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(L. J"REVERS SRR, T 78 WL 524088; 2. J"ARE /KN T 5248 S50, 7&K BT 524088;
3. PR A K SR RN LR A SCIR S, T AR YL 5240885 4. E K UL 2N THARTF & VLA Ty, T R L
524088 ; 5. R AE IR & S5 R PR E A8 FRoe, 4R T 524088)

7;% /J\ %1’2’3’4’5, ,%, ﬂ %@1,2,3,4,5’ % X 211,2,3,4,5’

B E. md s, R R AR b R 3 R AL 2 XS IRATE B B A R R
MR B A R /DA L6 IL-10 F TGF-B A5 4845, 4528 7R 5 6,10 KA i Al i 41 B0 i %
K& TP IR (P <0.05) 56 14 K% e 77 i 2 A A 2R B ME o PR A I 35 4 13 ( P < 0. 05) 5 4k W At
PN RERS AT AN RAE H 1~ 1L-6 AR )i, IFAEE IL-10 704 (P <0.05) 5 iR 4 FOF-2 5 i i T At 41, (H
REMZER(P>0.05), SEIPEXT A TCF-B 5 AN L, A2 ¥ R B E 22 57 (P <0.05),3 45l 24
CCNDI F i B35 T 2 DXL (P <0.05) K misfl it 4] ECF & it B35 i T AL (P <0.05) 545 7 KAK
2 PR R B I X AR 2 S 5 R R (P < 0.05) 55 14 3R, 45 2 25 20 3% B b 35 9 ey B IR 2L 400 v A
FIR B HARGRA AL & IR A8 /DA (P <0.05) o ALWsRETE ™ P RERS It/ B 2L S UT e O i, %

AR A A — R AR .
REBIE : HLUG; BRI  RB QGRS
FESES: TS 218; TS 209 XHERFRER: A

MGV N 8 ) R TR R A TR 2 —
AR BRI AT N, 56 FEr
PUE B 5, 2 2 P 4E 2R 3R 1) o A R4 ok
VR AT P A B HEAth 2 5k 5 K AT T
HIRERRSE , & B B U i A
g 0 s PR T
A R SR R DL X3
WAL AN S GE . PRI, 5873 TF A4 05
25 A (E R LTS

BERBA TE N A B AN IR 55 2 [ 4 1t
PYFLGE B ARG BRI R A R —
AN IRA R, A AE =/ A B AR B 1k i/ R
I, AN LB AR A X R IR YT 32
& FRE IR AR B 5 AR BBORE R T A &
SR ARG AR B B
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A7 24 h RV TR ARAET 4 CORRA T &
R SR LG R 5 R e e R
FARUAR IR
1.2 HYSEREGEERET

SPF Ji5 1 2 L WA R M/ B 100 HL (R T 1 oy
(20 £2) g FF/NEUILARBTRBENL N S 4, B4
20 H, 435 A B0 BRAH (A= BEER /K 0.1 mL/10 g
PRBT ) BHPEXS B (W)oT 1 AU i 22y
INZEARER IR TV A R IR IR 0. 1 mL/10 ¢
IR ) (B AR (0.25 ¢/kg fAJTHE, pH 5.29) |
H1(0.5 g/kg PR J5iHE, pH 5.40) =i (1 g/kg {5
i, pH 5. 44) M4, /PN 10% K& A IE
RIS, B 700 6, B, TR/ NI £
12290.8 em [Y42J2E Bk, 3 4 B2 B sh s
B R FUNRY R SR, B RHEE 0.1 mL/10
g BT, B PR X R ZH 45 R0 8 AR B K, 4 2
FO QI 171 UL, 0 R A R/ IRl R
4k
1.3 REERBIRGENE

BERR 2 R A bR R RO BB T AR R/ 1
W, BE A A28 (wound healing rate, WHR) £l
IR 45 /N ( scar reduction rate, SRR) :

Ryy = (Dy =D.) /Dy x 100 (1)
Ry =(Dy = D.)/Dy x 100 (2)

