 h), Fi 3% BSA#H}
VR 4 °CHAE R, IIAMERE LLAF] 9 1:1 0001 4144
JETE4 °CREIR Fi & %, ECLRGRIIEG ); AH ]
J7VERG I/ 5 A5 J5 26 7RI ) Collagen TR, 1#
I Imagel R AF X 45 AT I EAE b . B i g
ELISA(Z fMouse collagen Type 1 kit)#5/F 77 kit —
AT R
12,6 %itFaodr  SIEE DL EEbR i 22 (xts)
R, KHISPSS 210 A3 AT 73 BT (P<0.05K R~ %
5, P<O.01R A B EMZER).

2 HR
2.1 AoattacinEE[F5GUE K E a1

T Aoattacin®t IR 3 4T PCRAG M, FRAF ) H 1) 4%
K JE 21 900 bp(KEI1A). 415 ki £ BamH 11
Hind NDWEGY) 5, F22 HUKPCREE, LK LA
1 900 bpt) H FIFEK A5 000 bpZe A5 1 5K 2% 1 (K]
1B). FjpFastBacl-Aoattacin’ {4 NE. coli DH10Bac
2 A MMHEAT 1, 13 EHBacmid. BV % 5E
J&i, BN A pFastBacl-Aoattacin R F1E SL1E
FERLH R A 7 IERR I R B4 . $ L 4 Bacmid,
S5 E—2, 1 5 20 Bacmind 4 2 (B 1B) .
2.2 AoattacinBYFIA K E RN

ey g J8 Ty () 268 A 18 ok 75 A Yes O i 15 5 R
15 J5 5 F SDS-PAGES £ [ 51 144 (95%) fl 7 1
(7.9 kDa)y#EAT R, £ 1951 3235 J5 FHiEAT Western blot
Rl LR (R RIS X H 2 X FH SR AR SR Aoat-
tacin®x [ IEAT S 20 AT, 25 5 F Mascotfir 28 bt i
2CHT7R, o1 45 58 P 2% 22 JIK 5 I 250405 2 Hh Aoatttacin
EHRER T 5 ILH . £BCAR&E &, &
AT J5 1 Acattacin 2 I B2 N7.5 mg/mL. FIH
B 0 B PR (BT His bR 28 )13 17 Western blot 72, &
FZHishn %5 5 kM AN B v 45 K I, Aoattacin
XoF A o A P M TR AT AR e PR U R SR, I LA R
5k 2 IEA G (EI2E).
2.3 AoattacinXH =8/ R O E RV HIE I e

FE25 i AL R B T GR(0R) M B3R, = 4H 1A Jo



X4 : U Ik Aoattacin ITAE #E/N R ZAG BT & 1697
A) M bp (B)
' bp 1 2 3 4
2000
5000
1500 000
199 2000
600 1500
250 1000
100 OB

A: M, 2 Kb DNAZ> FhRid; ikiE 1, Aoattacin. B: #ki&1, 5 Kb DNA% Thrid; ¥ki&2, £ BamH A1 Hind TIRR il 14 P V)RS D) )5 (IpFastBac1-Aoat-
tacin#{ 44 ; VK& 3, pFastBacl-AoattacinZ44; ¥ikid4, 75 45 pFastBac 1-AoattacinZ {4 ) 55 41 ATHi »
A: M, 2 Kb DNA Marker; lane 1, Aoattacin. B: lane 1, 5 Kb DNA Marker; lane 2, pFastBac1-Aoattacin vector digested by BamH 1 and Hind 111 restric-
tion enzymes; Lane 3, pFastBac 1-Aoattacin vector; lane 4: the recombinant bacmid containing the pFastBac 1-Aoattacin vector.

&1 AoattacinF[F K ELZEBacmidE KBV E

Fig.1 Validation of Aoattacin gene and recombinant Bacmid vector

(B) ©

MCETKTAAKVIFARKWTTHMALRIAGHIEGAVAIRR

14.4 .

<€ Aoattacin

1 2 3
+} Aoattacin

SPQIRLGRRVHCCHIELRYLGDAQRGGM

(E)

Bacteriostatic area /cm?

