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T K 52 ok A 1 B AR AR B ML Y %2
&, B IR AN B8 25 AN T R 23 & AR AR N 2,
HH LA AR 5T AN LS ) AN ARRE 0 B IR BT
W S B R B D) R AZ A, 15 E RE T BEAIR,
ML 227 B, SR AE 2 & 1
eI PR B R R B PR

R, WA AR, th 8Tk As e a
FAGEPI R REAR) PR R
WA, R it 8 A AR = i 25 FH A, o2 2 A
S BRRIBTENS Y R b i 2R R
i, FENRIRE A, B A Bk SR
T BRI AR RAR, R MGE M S R R )
b EZE R SEE LIRS T SR E. B,
Rt f BE 22 DLUREE T B8 S R I
(ERAR, BE IR R 2 ™ 0, 4 30 o il TR R e R )
) 25 DR £ B b R ) 1 B 1 K
il B/ 5 B R R, B Z R A X o N T
1 kDa BYMRERIK, W AT LS 4l 4 oy o Bz Wi ie i
TR 8 i 4% H N AN

iy NS SR =N B /K SRR € 3 T L TG
SEHRA B I N TR R T RN i
ARk, [l PN AR e I JIR L P T A2 22 3 40Ul ) T 5
AWHRA R0l RAE DU OGRS B E
BB G R S T 0 Bl AR EF A
A PR R 1 6 2 e T X 7 22 A A R o 4
X 2 BK ( Swim Bladder Peptide of Pseudosciaena
Crocea, HSBP)  TEZ2 A PEVEAN A HEAM 1=, R 1L
P55 B J A MR R AN 3D 520 A 35 R 5 R A5 1
T, M I, 1 R385 B R ( HAL) 23 Bt S A il A
B—FFUMETY M S ) HBUE 5 B R B B AR DG 2R
FIZA S M, % HSBP 78 57 Jik 0104 40 71 5t e
PG S 7 T AR AL, LU Ry I S0 4 22 3 3 7
A TT R I 2 2%

1Bk i

1.1 EFZE #REEH

TR BT R TR N R R K AR AL A B
BB ( HaCaT Z0M) , v [ B2 2 B2 g BL il = 2
ST AR G U5 P 0 5 3D E4H B Bk EpiKutis, )7 M 1

BAYA BR s Al 5 To i A2 95 5K (Specific Pathogen
Free ,SPF) 2% BALB/c WA /N (JFifE 18 ~22 g, M
M), U 320 SE I B A R A R G A I
(Gbico) , 2 [# Life Technologies Corporation 23 7 ;
PBS 28 M , iR FEE /R A W B A PR/ ] 5 CCK-8
TR B (A0 M 344 B B B A IR ) L/ B BrdU-
Elisa 376 . A 1 BB JFE A 1 (COL 1) ELISA BHfF
Wla A A R & (COLIN ) ELISA &Rt it 5
&, NIVERJF 2 11 (COL V) ELISA BRI £
HA PG Al nl &, i 6B M RHR A IR | 5
DMEM @i F ik | 75 BE 35 IR A5 (100 ) 4 i 1
It ] e ALY B AR T (SOD ) 19 M A I 35 4
A Bk E AL MG ( GSH-Px) W PERS I &5 TN
TR (MDA ) B I3 R 6 e A e AR
(0.25%) i8S F B & i A K70 £ BCA 25
WREEIN ) & i R R R FLL (HE) Bt
il & B P FLbE i e R &, TR K
YRR AL O SR RERE | T 8 S R
(Sodium Lauryl Sulfate, SLS). & Bt H ik ( L-
Glutathione ,GSH) | H,0, , 25 [# Sigma-Aldrich 23 7 ;
TsingriZzol & RNA 42 i #), % 5 ol 7 &
SynScript ® I RT SuperMix for qPCR , ArtiCanCEO
SYBR ¢PCR Mix, EFHEYHARGIRA T, 2Tk
&, BT R 2 b 4t
1.2 FENFE5ES