At Ry T B 455 WHR % s R A
/NEE SRR, % 3 Dy NHITEG D FOBARI AR, em; D,
RHARRA G PIRIR AR, em,
1.4 SEARPENLIERNE

/NSS4 275 S0k [ 231, 53
BT - 80 C, ¢, IL-6( FH4r%E-6) .IL-10
(HIR-10) \TCF-B (b A= K H 7~ B) \FGF-2
IR JCET 48 20 e A A TR ) (EGF (38 R 4t g A=
KPAF) (Cyclin DU A KSR IZR 1) FFR Al
GRS A D B R AN S A T
1.5 HESZitsHh

T 2D 3 K, R SPSS 20
BTG o . A HE AR ] LSD K 5, LA
P <0.05 hZERAGI R L,

2 HR50H

2.1 EPO WyEARMR
ASLE A i B EPO 1 BB b - i
1000 Ur/g 25 H Y 4 W i i 0K i B o

26.33% ,EPO {72 [ 5 & i h 43. 54 ¢/100 ¢, ik
S 25.26% .
2.2 GEEETUANE

FA@AEOAE 1 PR, S EH 2 K, %
SR B B O 4500, 45 1R L AT B, TE
B, IR R B, EE55 4.6.8
R, 45 LE B0 T 235 90 AN W 5 B ) 475 ) L T AN
R NGB IR IR B B, v, 45 45 2 AL 25 0 )R
FEOL T BRAL, Rkt i R 2R e, AR AR
10 K, Xof BE 495 11 285903 4 e 7 , (EL IR 1 B AR
ferhe BB ZG4L 15 1T B4/, I TF 8RS 4 5t
i A R AR 12 K, 4541 O B,
MAMIFHEK B B A, FA 40— 4500, b
IR R 5 i, ARG 28 14 K, XTI £
Bl 0 HA/NT 4 mm, A 2540005 0 EARY/NF
2 mm, H e 7R 2 S R PR AT A R R B AR A
L TERE 52 2O R A A O R AT
ToHGA IR SORIR Y2 I A L. X R W] EPO H
A RN R BR B A i R
2.3 glGRmExR

H1Z 1 ATLAE 556 6 K K. 7l i
2H IO R A S HE 25% DA b, 5 BHAE T BEZH A
b, 43 i Y 21% F112% (P <0.05) 5 @ AR J5 56
10 K, IG5 7 i 41 55 B M X A A LA i 2 1
225t (P <0.05) ; dEMG 55 14 RI A w7l Al
BEHIE XS HRZLELA W] 5 A0 A e, 945 B
M TC R EME25 (P <0.05),
2.4 REEFNZE

IZW R R E S RE 5 3 KRS KRR T
K IL-6 5 IL-10 By & &, 45 an &l 2 13 fis.

HIEE 2 AT 55 3 R IR Al IL-6 & i i
FRT XL (P <0.05) 525 5 K, £41 1L-6
FRILEEEZER(P>0.05) 57 K, milEd
IL-6 bl B E T AL (P <0.01) . XK
EHM X /N 55 B2 Jik 4123 v 98 e R 7 TL-6 45 —
JE AN RIRCR o

A3 AT 56 3 K, P BRAL i 7
41 TL-10 2 o A B 3 & T BT IR AL (P <
0.01) ;55 5 K, w4l IL-10 &5 T Ah4l,
HIREMEZER(P>0.05) ;% 7 K, FHEX |
4L R 4L IL-10 & g | T HA (P <
0.05),
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FOR F2R 4R F6R P8R FIOR Fl2R  Fl4R
Day 0 Day 2 Day 4 Day 6 Day 8 Day 10 Day 12 Day 14

B Ak X R4

Control

B0t SR

Positive control

(il

Crebanine-L

thFEA

Crebanine-M

R
Crebanine—-H

E 1 EPO /MR EIERIFMm
Fig.1 Effect of EPO on wound of mice

%=1 EPO x/MNREREGEEHRE

Tab.1 Effect of EPO on skin wound healing in mice (X +SD) %
2[5 Group 0d 6 d 10 d 14 d
BH A% BRZH. Control 0 +0.00 14.17 +2.89¢ 32.50 £8.66" 80.42 +6.17"
[H 4%} B ZH Positive control 0 +0.00 17.08 +7.94% 32.50 +4.33" 97.50 +4.33*
40 Crebanine-L 0 =0.00 35.00 +2.17° 62.50 £9.01° 97.08 +5.05*
th |44 Crebanine-M 0 +0.00 19.17 +6.29" 39.17 +£24.54% 90.00 +9.01"
B4 Crebanine-H 0 =0.00 26.25 +2.17% 58.33 +9.55° 99.71 +0.51°