1: sterilized doubled water; 2: supernatant extract; 3: Aoattacin; 4: penicillin

o
oA
MO

A: Aoattacin?E /S &I [ L [{ISDS-PAGE 43 #T . M: 2 FIBARIC, JKIE 1~7: 2% 50, 24, 48, 72. 96. 120. 144 hjFfs53% EiEw(18 uL). B:
T T ER RS> M AoattacinF IR 1% A 20k o WK 1: B GHIR; Wk 2: Aoattacing ¥kiE3: FHPEST IR . C: Mascot/ii it % 5 Aoattacin 45 . EL . D:
AoattacinffI RSN . E: Aoattacindyt B {F FH B R M M £ *P<0.05, ##P<0.01, *##P<0.001.

A: SDS-PAGE analysis of Aoattacin at different time periods. M: protein marker; lanes 1-7: the culture supernatants (18 uL) at 0, 24, 48, 72, 96, 120,
144 h post induction, respectively. B: Western blot analysis of baculovirus expression of Aoattacin. Lane 1: negative control; lane 2: Aoattacin; lane 3:
positive control. C: comparison of aoattacin results identified by Massot mass spectrometry. D: bacteriostasis experiment of Aoattacin in vitro. E: the
dose-response curve of Aoattacin antibacterial effect. *P<0.05, **P<0.01, ***P<0.001.

&2 SDS-PAGE4T#AoattacinZ&E BHYIE S RIL . fhib R INEE MR

Fig.2 SDS-PAGE analysis of the induced expression, purification and antibacterial activity of Aoattacin protein

EVEE R, ESYEMAR2R, HimE kA &

1) T B 74 B0 S PRI, S PBSZLAT 535 25 7(P<0.01),

{5 55 i fra e g HR 40 5 3 22 S (P>0.05) (K13)

2.4 Aoattacin¥15 0 A& By
RIS A3 R, =M LR EW %R

(P>0.05); fE557 14 21 KH, ik 5PBSALEL

BN A R B P 2 R (P<0.01); 7E21°KI, BT

B IR B Rk 5)93.2%, ST fimsng R4 T B 3%

P2 5 (P>0.05)(&4).

2.5 RBKBALTRIBZF W E K X Collagen IR
Collagen IFIE 5200 7EZ5 25 HIA] N, AoattacinZH

/N B AG AL B R FfI Collagen 12634 55 FH 251 1] 5 TEAH 6
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Fig.3 Effect of Aoattacin on burned skin bacterial count of model mice

1.0 —=—pBS
1 —=®— Silver sulfadiazine A
0 8 N A— Aoattacin .

p 4

(e} (e}

B e ;

\
X
\\ g

Wound healing /cm?
j=)
(=)}

(=]

21

w
[
—_
»~

Time /d
A: QA s B: i DA . =12,

A: trend of wound healing; B: trend of wound area. n=12.

(B)
0.6 I
‘\ =—PBS
N @ Silver sulfadiazine
0.5 \\‘};\ —a— Aoattacin
e \&k:\ )
5 0.4
s
3 0.3
3
2 0.2
0.1 . - T T T
1 3 7 14 21
Time /d

El4 AoattacinTZAAREL/ R K BA I H A& BIF M
Fig.4 Effect of Aoattacin on skin wound healing in model mice

(BISBFIEISC). 45 F L BH, $1 5 Tk Aoattacin ] e 18 i
R 38 B i 1 2Rk AT T /) B R Jok 6 T 12 2 )
A2 8 Id Western blothr Ml 42 14 5z Jik 20 23 78 55 7R 1)
Collagen IH 21X 15 I (KI5A), S5PBSZLAH L, Collagen 1
fEAoattacinH « fiff e i 4H 35 W 3% Hif(P<0.001).

