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Effect of enzymatic hydrolysis from mantle of pearl oyster on
skin wound healing
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Abstract: In order to promote the high value utilization of pearl oyster (Pinctada martensii), we were determined explore the anti-
bacterial activity and procoagulant activity of enzymatic hydrolysis from its mantle (EHM), and the effects of EHM on open wound
healing of skin of mice. Results showed that EHM possessed of procoagulant activity in mice but had no antibacterial activity against

13 tested strains. Compared with the negative control group, the healing rate of wound of mice increased significantly after skin ap-
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plication with EHM for 6 d (P<0.05), but there was no significant difference with comparison with the positive control group
(P>0.05). The healing rate was 100% on 14" day for the drug group, and the scar contraction rate was significantly higher than that
of the negative control group (P<0.05). Biochemical indicators test indicated that EHM had significant inhibitation effect on inflam-
matory factor IL-6 (P<0.05); compared with the negative control group, it could promote IL-10 secretion in wound tissues signific-
antly (P<0.05), but there was no significant difference in FGF-2 content in skin tissue of the drug groups (P>0.05), and EGF content
in the positive control group was significantly higher than that in the other groups (P<0.05). Howerer, there was no significant differ-
ence in the contents of FGF-2 and EGF between the drug groups (£<0.05). In summary, EHM has procoagulant, anti-inflammatory
and promotional effects, which can accelerate the open wound healing of soft tissue in mice and has a certain inhibitory effect on su-
perficial scar hyperplasia.

Key words: enzymatic hydrolysis from mantle of Pinctada martensii; bacteriostatic; promote wound healing; procoagulant activity;
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from mantle of pearl oyster, EHM) #1775 BB T
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SRR AR A 2018 4 6 A I HE M
WYy, BOLAMERL, EHM 5 [, %
AP SR 1000 U-g ' (JEkL) B0 EHM
IKAREE S 23.4%, EHM (TS 0556 6 g
Hrp ik a S 21.81%. mFE AW T R 254
Al; SPF L EW/NRMETTH 20+2) g, HEME, BT
IWZRE GRS B Y BB A BR AR, SR A
i AT IE RS SYXK (54) 2014 - 0053 (] RV
RS EYE); e AR (30000 U-g ', T
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FGF-2 (Tt i e 4e A K ) . EGF (241
Mud= K F). Cyclin D1 (40 2E K B2 D1) #il
FRMH BRI R & (R s AR RS 5
PL DA SR T o T P RS A A S B AL

Lynx 6000 #5532 4 2.0 L. Varioskan Flash
Z JIfelEbR{Y (Thermo A w]); BSA224S-CW AT
3 Z—H TR [ FIRAAES dba) AR
Al ]; FE28 % pH T [ ME4F§-FC R Z4LE% (i)
ABRZAE 15 DF-101T S CHE R MIARE J)fi 2
(VAR LR A R Fl); FDU-1110 A& VR
TEEHL (02 AR A R A F]); SW-CI-2FD #!
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1.2.2 EHM {ROMIUR LSS SRR M3
WU IIE HAT S M . B 100 uL 1x10° CFU-mL™
2 AT EL PR VRS YA 1) TG TR 1 AR S 2 1 K L B
Rrgpdkrp, WNE, BIAREFRILR, SRIEH 5 pL £
AR 2.0 mm EARRFLH, FRIEREFRILAE 37
THEE 20 ho W EME X G R, KifE
0.1 mm, [N, RAEEmRE AF TS
Pho #4100 uL FREHE K 30 mg-mL ™ ) EHM H
B iR A 96 FLICR I R, SRS 10 4
AFLFMA 50 uL 2x10” CFU-mL ™' B A1 50 mL
TSB-3.0% S AL (NaCl), 35 C I&E 24 h J5i#
SRR L) HURE T S A B 1) A K 25 Ao

1.2.3 EHM AL scs:  FwRE"", %
PEXTRAZL . PHPEXTIRAL (= FE F 250 7= i) Fgs 24
20 (EHM % T8), 44 5 HIEME KM /ML, BTRR
FEFEZR 0.5 cm &b, FHCFREL B JC A U8 4R IR 1
HIFTF R AR, & 30 s #fe—3kaE4t, Rl
M5 A AR A 3 i e 7]