TE 75 P R R /NS R FOR AL A B 22 5 (P <0.05) AR A IRVNG SR8 FOR LI E B #2257 (P >0.05)
Notes: The means with different letters within the same line had significant differences( P <0.05) , and the means with the same letters within the

same line had no significant differences( P >0.05)

2.5 ERETFNE 0.05) ; & 4 25 i 40 COND1 S B B3 T
M2 AR HARF 4 FOF2 S E T HBSEI (P <0.05) ;4% . & 7 4 41 EGF & &

HAbZ AR EER(P>0.05); 5MN A BEEFHMA(P<0.05),

TGF-B &AL, b4l S BB E % F (P <

&2 EPO X€I{7 RERA R ERKEFHIRM

Tab.2 Effect of EPO on growth factors in wound skin tissue( X +SD) ng/mL
451 AR 2 K& 4 SELIE
BH %5+ B 4H. Control 36.58 £2.65° 0.44 £0.04¢ 1.67 £0.50° 131.37 £59.51°¢
B 1 %5 BRZH. Positive control 27.65 £5.37" 0.99 +0.31" 1.85 +0.28¢ 180.70 £50.41°¢
40 Crebanine-L 40.66 +£5.69° 1.84 +0.07" 5.98 +0.60° 2 162.78 +519. 16"
rh¥|4E4H Crebanine-M 29.25 +1.17" 2.02 +0.31% 2.75+0.61" 145.03 £15.76°
i 20 Crebanine-H 33.27 £6.12° 2.28 £0.03" 8.21 £0.41° 1352.44 £254.17"

T RS AR AR NE F RS R LA 225 (P <0.05) ArA ARIR/ NG FiE 5 R gl iR JE B F M2 57 (P >0.05)
Notes: The means with different letters within the same line had significant differences( P <0.05), and the means with the same letters within the
same line had no significant differences( P >0.05)
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0. 00 a a m B #ERHBAL Control
80. 00 . 8 BN B4L Positive control
__70.00f 7 == SHEHRAL CrobanineL
% 60. 00 §=§ 7R Crebanine-M
s = |
ﬂlﬂé 50. 00 / E gé %}..31:3:} O EFIE4 Crebanine-H
®2 4000 n N

il — KFRESE AR, MR AL AL B 22 5 (P <0.05) A AR/ NE F R FOoR ) L F 25+ (P >0.05) , « Fm s
HoA AP e B 22 5 (P <0.01)
If the letters on the same day are completely different, there is a significant difference between the groups(P < 0.05), and the means with
the same letters within the same line have no significant differences( P >0.05), * indicates that there is a very significant difference (P <
0.01)
B2 EPO xf €5 EEKA R o AE EF IL-6 F#200
Fig.2 Effect of EPO on inflammatory factors IL-6 in wound skin tissue

o RS HRA Control

700. 00
B8 FHtEXT R4 Positive control

03308

KK
Potededs
bete%e%

K
KKK
e,

KKK
S
SR

111111
L o

(¢}

0.0,
K K
&

9.

IL-10& &
IL-6 content/(ng/mL)

N
>
KK
%
R

N
2>

%
e

55

100. 00

e
%
%o
6%

SRRX
QSRR

SRR
KRR

R

600. 00 ; S&FIELA Crebanine-L
=00, 60 * th#lE4 CrebanineM
* O &EFIEA CrebanineH
400. 00 %
/
300. 00 %g ) a |
200.00f B %? \
=
-\

KX

$IR F5R
R¥ Day

A A —RFRESE AR, WFRA AR E 2257 (P <0.05) ARAMIR/NG FHH TR A m G R E 2SR (P >0.05) % = "FR
EHHAOH AN #5225 (P <0.01)

If the letters on the same day are completely different, there is a significant difference between the groups( P < 0.05), and the means with

the same letters within the same line are not significant differences( P >0.05) ," * " indicates that there is a very significant difference (P <

0.01)
B3 EPO xt€lf5 RAAARPHEEF IL-10 B0
Fig.3 Effects of EPO on inflammatory factors IL-10 in wound skin tissue
2.6 RESBIERMRENEUE XRWIEE 4525 EPO BA e gt/ BB i i Jt

