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Preliminary study on resistance of oyster and its enzymatic hydrolysis
products to skin photoaging
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Abstract: To explore the protective effects of Hong Kong oyster (Crassostrea hongkongensis) meat (OM) and its enzymatic hydro-
lysis (OH) products on UV-induced photoaging of mouse (Mus musculus) skin. Ultraviolet rays (UVA+UVB) were irradiated every

day to build a mouse skin photoaging model. The mice were given OM and OH daily and divided into low, medium and high dose
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groups (30, 90, 180 mg-kgfl) for eight weeks. The results show that OM and OH can reduce mice skin wrinkles, improve skin elasti-
city, reduce subcutaneous blood vessel atrophy, and prevent increase in vascular permeability. The results of skin HE staining show
that medium and high doses of OM and OH can slow down hyperkeratosis and epidermis thickening significantly (P<0.05). Masson
staining and aldehyde fuchsin staining results show that OM and OH can reduce the curling and degradation of collagen fibers, avoid
abnormal proliferation of elastic fibers, and restore the arrangement of the dermal extracellular matrix network. Compared with the
model group, OM and OH can increase the enzyme activity of superoxide dismutase (SOD) and glutathione catalase (GSH-Px) in
skin, while malondialdehyde (MDA) and 8-hydroxydeoxyguanosine (§-OHDG) concentration decreased significantly (P<0.05). OM
and OH can inhibit the expression of matrix metalloproteinases (MMP-3, MMP-9), and reduce the degradation of hydroxyproline
(Hyp) in the dermis significantly. In addition, high doses of OH can reduce the expression of inflammatory factors, interleukin 6 (IL-

6) and tumor necrosis factor (TNF-o) in the skin significantly, and increase the skin's anti-inflammatory ability by increasing trans-

forming growth factor (TGF-f).
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Table 1 Grouping, irradiation and intragastric dosage

4ty RAIFUVA+UVB 5

Group Whether to irradiate UVA+UVB Daily intragastric dose/(mg-kgfl)
%5 14l Blank group (B) FN _
HAIZH Model group (M) 2 _
FHEXT BR 4 Positive control group (P) = 10
4G4 Oyster meat low dose (OM-L) = 30
AR 4] Oyster meat medium dose (OM-M) 2 90
A E 4] Oyster meat high dose (OM-H) Sk 180
UGB 2 2H Oyster hydrolysis low dose (OH-L) 2 30
WG FP 77 E 2 Oyster hydrolysis medium dose (OH-M) 2 90
W7 25 77) E 41 Oyster hydrolysis high dose (OH-H) S 180

T G HCMISAZY, 48 A TR AZE A BRI 7 40 L, At Sk wimei w (7000 LASE 1 BTRE v 4 LTt

Note: After daily light administration, the dosage of retinoic acid is based on the quality of retinoic acid, and the dosages of whole oyster powder and

oyster enzymolysis powder are based on protein quality.

1.3.3 /PRGBS /NS R
IR R, ARG HI AN,
MEZ AN 3 cmx4 cm, H #3089 €,
PREET B R Bk AR A 22 . R LED $4MT [ %241
LR . UVA (365 nm)=360 uW-cm - F1 UVB (310 nm)=
30 pW-em ] & H BBGH/NRIFHE Rz I . TE RSB TT
TS /N BN 117 mI-em >, EIFRET 5 min,
51 Z5 2 FMR SR/ N B R 2K (2.5 min-d ),
2GR 2 JEBN 30 s, BIAS 3 45 4 8 3 mind ',
%55 56 /8 3.5mind |, 57 25 8 8 4min'd ',
SRR 8 JH, MRS 4 258.8 mI-em .
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Table 2 Skin wrinkle rating scale
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2) HE 4uff | Masson €0 S T2 e ta, 4140
AN, REPUN R — A F R K2 0.5 cmx0.5
cm, SZENRILT 4% ZR WAL FE e, W
WEE 72 h 5, RS BOITEIK, 5B RN
7 A AL . B HE Yo AU A 4 pm,
TIANE YA MIAZ, LT . 100 f3%5 B e
WEYI R, AU R BEALZEEL 3 A5 e ik 36 e 2
JERE; Masson Jet{t . A1 MU R B R T 2 9l R e
PR, WIEE T SRR IRLF At e,
eIy, SRR SR, RO, W
a2 Ak Y SR AE TS DL

3) kAR PRI E . BUNR 0.1 g B2 k2H 2157
e, A 9 AR B Eh & i, pH b 7.2, fiff
PTG B 2 8 T ok 3843519, 3 600 rmin |
B0 20 min, HUEVERT 4 C R RAIN  Gm LK
M SOD. GSH-Px. MDA Hl 8-OHDG /KF1T4 Fz
JRPTEALRE s IR Hyp. MMP-3 Fll MMP-9 7K
SEVEAL B RIS BT I O s AN IL-6 . TGF-B
F TNF-a 7K-F-IPAG B Bk 28 A0 72 B2 R H FAE g T .
. I RGPS IR e R R R, Bt
T BT B2 1) 71 AR A T 45%~50%,  LAMLAE A
TRE B LIRS e AR M R, BN R 22, A5
YE R FREAS [ I 2 35 2 BRI & B, Yl
2 R>0.995, INHIZRIRA LML R, FUOLH
RN ISR 2 FR FR L
1.4 HESIT O

BEMEH SPSS 19.0 B T 5eit- b, Bl

GERDL “COSFRHEEbREZE (X +£SD)” Fon, dEE
SEREASIE L) LSD K656, P<0.05 NZER .