YDS-35-125 BUNAERVE MR R A 4%, AR 4
R R A PR 7] CCL-170B-8 A — S AL ik 1
FRAR BN 2 R m B A R R ME204E B HL -
K- MR —FE R 2 AL A FRA R HWS-12 AUH
PR R DHP-9052 BUIH R 5 3546, Filg—18
FHAAU A R ] TDZS - WS BB .OAL, HTERRIX
IER A BR/A ] s Spark B 2 T BEEGAR X, Fi 7 15 4
;T100 7 PCR 1%, 28 EMA SR AEfw B2 7 i A BR A
F]; WPC-P25 BUGLFLAR 250 AL, e BB s A FR
/3]s LightCycler ® 96 #5622 7 PCR AL, Fi 1%
FC A i I8 2 A RN W] 5 CKX53 70480 8 4 v, PRk
CLr bk 254 ; BONA-GM - 18H B4 HLIR 43 B 5256
B, IR PR A D RL L BE T 5 Agilent 1260 725 R0 AH
A ZEER R R A,
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1.3 EWA*E
1.3.1 HSBP #l&RFAE 1) Kisfafa i o)
£ o B8 B 1T K A B TEVERR Y ) BR
JKZE 15 min, I HAKAKHIK 48 h 5, VI /NG, Fir
Frit  HefE m (R ER) cVEBAIK) = 1:4 1
151l ) B £ A0 B/ N B oin A B 2K BERE B, 15
FIR B A EEAN LUB A B 1 B i EERR
M WL, A A B DAL 25 711l 7, T s 32 16

2) HSBP [iff fift 5 M 2 i 6 1050 . pH . DA
3000 U/g 3% % 8 (g, 53901 55 pH {E>h 6.0.6.5,
7.0.7.5 F18.0,7E 45 CHE#E 4 h; B INMEGE 9575
pH {HZ 7.0, 50 5I/IA 1000 U/g. 2000 U/g 3000 U/
.4000 U/g 1 5000 U/g 3 352K 1, 16 45 °C B
4 h EEIR AL U pH {HZ 7.0, A 3000 U/g 3%
B B, 70 07E 30 °C (35 °C .40 °C (45 C 1 50 C
Fiti i 4 b AR S [) . B YY pHO{ELZE 7. 0, A 3000 U/
g PR NG, 7E 45 C ol 2 h 3 h 4 h 5 h
6 h, #5045 BUS , T 100 °C 2544 T K i
5 min , R A BT R &, 20005 A pH (H i
TR | AR R R A A7 IS 1) %F HSBP F) 8 480 B 25
+ A I EREBR A S

3) HSBP it i i o7 1A 0 32 16 . 7 B DR 3R
(FERE b P87 pH (EZ 7. 57" B IK & N il
fE I IR] (A/h) AR RS (B/°C) RN 5 26 11 RS
H(C/(U-g™), [FRELUE A BT B H B RIS BR RN
M WAE (), Bt = R R =K b R

4)HSBP ¥l , DAMEASS 16 #5152 HSBP K
ity i W ), 4% BEOER B 0. 1% n A Mk, T
55 C A T i 30 min, 33 3E, FF3d 0. 45 pm 5, %
HJg,F 10 000 r/min 244 F B 10 min, WdE i
W, 3 0. 45 um RS, A LIS 43 25 S B Bl ( 240
BEE NI E 25 °C K 0.21 ~0.26 MPa. i &
0.45 mL/s) ¥ HSBP i 200 Da F LB, dir 5 ek,
M55 TR S 25 H

5) HSBP X 43 Jot &2 43 A5 W 72 . 5 ] TSK
GEL G3000PWXL i 44, 38 32 #55 250V AH € 1% 430
JE HSBP BT 43 5 i 43 A, I3 o) B e 15 3% 0
BE/MT ( Gel Permeation Chromatography, GPC) {4
53T HSBP 1Y FE 3 431k A AH A 43 o 4k DX ] 11

EASMEN

6) HSBP 37 Bz WM 2, % FROCAR[ 23 ] J7 12
IZE HSBP 35 2 Wik, A4l 3 1~ F4T, R
FHER R Franz 97101, 485 25 B K2 T BRI 9 25 44/
BRUBZ JEK, AR Bz 1) I 1) [ AE b 2t S 4 32 i 2.
6], 3 R AU 1,77 em?® 22 WARBUN 12 mL, DA
0. 5% (A TCHETR , 8 2 B8 46 i 43 80 & 24k
AR FRER K AW, T 32 °C 600 r/min £ F ik
17355 B WS 86, A= BRER /K BT 1 1% Y HSBP A= B
K R AZ1AH , FH BCA 57 &R 12 h A1 24 h B
B H R HSBP & i, 44 T A B R iHE