HIZE3 I ERS 7 d, MRl AU ER AR DTSSR VR AT, DT I bR i 5 58
SHEEERTHEM A (P <0.05) ;@85 14 8 X 5E A ke RER -2 R, diK4
d, S E B R TR A (P <0.05) . 4RI, SEAYEXT AR LL, #E H 2325 EPO ik

http: //www. shhydxxb. com



636 A PN 29 &

LRSS 14 KN A 88 i JE R 5k B (P <

100
90
80
70
60

R4 /N2
Scar reduction rate/%

0.05) , 1% 55 M R Al = R A SRAHAT

b b a
a
50 a
40
30
20
10
0
B xS HE 41 BH 8 %o HE 4 EFAEH HRIRH RAIEA
Control Positive control Crebanine-L Crebanine-M Crebanine-H
H5 Group

T RESEANE] WA B AP AE R 225 (P <0.05)

If the letters in the same column are completely different, there is a significant difference between the groups( P <0.05)

B4 EPO xi/]\5R B2 RK 81 AR IR A B R 220

Fig.4 Effect of EPO on scar formation of skin wounds in mice

&3 EPO XI5 R BRA R 2l S ERHI#00
Tab.3 Effect of EPO on hydroxyproline

in wound skin tissue( X +SD) pg/mL

2 51| Group 7d 14 d
B X} BB 2. Control 7.58 £0.00" 13.10 2. 11°

] HB 4]
ﬁH.mJ““’H 4.60 +0.99 24.73 £2.73%
Positive control

3440 Crebanine-L 8.09 +0.00" 23.06 +1.22%
s34 4 Crebanine-M 8. 14 +0. 69" 26.52 +1.64%
BEFHEY] Crebanine-H  11.43 +1.88° 28.86 +1.06%

AR A AN RN FREE KRR ARIE BEEES (P <
0.05) b M [F/NE F-B: RoR H IR T i 2 1 22 53 (P > 0. 05)

Notes: The means with different letters within the same line have
significant differences (P < 0.05), and the means with the same

letters within the same line have no significant differences( P >0.05)
3 e
3.1 EPO X BIEREHZNE

HIZ 1 AT SR 10 K, IR 7 i 4 )
B G R 2 A% BRAL, nT A RO Pl 1
G QARG IS, A5 S I A A 05 A R E
VA T A7, P X B2 R | v R i AR A
RIS, e ARE , AR TR IR R A 2 T AR T
W s g T E R T T Y, HL
T 28 N 245 ) JF 450810 R R 2 W e
PR ZF2H A e 2 5 o 0 3 A B T I e
AR A A 5 48 B 1 AH B, A R T 6 4
AP LR N ARERE, H
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PEXTREZHFERE LSS 55 10 ~ 14 R (ZHZUE ) 1F
FRIZ SR W 5 3 st 390 i D P 2 A R T
FHAEXS BRAL (10T T B 5 ) BEJ7 Hh i v fa 5z i
JEARG IR B L R 2 I 3R K L T 2 1 8 e K 32 D A1 3R
BRIBGY, BA MR @6 DAL, S sE 45 LAY
B, KRB A W A A IR R A R A
YRG5, TR B BRI A . EPO K& i
e, AR S A A AR i A R AR,
WHAmA .
3.2 EPO XRAEHHIF N
RIEZAh A A N EZEN B, C &2t
TR 20 K B T I L 3 A B T 25 5% 200 A1 R JE A gk
Jepbp A . AN/ & (IL-6 A1 IL-10) 1
SAE MR, 7ESE IR 57 ol FBAE . IL-
6 E—FP e R T, 76 S Pk RAEH, IL-6 23
T IL-10 EAT PR 16, J0ifl IL-6 A4 ik F Rt
AMAER FE RO TR o TL-10 i v ez 20
R I 20 L ) 53 9 57 1 92 0 LA S A AR 4
- (IL-1B, IL-6, )98 IR 36 T -0 ) P44 P 35
U ARHRSE IL-10 SR AEHS 3 Ik H m g,
JE IR T B A5 R 530k [ 31 [ il —3% . A
IF5E > Fe ], At 46 M1 I W 4 A Ak Al
PRIEHT 9 M2 WAL AT I RRE . AP R %
W], EPO X IL-6 A — & M HIZOR , X Al fig 212
HE M2 R A A 436 TL-10 2551 5 1, AT
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S 5 5E K W AE FH o BH 4 X B 4l Jr v it
e B R R K R IR K B I 42
RELRL, H.i EPO JEAE i 45 L v] 41, EPO 4 8%
o ) 2R IR G R EPO B g F
TL-10 43306 AT RS 210 400 41 98 i S5 17 1) T R 3% 1 A1
T TERZI R, TL-10 T 3 3 400 5] 98 S B I, 8%
WL ST A e 2 HAE R i &
PRSI B B 405 SR, 50 0k 200 i 2 8 R 2, e
FEFRUUR, M8 A BRI b 2 A A X 5
A B B 506 2 U — 2, #E EPO A m]
TR HE TL-10 2330, TR IR 3G A=, 52 BRAR o1&
=1
3.3 EPO xHiEsaHRy &2 m