1.2.4 e shWordl st iRk
(20£2) g THIEH KM RIEH/NR 60 5, BEHL N
FATEXTHRAL . = 7d 25 BRPEXT BB ZS 2540 . JE
T 10% /KA KBS N, RIS, il
HARZ) 0.8 em (W4 ZOIERL, FEorE s in o,
YNNI B RIRIK 30~35 mg Bk EHy 1.43 gmL
R EHM (K& 80 2~2.5 mg), FAPEXT AR 2H 4 K
WK 2~3 mg =R HZ, HMEXT R4 AL, R
XHRIEWES, AR, WEG RN, JHe kY
125 fraE &2 d Flks BRI W Ee
TN TR, WWEGHAERAX . iH@aR=
(3B 0 R0 A {55 n RAGH F 1) /56
0 KBy MR 100%; IR 46 /NR=45 0 K1Y
i TN E -5 14 KA DI )48 0 KA O
M > 100%

1.2.6 AIEHLP RIER T A TR0 2R
SN RIS SR T, S
i T80 °C, 43 B Sl I A A S AR Y
D5E

1.2.7 HdEsitoath  HAALRELCHEE 3K,
K SPSS 20.0 A ATGE 2750 o IR LR
FHLSD ¥4, LA P<0.05 N2ZERH G573 L,

2 HEREr
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SR P AR 1) 4 IO A B v 0 5 [ BB
DUAE 335 $R 58 i AR5 SR G 3 DL 13 Bl [G+1A
(6 B H & W (O A BRI (Staphyloccocus aureus) .
W (Listeria monocytogenes) . 16 JBKEEEK B
(Streptococcus iniae). & RFLEKE (Lactococcus
garviea). JTCFLAEEIKTA (S. agalactiae), ZFHATFIE
(Bacillus); G—# (7 7l A KA (E. coli). Hil%k
BB R (P. Aeruginosa) . W EEINE (Vibrio al-
ginolyticus) . WIS MMEINE (V. Parahemolyticus) .
W34 FLEQTE (Shewanellaalga) . W ECINE (V. har-
veyi), WEIKS PRI (A. hydrophila)] A TIRSMITH
Siee . A5RWoR, EHM PiRETE, HAFR LB
FUR T FCERRE DUPT B IR LD | i i 3 S
MBI, LR MR EE ™ i
SR IBGRAT PR IR s B I A e IR T 4 o T A
L [RERBE DIANERRE Yy AP URE Y BT, X SAHE
AR RUHASHEY T, 7/ REKE]
PG firh, AREEFPUR B G RIE .
2.2 R ER M SKLE

EHM X ASRAN 11114 5 I )0 S i rre s e L
1. = EZGAMX A 5 245 254 3 B 4 TH
PEXTRRAL (P<0.05), bz pg F 25 B IR 2H fie
MACR . X R EHM B — & 148 5k M AE
M, A e S A TR AR SE . HAET, 4F
FRMARE . =gk g sk
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Tab.1 Effect of EHM on bleeding time and blood loss of tail

wound of mice X+SD, n=5
215 H 1L 1] /min i /g
group bleeding time amount of bleeding
Bt Il 5.05£0.79° 0.015 20.001 9°
negative control
P 1 AL 0.94+0.49" 0.005 4+0.001 7°
positive control
24l 1.97+0.26" 0.009 6:0.001 8"
drug group

E: PP AN FREE ORI A B2 R (P<0.05),
AR ING R FOR LR T R P2 R (P>0.05), T,
J PR e
Note: Different and same letters within the same row indicate signific-
ant (P<0.05) and insignificant different (P>0.05), respectively.
The same case in the following tables and figures.
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Fig.1 Effect of drug group on wound of mice