Ve, +V, 2 C.
0 = A

Hrp Q, o ¢ W B AR 7 T AR R T3 it i
(pg + em™) ;A FoRBBH A, BAH 1.77 em®; C,
FoR o I [A) MR BE I SE {E ; €, e o Fsf [ 22 1y e J3E
FEAE ; V RN WA A 12 mL; v, /R
FEA TR s BUE 1 mlL,
1.3.2 HSBP B9R BRI B A 2B IR KR
(e it — 1A A1 Bz 5k i 35 1 3 9 (SIT) ) (17
SHRH 008—2018) > /1 (1 7573 , Bl FA AR /b B 41 36
BERIXF HSBP #6417 K RRRNEAEDEAN o B B 1 X
ZH (TGP PBS ZZnpifk ) | PHPE XS BE 2 (it 40 %) 5%
[) SLS) F1 HSBP #ffEhd, 4525 77 N B A 25 L
PBS 2% i i i 1 AR A P R T, FEARIL 25 mg HSBP
Byoy e TR . 44 BRI IR AT B R
WS FEHL ODg,, , VHRAHXT 412106 1, 4% B b e
T A TR A B AR TN

i B A H i B2 BBk Aot B0 36 — SRy A bk T 45 3k )
(SN/T 4029—2014) ) BrdU-Elisa 77%, 5% 3¢
BR[25-26 ] , % HSBP 47 K IR EEA, B 20 H
SPF 2% Balb/c BUAF/NER, B4 4 H BfALAT R 5 41, 43
I B8 HSBP A AY 1 65,5 5 A1 10 £ (4090
1% 5% 10%1) HSBP ¥ ) ¥ & 3 D32 iR,
DI BT BR 4 FRAR IR, D 25% 1Y 2 2L A
BN FPEX IRZ 435I T28055 1 d 2 d F 3 d 7R
AN R TA 25wl X 32388, F T4 5 d 44
FUNBUEEETEST 0. 5 mL BrdU #RiCH, ARIC 24 h )5
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AEFE/ N B, O/ IS BB SR L 25 A 1T mL PBS 2%
RSB o 200 H 7R, 75 FRL 40 B, 9T PBS
GEMREAS R 14 mL, /N BrdU-Elisa 277 &4
22 0 200 i VT 40 R 39 B G, T 370 nm il
492 nm ALMGAMSGEE 4 BT X35 BrdU FRic4s
BORBIRAE L ( Stimulation Index, SI)
BrdU #Rit48 4k = (%3 4 ODy,y — 28 0Dy,y)/
(%% % 0D, - =& 0D,,,)
SI = % X440 BrdU ARiT45 43918 /
A s AL BrdU ARiT 48 #3918

1.3.3 HSBP B HaCaT ZHREF MM K HaCaT
A LIERFL 100 L 4x10* 4~ 5 R T 96 FLAR
B 3 APAT, BT AR IRAE (IR 37 C |
AR TR 5% ,#7 TCREE | IR B2 A5 AR A )
HRIESE, 24 h 5, 23 LR BRZ i AT & )
DMEM 5¢4: 357705 ( DMEM (it FR bk 8k ae KR
BRI AR 10 AR5 5053 51 O 89. 5% 0. 5% Fil
10.0%) , SEBAL 43 AN A A7 HSBP ( JoT £ V& B2 43 5]
7 0.05 g/L.0. 10 g/L.0.20 g/L.0.50 g/L A1 1.00 g/
L) BHrE DMEM 56 4215 95 5 i A — S bk F 46
HIEE 48 h, fliF] CCK-8 131 &0l 22 45 L 450 nm 4b
WOGRE AT 1 (%) (RS ZHARML OD,5, 5 911
X REAH AN OD 5, I HLAE) o