AR R 7 ) 40 A A AL SR AR I R
PR R A (et (R 5 4 Ml A H) 55
20 B B R 48 B, AN B R R R AR
L EE S A L A I o AR A AR R, T A R
B kA 100 £ i i Y TR PR 0 0 T AR
FSCET A 4 B A S Jig T 10 R E Al 248 i 470 35 I g
A R BEORE 78 IEH 1405 101 A A A R
TE R e % T B, FGF-2 X £ Fh 41 i A {2 itk
SEH A AN SRS . TGEF-B A4
AR B 00 () 2 B TR O e A A K IR
T AEAT 2R g a2 8, IR 4R 4 2 0 4 Y is
P, LG B S AE | A2 L A5 A= AR B 5 i 2T 4
Af R 5 Y . CCNDI =E 5 1 R 2 2 1 40 g 1
5 EGF {2k i 4 fi 35 5 A9 A R ik
BT U R BE AN 434k, 356 58 RN 43 A0 T B B A
AV =S A | TR AU ] RS £ A 111
EPO i i G0 1 8 A i) 3 R v i 2ot o 40 i PR 7
TGF-B EGF 1195 MR iE B ZT 4 41 i 43 16 e D, 384
IS B OB, B 1 T B, A 10F 3 B 40 it A=
K, IR Bt 38 o 3 40 e Jie] A 95 4% 8 1 CCND1
(R TR TE 2T 245 200 0 25 440 it ) 340 1 28
Ak, DTk 40 1 A 2243 244 DL sl [l R
gER— R .
3.4 EPO X E#HMZMN

B A A R B S5 B B R O L, B T
FERIPH T, WL B 32 407 X Jul ) 20 e 55 o /b,
PRI — BB B, e IR AR 1 5 A e S B
HAMbER RS> T8 S 5 el i o
R M 2 ok S e D B 1 e 1 AR AR O
H & 4 TN AR R 25 24 41 RE A SCHE R R 45 /1N

(P <0.05) , X5 RAEM | K TCF-B 5 1753 s
LR —E, W] EPO RPN A= HA — 2 (1 1 )
YEH

L b, i 8 45 25 EPO HEATSh WS, WY
FERWH A — 5 M S AEAF I e ik 2R I
T LA R B A A TORR 5 S 1B, AT R )s
SRR LT HOE B 1 A A, W FMIR A H A
—ERMEIE . Xt — 5T EPO 2 81
P LR R I PR o

SE

[1] WANG Q K, LI W, HE Y H, et al. Novel antioxidative
peptides from the protein hydrolysate of oysters ( Crassostrea
talienwhanensis) [ J]. Food Chemistry, 2014, 145. 991-
996.

[2] SASAKI C, TAMURA S, TOHSE R, et al. Isolation and
identification of an angiotensin I-converting enzyme inhibitory
peptide from pearl oyster ( Pinctada fucata) shell protein
hydrolysate[ J]. Process Biochemistry, 2019, 77 137-142.

[3] ki, BUATRR, R4, 5. AW 0 OWEGK i .20 &

H=r i S iG 0], Wtk 2%, 2012, 51
(11) . 2315-2317.
ZHANG Z, ZHAO Q C, CHENG J L, et al. Study on
bienzymatic hydrolysis of Crasostrea gigas protein and the
antioxidant activities of hydrolysate [ J]. Hubei Agricultural
Sciences, 2012, 51(11); 2315-2317.