L) gL PR S8 = geth ikt — P g2
ISR T UG . 45 BN, R EJE Y RAE
TR 1A 58 A B IR, mT DA s A% 11 LR AR
I TE B X 38 6) . 73 48, AoattacinfE 4bEE A% 1%
JiR B T R 7 T A T 0 2

G BE V1T D RE: X R PR B AT B R 4 B AL
P R F #7347 PR AL, Aoattacinkb PR ZH 7545 J5 # 2R3 K,
Gro-ofitt # [F{K(EI7A); T Aoattacinib 2 2 fMCP-1
TE 53K I I8 2 25 B AIC, I #F 22 2 25 12K (E7B);
VEGF I RIAAE S HZH T 5, Rk 7% 57 R EAE
S 1RAEE 18R (ET7C); TL- 1078 K45 1) T - IR B 1t
T, 16 S5 7R A AWK E B F 28K F-(E7D); TGF-BESS
1R, o HEZH () 28 38 i Bl 47 J 1 bWl 52 21 148

B 5, AoattacinZb B 5 (2 UK B35 P, 15518
RIS NI =, 223 H I TGF-B IR B 7E T B ik Ak
PRAA A 2H 4 A B2 T (B TE)

XTEGF. bFGFRIA MM £33, TRIN, SL
36 LHEGF 1) 05 A& WL AR 1k, 10 7F 26 14 K I 3Kk
s, 21K EGE 3P S 31 1E 5 7K (KEI8A); S5
HEGF S AR K BEAE AR T %) R4, BPEGF 2k R4
T A IE 4, bFGFAE 553 TR KA W B2k, 74
H14. 21K FRIE K3 5 (P<0.05)(KI8B).  SE5
YHOFGF ) AR K FEAB AR T %) R4, BPbFGF I e 1
FAk P TR R

XTEGF. bFGFZ3 il Iy 2 55 ] HEZH AR L, FH
P 41 AR Y 4 e 45 4 4 IEGF 50FGF G W 2. 48
tt.. 1HAoattacin7; 7| £15 mg/L. 25 mg/LH ™ 4b#
WK Z J5, EGFFIbFGFER A &G N (E9fR1).
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A: the results of type I Collagen expression analysis after 7 days by Western blot (***P<0.001 compared with PBS group). B: the results of type I Col-
lagen expression analysis after 21 days by Western blot. C: the serum levels of anti-collagen I autoantibodies measured by enzyme-linked immunosor-

bent assay.
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Fig.5 The expression of type I Collagen on skin wounds during different periods of administration
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A: the Aoattacin-treated wounds showed an improvement in the deposition of the collagen layer. B: the deposition of the collagen layer in the Aoattacin-

treated samples was improved to the samples treated with the currently positive control silvadene.
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Fig.6 Aoattacin-treatment enhances the formation of collagen structures at the healing wound site
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A: Gro-a, which is a cytokine that chemoattracts neutrophils. B: monocyte chemoattractant protein (MCP-1), which recruits monocytes and then differ-
entiate into macrophages in the tissue. C: vascular endothelial growth factor (VEGF), which stimulates the angiogenesis. D: interleukin-10 (IL-10), an
anti-inflammatory cytokine. E: transforming growth factor-beta (TGF-B), TGF-p levels in the homogenates were determined using an ELISA assay.
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Fig.7 Chemokine and cytokine levels after treatment of the burn wounds with Aoattacin
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A: the expression of EGF in different periods after administration; B: the expression of bFGF in different periods after administration (in the figure, the
vertical axis represents the gray value and the horizontal axis represents the administration period; the lower the gray value, the deeper the immunohis-
tochemical staining; the stronger the immunoreactivity, and the more protein expression).
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Fig.8 The expression of EGF and bFGF in different periods after administration
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A: the changes of EGF and bFGF in burn tissues after treatment with different concentrations of Aoattacin in the control group, model group, positive
group and Aoattacin; B: the expression of EGF and bFGF in burn tissues after treatment with different concentrations of control group, model group,

positive group and Aoattacin.
B9 GREEUERN1RIFEGFFbFGFRRIA
Fig.9 The expression of EGF and bFGF at 1 day was detected by immunohistochemistry
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Table 1 The expression of EGF and bFGF in burn tissues after treatment with different concentrations of control group,
model group, positive group and Aoattacin

ﬁZment EGF /ng-mL"' bFGF /ng-mL""
Model 305.81+15.52 100.29+7.42
Aoattacin (15 mg/L) 314.39+10.18 110.07+1.35
Aoattacin (25 mg/L) 321.27+7.20 111.40+3.53
Aoattacin (30 mg/L) 307.98+10.03 101.98+4.38
Positive 318.17+8.07 102.89+4.19

Normal 299.49+16.28 101.47+3.42
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