1.3.4 SELHM5 HaCaT HHIE D WE  FIH 1x
107 mol/L H,0, # 37, HaCaT 40 il 3 ZA A B
PR R AT 1Y HaCaTT 200, K 200 i vk 32 1 8% %8 1%
10* 4~/mL, $#1% HaCaT 40 LAEEFL 100 L (9 &
96 U, B 3 AT, BT AR IR AR
R EESR . A0 A K T RR B 50% 22 A7 T R
25 X BB AN AL A 10 wL %A 1107 mol/
L H,0, 1) DMEM = bi3s 7225 i S0 2 h 5, )%
T TR 96 FLAR T FIT A VAR, ) 25 R HEZH 4R
PRI 45 FL A 100 wl. DMEM 5¢ 4 55 3%
H ] HSBP T2 th il A 100 pL %A HSBP 1)
DMEM 528537 5 | (i HSBP A4 fx 48 i 1 1k J¥E 43 1]
40.05 g/L.0.10 g/1..0. 20 g/L..0. 50 g/L F11.00 g/
L, BT SR SR A0 h 4k S 1 5% 24 h, il
F CCK-8 170 & 7 & FL 450 nm AL RO OGRE it
BTG T (%) (BESALANME 0D, 5 B X R 41

YL OD,,, HIHAE) .

1.3.5 HSBP ME&EMAHG HaCaT 40 HEAR IR . 35 B T
BR MU HI R M ARSI S I IRAL (NC) A
TR L (MC) | BH P X BR 20 (PC) A1 HSBP T i 41
(H), BT mL A KRS B A HaCaT 201 DL A5 AL
1x10* AN BEHEFT 6 fLAR T B34 3 AN PAT, 8T
AR TP SR . A A KT AR B 50%
ZeAT I, 23 ) MC 41, PC AR H &L d i A
100 pL %A 1x107° mol/L H,0, fJ) DMEM &= 4l 5% 57
B S 2 h 5 R S 6 FLAR TR RAA B
] NC 21 MC 4 6 fLAkhAfLIIA 1 mL DMEM 5¢
SRR M H AL A 1 mL & A v
0.1 g/L HSBP f DMEM 54853238 | [6] PC 2045 fL
A1 mL &7 FiE W 0. 1 ¢/L GSH i) DMEM 5%
SR A E T AR SRR T 2 48 h
J& , MM COL 1 ELISA B & .COL Il ELISA #}
WHR & COL IV ELISA BHIFR & HA Bk fieyse
SATIR ) & 38 i ST AR 0 ELISA 5 5 45 41
HaCaT # Jif1 43 # i COL I, COL II, COL IV }z HA
T,

1.3.6 S LI HaCaT M EMHIBIRME %
MR1.3.5 LR it T i B s A S B T
FALBREE FRFR T RE 3% 48 h, W I 574 6 FLAR T
B, 17 B LA 100 L B8 (A R LR
(0.25% ) THACH AR, 76 T Ah o T i e Ao UL 53 448 B 7y
AR, 20 D ALARURE i 755, L bl b B AR 285 7%y B
TERASES, B AL A 1 mL DMEM /& 5555 5%
FEA5 LT Al B2 5 58 FH R I S W AT B4 A i ek
WA AL T AR B R T A O
F 1200 r/min 25 F B0 10 min, Fid5 EIER, e
UUPE, TR A5 45 41 40 AL ; 4% B8 SOD 76 A% i 57 &
(WST-1 %) \GSH-Px 1& PR 75 £ F MDA 7 &
Kt 0] £ B R, 2 SOD 1% J1 ., GSH-Px 1% 71 il
MDA i v | 43T HSBP X A fkii4) HaCaT 21 it
A ALFR bR

1.3.7 S L5 HaCaT 400 g R FLIE HEEFH MR
ME M 13,5 SRR TTIEAT R AR K 45 2 i 2
BT ARG IR R 24 h 5 R ISR 6
FLAR T I AT VR A 4 i B LW il e €2 3250 & U
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B A5 P 7 | o A () A B2 4 400 i AT 1 7 i 2
o g TAE R B BEC . [ 58 US , ¥ FL AR
JAF S, BT HERR AT R, e
HFEARRETE A AR B A P AT, BRSO
J&, A 2 mL PBS Zé i, e T WA T, e i
5 AN DX AT W 0 g o 20 BT T A, AR P M AN i A
SV R Y L
1.3.8 HSBP MEE KBk B R HG T BUTM %
3D B4 Ak EpiKutis IIA 6 fLA T, B & NC 41,
MC 41 . PC 4170 H 41,541 3 P8R, MC 41.PC 41
HH 4 81LIA 25 pL 2 g/L SLS I #EAT e B it
DIt R GE KL, 24 b J, I JC 8 PBS 2wl vk it
EpiKutis Z¢TA, B 25 wL 0. 1 g/L HSBP %% 2% 1% %
I H ARG, PC LA MC 2l DA RRE 7 =X A
25 pL 0.1 g/L GSH ¥ F1 25 wL JCW PBS 22 o
W, NC HAEIER N 45 25 B Be A 25 pL TG PBS
GE, NS RE KA 2 3D B R E T
FALBRIEFRAE P B35 24 b, WFE SERUR , INER A
FY PRI 55 W, R UITHCT H 2 IR R i AT 5
2 RNA $2 0 HE R GA 1 00 43 A ELISA 460 K
HAY Y,
1.3.9 HSBP *f SLS ¥ MM EHK RAL R S %
RIS AT  F MR 13,8 SLIR IR IE AT IE I R A 2 A B
Jo KA T AL R B T AR B R A B
24 h; B S VIR B4 AR ) e it
17 HE Je 0, WAL 8 20 Je IR R ) ZH U3
1.3.10 SLS FIB R EA R KR B E B REM N <