[4] ZHANG Z R, SU G W, ZHOU F B, et al. Alcalase-
hydrolyzed oyster ( Crassostrea rivularis ) meat enhances
antioxidant and aphrodisiac activities in normal male mice
[J]. Food Research International, 2019, 120 178-187.

(5] Zsf, Wocar, s, S5 ALunmae ™) m 2L s i &

HARSMp LT ] A Tk RHE, 2017, 38(16) : 35-
42.
LI W, CAO W H, ZHANG C H, et al. Composition
characteristics of oyster enzymatic hydrolysate and its immune
activity in wvitro [ J ]. Science and Technology of Food
Industry, 2017, 38(16) : 3542.

[6] HWANG D, KANG M J, JO M J, et al. Anti-inflammatory
activity of B-thymosin peptide derived from pacific oyster
( Crassostrea gigas) on No and PGE2 production by down-
regulating NF-kB in LPS-induced RAW264. 7 macrophage
cells[ J]. Marine Drugs, 2019, 17(2) ; 129.

(7] RoHS. HLRGHE e WU 55 1 AT 5 B 7 a4
[D]. L. TR, 2016.

CHANG G. The anti-fatigue effect and of protein hydrolysates
fromoyster a new related product is investigated [ J J.
Zhanjiang: Guangdong Ocean University, 2016.

(8] M. ATVLALWmwH e SOWE M P9 BT IR 1 33 BT M

FURBABEEI[ D] . WL J RIS, 2013,

http: //www. shhydxxb. com



638

oo FE K ¥

¥k

29 %

[10]

(11]

[13]

[14]

[16]

[17]

[18]

[19]

[20]

JIANG Y. Research of Anti-tumor Activity in vivo,

toxicological ~safety evaluation and oral

glycosaminoglycan from Crassostrea rivularis[ J]. Zhanjiang:
Guangdong Ocean University, 2013.

SEO J K, LEE M J, NAM B H, et al. cgMolluscidin, a
novel dibasic residue repeatrich antimicrobial peptide,
purified from the gill of the Pacific oyster, Crassostrea gigas
[J]. Fish & Shellfish Immunology, 2013, 35(2): 480-
488.

MR, SRR 0 B VR 1 5 B H R /DN L2 AT L
WEEMIFSE[D]. L. JARIEEE RS, 2013.

LIN H S. Preparation of peptides from oyster protein by
enzymatic approach and their improving effects on the learning
and memorizing ability of mice[ D]. Zhanjiang: Guangdong
Ocean University, 2013.

Z/NL, WA, SRESA, SF. HLUEIA YRR VF ALY
LT, MR, 2011, 32(1) : 109-113.

QIN X M, LIN HJ, ZHANG Z R, et al. Preliminary studies
on sobering-up effect of oyster meat[ J]. Progress in Fishery
Sciences, 2011, 32(1) . 109-113.

THEORET C. Tissue engineering in wound repair; the three

“

R” s: Repair, Replace, Regenerate [ J].
Surgery, 2009, 38(8) . 905-913.

HASSAN W U, GREISER U, WAN W X. Role of adipose-
derived stem cells in wound healing[ J]. Wound Repair and

Regeneration, 2014, 22(3) . 313-325.
MAXSON S, LOPEZ E A, YOO D, et al. Concise review:

Veterinary

role of mesenchymal stem cells in wound repair[ J]. Stem
Cells Translational Medicine, 2012, 1(2);: 142-149.

JEE C H, EOM N Y, JANG H M, et al. Effect of autologous
platelet-rich plasma application on cutaneous wound healing
in dogs[J]. Journal of Veterinary Science, 2016, 17(1)
79-87.

MUTHURAMALINGAM K, CHOI S I, HYUN C, et al. B-
glucan-basedwet dressing for cutaneous wound healing[ J ].
Advances in Wound Care, 2019, 8(4) : 125-135.
KARAPANAGIOTI E G, ASSIMOPOULOU A N. Naturally
occurring wound healing agents; an evidence-based review
[J]. Current Medicinal Chemistry, 2016, 23 (29) . 3285-
3321.

BB, TREEE, R, S RSO B L
mAREERLI]. hEAIL A, 2010, 26(9) @ 1144-
1145.