2 HPRE

2.1 R HESE YT B B RAEA RN

WA OM % [Tt 4M40h 605.2 g kg ', OH
H603.2 g-kg o ANRME R AL 80% J2 Lo ahek
KIS, EEFRION L IFAR . BRI
BB SRR A RDRE I R, M2 B R iR b
Btz 5 B ML, M AN KT
43 B VR R IRD R Bk B R = IR AR e
Tt (P<0.05, 3 3), ULHA/N OB E Ik Bk B Ak
U, 5 M4, OH-H 4 kirsy . R mE
Fisf ) 1 B JER B R B ) d 3 B (P<0.05); B FII P 41
Bz R S BOEH BBEGRE ;. M AT SR ) G S0R
HB % ; OM-H. OH-M F1 OH-H 41 i &6
ik, FIRA BRI BRI 3, X — B = 7
AR (E 1-a). WPICEIG KT A& RS
HAM AR, Bt RIS ES, &
PEICAR 2 IR I Y5 A0 M B A R, K
LA BT A8 2 0 R, B A P 4L I 45 TR B
HA A BAAECR, 322 Hi s A I RIEM S ;
M ZH I 45 B 2 40 L I A s s L PR R
(F 1-b); KfiZE OM RYFIEIE I, /NS R ImAS 25
AT DU T, (R I B RAE RN B
OH MyFI I IN, /B T M4 2540 17 U RN A
N A BT, OH-H 4l B RS B 4. %%
-, OM #1 OH RI g4z K R & Ak 7 A 1 Al SURT 46

R3  RBRFRALTM

Table 3 Evaluation of skin characterization X+SD

20 51 B4y & Bz 1R 55 I ] FE IR R RRE

Group Skin score Skin recovery time/s Total skin thickness/mm
25 141 Blank group (B) 0.00+0.00" 1.97+0.19° 0.39+0.03"
FRIZH Model group (M) 5.60+£0.49" 8.40+£1.29" 1.010.06"
FHA4:%F BE 2 Positive control group (P) 2.00+0.63% 2.54+1.00 0.660.05°
SR 4 Oyster meat low dose (OM-L) 3.80£0.40" 4.99+0.68° 0.92+0.07°
St 4 Oyster meat medium dose (OM-M) 3.20+0.40™ 4.31£0.27% 0.83+0.05
W E 4 Oyster meat high dose (OM-H) 2.80:£0.40° 2.30£0.38° 0.71+0.04°
WK H 2 Oyster hydrolysis low dose (OH-L) 3.20+0.40™ 4.80+0.20° 0.89+0.07"
AR T2 Oyster hydrolysis medium dose (OH-M) 2.60+0.49% 3.43+0.25% 0.78+0.06"
U AR R 37 B 21 Oyster hydrolysis high dose (OH-H) 1.40£0.49° 2.2140.42° 0.650.02°

H: BYIARRIFRACERZE R BE (P<0.05)

Note: Different letters in the same column represent significant difference (P<0.05).
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Figure 1

Effects of oyster and its enzymatic hydrolysis products on skin characterization of photoaging skin in mice

a. Macroscopic appearance of skin on the back of mice; b. State of subcutaneous blood vessels in mice; the black arrows in Figure 1-b indicate inflam-

mation caused by increased vascular permeability, and the yellow circle area indicates vascular atrophy.
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Figure 2 Effect of oysters and their enzymatic hydrolysis products on the structure and thickness of photoaging skin in mice

For the same indicator, different letters indicate significant difference (P<0.05). The same case in Figure 4—Figure 6.



96 (2 S = =5

F17E

RIE 2-b, 5BAMEL, M ARKZE L EHE
(P<0.05), /MR HAEA 180 mg-kg ' (¥ OH J5,
TR 2R M 482 TR (P<0.05), 5 B4
T #E 2SR (P>0.05), A OM J5th B A [FFEAE
A, A &R OH BCRE T W5 A9 OM.,
SERRWIEH OH 5, FRZHpA IRy, 40l
AP TG AR Pk 2L, FERERE B 113 K ff
[@uyi

2.2.2 g K HLHE = R I JUET 4 Rt £ 4 )
2 UVA S REEERTERZ, F80L
JER LT 24 40 e v 1) B 4 R 1 (MIMIPs) 32363
i, EeE Ak 10 450, MMPs (AR 700 7R
ANEFLF, JLA MMPs 13 [R)VE FH AT 5¢ 4 [ 1z Tk
B, FECRAHEROGE. BRIT A MMP-1
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Figure 3  Effect of oysters and their enzymatic hydrolysis products on collagen fibers (a) and

elastic fibers (b) in photoaging skin of mice (100x)

In Figure 3-a, the black arrows indicate the disorderly and curly collagen fibers, and the yellow arrows indicate the regularly arranged collagen fibers;

in Figure 3-b, the black arrows indicate the abnormal proliferation of elastic fibers in the epidermis.
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Figure 4 Effect of oysters and their enzymatic hydrolysis products on SOD, GSH-Px, MDA and §-OHDG
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Figure 5 Effect of oysters and their enzymatic hydrolysis
products on MMP-3 (a), MMP-9 (b) and Hyp (c)
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Figure 6 Effect of oysters and their enzymatic hydrolysis
products on IL-6 (a), TNF-a (b) and TGF-f (c)
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