PR 13,8 LI BT AT M AR 2 A R B
S E A R R E T AR AR SR AR T RS SR 24 h;
B YRR , IR UTHCT 54 R AR AL, ) oA i A
1 mL Trizol & RNA B HETT RNA $21, DA%
Bl 5 535 & SynScript ® 1 RT SuperMix for
qPCR HEA TG 41 | e AR B cDNA =¥ 42
2 fEFERBEJG AR qPCR B, AR 4G I 356 (X 1% 1175
Y,51 9 F 5 W& 1, LR ArtiCanCEO SYBR
qPCR Mix HEA74 3 125 S 2H i B PR gk it
1.4 HESZITELIE

K H Graphpad Prism 9. 5 8 {453 B 5% 56 £ s I

218 SRR A LA (PR bR i 22 ) R R

A6 95 43 B PR 2H BR 0 =2 ) 1 2 R e 5 SR B B Pl 2
WU FEREZLEMA N, (P<0.05)," (P<
0.01) . " (P<0.001) . (P<0.000 1) FE/R1EAFA
BRI AN ZRBA G E L

2 55

2.1 HSBP MEIETZMUERSH

TEVPART I SR AT 28 5 3 D80, L i 1 ik 4
PRI B R ) R — A SRR bR IR b, AR Sk
P AT I E N R R A A e A, R AR AT
SAALRE ) AR, X HE 57 5 2 DAL e S K2R A T )
e, HSBP il & () S R R g R UL 1,
1 AT, YRR IR R 45 °C B E] A 2 h pH
{H R 7. 5 FEE N 4000 U/g B, BT 25 A
BB BRI

FEMEERE 38 3T Design-Expert A%t i 137 T
TR VEAT A3 HT K LG A5 B A 5 R

Y=61.65+0. 24A+0. 20B+3. 27C+0. 0584B~-

0. 84AC-0. 57BC-5. 894>~10. 15B*~4. 19>

5 255 BT 3% 2, 1B AL F{H 9.05(P =
0. 004 2<0.01) , IAZIHR 27KV 6112007 F2 1 52
MR A, MR MI F AR 0.93(P=
0.503 3>0.05) , 2= 5 AN 1 3, RO 7 B A R
B, AR 55 SR S g LA AT, BT R A i B L
SO, B UL, W] R RS R A . HSBP 9 il 4% T
Zio B2 AR EAE IR i A R 2\
AT AR R Z ) AR A AR B S ) 3 ELARE
JFLC R 5 TR T 22 ] 19 52 A e R P i