LIANG R, ZHANG Z F, ZHAO M, et al. Effect of marine
collagen peptide on wound healing in rat after cesarean section
[J]. Chinese Journal of Public Health, 2010, 26(9) : 1144-
1145.
HU Z, YANG P, ZHOU C X, et al. Marine collagen peptides
from the skin of Nile Tilapia ( Oreochromis niloticus ) :
characterization and wound healing evaluation [ J ]. Marine
Drugs, 2017, 15(4) : E102.

ettty wREME, S, A SRS TR L YR

http: //www. shhydxxb. com

liquids ~ of

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

il g B FC BRI AR AR B ST LU ] £ i ol B,
2012, 33(15) : 145-148, 152.

ZUO G Y, ZHANG C H, GAO J L, et al. Preparation of
enzymatic hydrolysates from Pteria penguin and preliminary
Science and
Technology of Food Industry, 2012, 33(15) ; 145-148, 152.
it AR IEAIE 1A, GB 5009. 5—2010 ;1 % 4 [
FBMELT i P A B BTRYIE [S]. b5t [ b o 1 R
4k, 2010 1-3.

Ministry of Health of the People’ s Republic of China. GB
5009.5-2010 ; National food safety standard Determination of
protein in foods[ S]. Beijing; China Standard Press, 2010 1-
3.

A, ER0M, 4578, % JORMKS R PRt E 7
LI flRE, 2011, 32(12) : 169-173.

WANG Z H, WANG Y M, CAI G X, et al. A fast method for

study on its anti-alcoholism effect [ J .

determining peptides in rice hydrolysate[ J]. Food Science,
2011, 32(12) . 169-173.

AL, WA AL HE B K 3 1 B A AR S AL

HIBIBFFELD]. M. 220k, 2017,
ZHAO B J. Wound healingeffect of an Astragalus

membranaceus polysaccharide and its mechanism [ D ].
Lanzhou; Lanzhou University, 2017.

ST, ATHRHE. IR AR I M R S A R AR 5 A
PERATFE BRI ). PER AR, 2011, 11(9):
69-81.

ZHAO M M, REN J Y. The status and trends of peptide
structural and physiologycal characteristics [ J]. Journal of
Chinese Institute of Food Science and Technology, 2011, 11
(9): 69-81.

BIANW X, MENG B L, LI X J, et al. OA-GL21, a novel
bioactive peptide from Odorranaandersonii, accelerated the
healing of skin wounds[J].
(3): BSR20180215.
RAMANATHAN G, MUTHUKUMAR T, TIRICHURAPALLI
SIVAGNANAMU. In wvivo efficiency of the collagen coated

Bioscience Reports, 2018, 38

nanofibrous scaffold and their effect on growth factors and pro-
inflammatory cytokines in wound healing [ J ].
Journal of Pharmacology, 2017, 814 45-55.
ZIELINS E R, ATASHROO D A, MAAN Z N, et al. Wound
healing; an update [ J]. Regenerative Medicine, 2014, 9
(6): 817-830.

PATEL M, NAKAJI-HIRABAYASHI T, MATSUMURAK.

European

Effect of dual-drug-releasing micelle-hydrogel composite on
wound healing in vivo in full-thickness excision wound rat
model[ J]. Journal of Biomedical Materials Research Part A |
2019, 107(5) : 1094-1106.

LOUZ W, ZHANG C, GONG T, et al. Wound-healing effects of
635-nm low-level laser therapy on primary human vocal fold
epithelial cells; an in vitro study [ J]. Lasers in Medical
Science, 2019, 34(3) : 547-554.

SATO Y, OHSHIMA T, KONDO T. Regulatory role of



434

W ke, 45 - LSRR ) i B B2 IR AR AR 5 i A 639

[31]

[34]

[35]

endogenous interleukin-10  in  cutaneous inflammatory

response of murine wound healing [ J]. Biochemical and
Biophysical Research Communications, 1999, 265(1) ; 194-
199.

DU Y, REN P, WANG Q, et al. Cannabinoid 2 receptor
attenuates inflammation during skin wound healing by

inhibiting M1 macrophages rather than activating M2
macrophages[ J]. Journal of Inflammation, 2018, 15(1)
25.