*2 SRR IIMERER=YX/NRE KA RS20
Tab.2 Effect of EHM on skin wound healing of mice X':tSD; %
215 HOKR EHPN EAPN H14K
group Day 0 Day 6 Day 10 Day 14
B3t % B4 negative control 0+0.00 14.1742.89 35.86+8.66° 80.42+6.17°
PR B4 positive control 0+0.00 35.83+6.88" 56.67+17.02° 92.92+6.41°
#5254 drug group 0+0.00 28.33+6.88" 87.50+11.11° 100.00+0.00"
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18 M Al A o R A 2T S O R R R IR I
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TR T iz MR Edric LA A @ 20 4
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A A AE Y M 4 WA TL-6 R
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Falgm A 701, EHM HA 5253046 1L-6 43
MFER (P<0.05); 25 5. 557 K, HZH45 2 X)
ML AHEL, TL-10 & 8 3% 25 % (P<0.01,
Kl 3), 455%&M, EHM A MG REMIE- . o
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* A 2R (P<0.01)
Fig.3 Effect of EHM on inflammatory factors in wound skin
tissue

*_ very significant difference among groups (P<0.01)
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ik, Z5maRNETAa B, 45054 FGF-2
SRILDELES (P>0.05, £3); SHMEXBH
TGF-B AL, A4S BRI EER (P<0.05);
Y5254 CCNDI & it b 3 = T HALSZ 4 (P<0.05);
254 BEGF & B P PEXT B4 6 1 35 1k 22 %
(P>0.05).
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Tab.3 Effect of EHM on growth factors in wound skin tissue on Day 7 X+SD; p.g-mL’l
251 aE e NP ) L e N ] YA IR 1 REEKHTF
group FGF-2 TGF-B CCNDI EGF
B4 XT IR 4H negative control 36.58+2.65" 0.44+0.04° 1.67+0.50" 131.37+59.51°
BH M B4 positive control 28.72+5.65" 1.55+0.11° 2.74+1.21° 1 674.34+913.78°
#5254 drug group 32.60+5.00" 2.09+0.89° 6.60+1.63 660.59+376.41"

5, TERIGHE S 1A B B k45 BN 1) A ) 2
PERTT ASER R, SO IRAML, Rk
EHM X} FGF-2 1 EGF 43 JC PR E AT, X
FWBEERIRN GG 7 K, XX 2 Ak KA TAE
FH MR BT, TGF-B i Bh 5% 40 i % Ak ok B g 40
J, RGN A 2R S B SRR R AR K
HF R R, (Rt s i (ECM) A A 1
Wi, COND1 T B fe S dham g 5™ .
UERTHED, VRPE EHM {23501 i @A i it 7 v ml
TN A B K F TGF-B 19 43 WA e 17E £ 4k 41 it 43
R BN ANE RO B AT . H. Muthu-
kumar 2" fF58 & B TGF-B FKIATEES 4 K H.
FRELEIE 8 K, X S5ARMIGREE R 8. it
TN 20 A JE R 75 25 P CONDI 8 3R ah (i ik B £F 4
20 6 55 200 6 )30 1) 30 2 £ DA TR D 8 400 B P A
24324 S R R A R RS A R AR
235 BREmRSENE GO aAEEEnE
Fraemtim R K . ZEIZBYBE, SEBRAN AR 1 A
MIAMY TR EHT, FEHSERERN, BEE AR
PR 1 S b B A, AT s o P
LR T ok S Wi SRR B i AR O, T
Ji 14 d 2R 25 B X B4 A B 25 57 (P<0.05),
EEERAL (4. Z5REW, K EHM REER
FAE D R P4 . DU RSSIBRAFE R, X
H5WE | AR ERIRGE IR, WEE
25 S 6 38 1 5 I 5 $8 A )R #E S Masson Y655 F
B, A T4 S50 UE R A R

3 4hit

WS IRIRSE 25 EHM BF5E 0], HRA —E e
BRI AW RAEAE R A N 720, AT
PN LU EBII A A, RHRFRBIR G L A,
A—ERMHEEN . X oyit—r ek EHM,
AT HAE WL AW B RS A T B R e At
FEIEA

R4 SRR ISMEIREERE =X €105 REKALR

R IES R
Tab.4 Effect of EHM on hydroxyproline in wound skin tissue
X+SD; pg'mL™’
5] 15 A% 15 [B]/d post-moulding time
group 7 14
14445 B 46 negative control 7.58+0.00" 13.10+2.11°
FH4: %] B2 positive control 4.60+0.99" 23.8642.73°
#5254 drug group 4.10£0.89* 10.28+1.12°
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