k1 BB EEGI 57

Table 1  Primers sequence of barrier associated proteins

5| ¥) 4 SIYFF(5'103") F':%j(/J\/bp
1-FLG-F AGGCTCCTTCAGGCTACATTC 208
1-FLG-R GGATTCTTCAGGATTTGCCGA

2-LOR-F GGCACCGATGGGCTTAGAG 108
2-LOR-R AGAACTAGATGCAGCCGGAG

3-AQP3-F CCTTCTTGGGTGCTGGAATAGTT 197

3-AQP3-R  GGCCAGCACACACACGATAAG

4-TGM1-F ACGACACAGACACATCCCTTAC 250

4-TGM1-R TTCATGTAGACCAGGCCATTCTT

B-actin-F CCTTCCTGGGCATGGAGTC 189
B-actin-R TGATCTTCATTGTGCTGGGTG
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R 7 IS 25 5L i HSBP 9 e fE il 45 T
ZONBEAESTE] 3.99 h B A# IR EE 50 °C pH {H 7.5 3
B RGN 3 391,09 U/g, IEmHEB AT 251 A h
FH RS AE R 65. 28% , % &SRR 45 1t Fi
AT RV EE TR B AR &5 T2 Mt (] 4 h
JE 50 °C .pH {H 7. 5 3 25 85 1 78 i 22y 3400 U/
g, LIRS 1l a8 T 20T 3 UOTATIRIE L5, 4
FHEST A HIETE BRI 0 65. 60% , 5 EHAE M
25/ UEWNZEE RGBT 55 H HSBP (W AT+
FER T B 2200 T SCmR iR E 09 W1 OK fa 5 R K
(4. 42 mg/mlL) " FESEFK (10 mg/mL) )
2.2 HSBP WRIESH

X HSBP AHRT 73 2 it 4340 647 43 A7, HSBP
T 2 4> 7B 480 Da, H:f < 0.5 kDa /5 [
71.045%, 0.5 ~ 1.0 kDa 5 [ 21.448%, 1.0 ~
3.0 kDa (i HAX 7. 550% .,

HSBP 1Y% B2 W Sc g 25 R L 3, Wk 3 7]
1,24 HSBP 2525 iRk EE A 5 ¢/ L. 10 ¢/L 120 ¢/L
B, B S (] A A, g o B B S I, 24 b s
3G 2 vk BT HSBP (135 i 12 4 B ik
(2 486. 87+108.37) wg/cm’® (3 918.01x124.75) pg/
em® FI(5 445.69+157.47) pg/cem’, %4515 3CHk
[30] iR —5, HH 24 h BitiE i T3C

60 50
g 3 £
-3 40 a®
2230 B 40
g5 =
] 10|—_I—| I 35

0 . ® 30

30 35 40 45 50 3 3
B fREE/ °C. EEfEATE]/h
a) BHF 1R B2 R R ) b) B F isf [ F 5 i

= 50 60
W 45 ggm
o 340
&y B30
=i Rir
Wik o

35 g 10

30760 65 70 75 80 01600 2000 3000 4000 5000

pHfE W A/ (U-g )
c)pHIE K d)BEES I 5 e

B 1 HSBP # &6 £ KL XIELR
Fig. 1

Results of single factor experiments
for the preparation of HSBP

R-AT S 11 JRE 5 i DR RV B e SRR, e W HSBP
HAT A 1035 Bt
2.3 HSBP W BRI EMBHFETENER
T

HSBP 1 Bz IR RS PR 45 R LK 4, &k 4
A1, HSBP XHASNE L 3D Jz JPk 40 s 7 A 1 kA
M, HICH M PE . 40 M A7 R 3 & T 50%, Ui
HSBP X 5z JIRFEA TC e

HSBP 1Y KRR BUBHEPE MM 45 R R 5. & S
LA, A 044K 3 d 1% 5% F1 10%1F) HSBP )5 ,3 4
T2 1 /I B oK L 3] 5 I DR AR AE, {H VR 3K
25% O\ Jk PRRE T 119 BH PR X BRMCER RS 1 d /2, /R
{14 BB A 6 1 B A 2 o % o SRR R, e B
PRfE(SI=1. 6 HIE NBURAME:, ST1<1. 6 F 7% h TLE
fifebk ) ) AT T HSBP JCE M,
2.4 HSBP By HaCaT {RREFHIEME RO

T e HSBP Xt HaCaT 40 i35 7 (5%
Wil L& 3, fh B 3R] g, R R A Fe, HSBP 7
0.05~1.00 g/L JEH P 40E 139 7E 100% L I,
FW] HSBP X} HaCaT 4HARTCHEME , H 2 BT i Wk B R
0. 10 g/L i}, HSBP X HaCaT 40 i35 J1 B A W%
fEdEfE T (P <0.05), P, 5 22 52 5 v ik #%
0. 10 g/L fE>% HSBP F1%F HaCaT 4 i AH G 52 5 1)
RN EREE
2.5 HSBP X &W #5155 HaCaT ZHBETE STHIR
e 43 4