MATEJUK A. Skin immunity[ J]. Archivum Immunologiaeet
Therapiae Experimentalis, 2018, 66(1) ; 45-54.

ORI, SRR, ERE . R B R e L G
NHSEERPT S (T]. T EBUESERE, 2013, 25(4)
387-389.

LIC W, MA S X, WANG C M, et al. Collagen peptide
enhances immunity in mice [ J ]. Chinese Journal of
Microecology, 2013, 25(4) . 387-389.

MINUTTI C M, KNIPPER J A, ALLEN J E, et al. Tissue-
specific contribution of macrophages to wound healing[ J].
Seminars in Cell & Developmental Biology, 2017, 61 : 3-11.
GURTNER G C, WERNER S, BARRANDON Y, et al.
Wound repair and regeneration [ J]. Nature, 2008, 453
(7193) : 314-321.

LU L, WANG D T, SHI'Y, et al. Astragalus polysaccharide
improves muscle atrophy from dexamethasone- and peroxide-

induced injury in vitro[ J]. International Journal of Biological

[37]

[38]

[39]

[40]

[41]

[42]

Macromolecules, 2013, 61; 7-16.

WAHAB N A, WESTON B S, Mason R M. Modulation of
the TGFB/Smad signaling pathway in mesangial cells by
CTGF/CCN2[ J]. Experimental Cell Research, 2005, 307
(2):305-314.

QIAN W, LI N, CAO Q, et al. Thrombospondin4 critically
controls transforming growth factor B1 induced hypertrophic
scar formation [ J ]. Journal of Cellular Physiology, 2019,
234(1): 731-739.

LI L K, HAT J, LTI Z Q, et al. Resveratrol modulates
autophagy and NF-kB activity in a murine model for treating
non-alcoholic fatty liver disease [ J]. Food and Chemical
Toxicology, 2014, 63: 166-173.

HE X J, NIU XY, LI J, et al. Immunomodulatory activities
of five clinically used Chinese herbal polysaccharides [ J].
Journal of Experimental and Integrative Medicine, 2012, 2
(1):15-27.

ZHANG Y W, WU C Y, CHENG J T. Merit of Astragalus
polysaccharide in the improvement of early diabetic
nephropathy with an effect on mRNA expressions of NF-kB
and IkB in renal cortex of streptozotoxin-induced diabetic rats
[J]. Journal of Ethnopharmacology, 2007, 114 (3) . 387-
392.

WYNN T A, RAMALINGAM T R. Mechanisms of fibrosis:
Nature

therapeutic translation for fibrotic disease [ J ].

Medicine, 2012, 18(7) : 1028-1040.

http: //www. shhydxxb. com



640 A PN 29 &

Effect of enzymolysis products of oyster on wound healing of skin

YANG  Faming', LIN  Haisheng>>*°,  QIN  Xiaoming'?***° ~ ZHANG  Chaohua'***?
CAO Wenhong'**** | GAO Jialong'***”
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Abstract: We compared photos,wound healing rate, scar reduction rate, 1L-6, IL-10, TGF-B, etc. in the
skin wound healing process of the groups of IG low, medium and high dose enzymolysis products of oyster by
animal experiment , and the results are shown as follows: The wound healing rate of the low and high dose
groups was higher than that of the two control groups at 6 and 10 days and on the 14th day the healing rate of
the low and high dose groups was significantly higher than that of the negative control group (P <0.05);
Enzymolysis products of oyster can inhibit the production of inflammatory factor IL-6 and promote IL-10
secretion( P <0.05) ; The FGF-2 content in the low dose group was higher than the other groups but there was
no significant difference (P >0.05), compared with the TGF-$ content in the negative control group (P <
0.05), the levels of CCND1 in the three dose groups were significantly higher than the two control groups
(P>0.05), and the EGF content in the low and high dose groups was significantly higher than that in the
other groups(P >0.05) ; On the 7th day the hydroxyproline content in the low dose group was significantly
higher than that in the negative control group (P <0.05), and on the 14th day the hydroxyproline content in
the skin tissue was significantly increased in each administration group and low dose group improves scar
contraction rate (P <0.05). Enzymolysis products of oyster has accelerated wound healing of soft tissue in
mice and has a certain inhibitory effect on superficial scar hyperplasia.

Key words: oyster; enzymolysis products; skin; wound healing
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