AN 5 2 e B HSBP X} S8 fL #5145 HaCaT 41 ity

A2 WPEBEA G E SN

Table 2 Analysis of variance for regression model

FEKE FHRM AmE ¥EF F{E PE  BEE
il 807.89 9  89.77 9.05 0.0042 7
A 0.46 1 0.46 0.047 0.8350
B 0.31 1 0.31  0.031 0.864 4
c 85. 45 1 85.45 8.61 0.0219
AB 0.014 1 0.0 0.00 0.9715
AC 2.81 1 281 0.28 0.6110
BC 1.32 1 .32 0.13 0.7265
A 146. 03 1 146.03 14.72 0.006 4
B> 433.86 1 433.86 43.73 0.0003
c? 74.01 1 74.01  7.46  0.0293
% 69.45 7 9.92
KT 28.56 3 9.52  0.93 0.5033 AEE
aifRE 40.88 4 10.22

M 87733 16




WER,FAE B ERRIR S SRRk FEH WA <113 -

W WL 4, tE 4 AT, S AL A B,
HSBP 7£ 0. 05 ~ 1. 00 g/L 315 Bl PN 9 48 Jf 1% 1 ¥ 78
100% LA I, Jc W Wb 40 Jf 55 1, S5 2L 50 5 ik B
0.10 g/L £} HSBP Xf H,0, SZH; Y 45 24 i ht ik
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Fig.2 Response surface plot of the interactive

effects of factors
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HRAHAH L, 8451405 HaCaT 2023 WAy COL T i
W FE 2 AR (P <0.000 1), 12 9 1E & 40 it
67. 63% , I B2 Jik 40 it & A= Ak 4 45 ), 40 i b i)
COL I 7o 35 T R ¥ 0. 10 g/L HSBP
Ja , SR AL, HSBP 4 COL T ot & ik B A p 1Y
AW BER T T 68.44% (P<0.000 1) , H.iH T GSH
Xt HEZH ; BAVEXT BRZH COL I ik )& B & = TR Al
41 (P<0.001) , Pi W A A A5 15 2 B 25 R AIK HaCaT 2
JLfd COL I 43 b 25 BH P % 820 5 HSBP 4 1
COL I 5 it e B ¥4 3 A7 i & #2485 (P>0.05) , i B
GSH F1l HSBP 7Ef2 i S A5 45 Bz Ik COL I 43 Wb Jy
RO AN B2 b, HSBP BE 54 B & {2 ik 41
ez Bk COL T (#9434, A% COL T 43 b 1 42
HERCRAN 2

43 HSBP #93& £ AR I 25 R
Table 3  Transdermal absorption performance of HSBP

A _
Q”(%é/ﬁ 0./ (pgrem™)
).
-1
(g-L7) 6h 12h 24 h

5 1 359.72£126.35 1 820.29+89.56 2 486.87+108. 37
10 1523.01+105.48 2 141.34+135.47 3 918.01+124.75
20 2609.49+113.57 3292.13+£142.20 5 445.69+157.47

# 4 HSBP &9 BRSO 25 R
Table 4 Skin irritation evaluation results of HSBP

450 X ALUE TP EIE % P (< 50% A 30 )

HSBP 92.40+13. 62 TCHIE M (N
994 %ok R 100. 00£22. 41 TR (NI
6 1R 8.59+1.47 FEME (D

%5 HSBP % B AR MR

Table 5 Skin sensitization evaluation results of HSBP

A FRESE/ % BrdU Aricdesh ST Sl
SEkeanils — 0.155+0. 025 1. 000 —
0.166+0.036 1.070
HSBP 5 0.193+0.018 1.245 JCEUEHME:
10 0.204x0.029 1.316
BEE X HE 25 0.305+0.048  1.968 FfgpHE

RN TG W



<114 -

Ba5 200542 A 454035 4511

HI Sc) AT, 528 LA Ee, R4 oL IV
e B 3 R (P<0.000 1), BB A4 A2 ik
A AE AL S, HE COL IV 43 Wb i 18 35 R % GSH
X AT B R AR COL IV (1 43 6 B8 A5 (. 35 i ot
YEF (P>0.05) ;1fii HSBP fE% & 25 {12 F S fb i 475 20
Hi COL V534 (P<0. 01) , Lo IA s N

FIE S d) AT SEAPEXT R4 AR H , BRI 2 HA
Rk B N (P<0.05) ; 22 HSBP 4bFH )5S | %
fEB 57 HaCaT 410 HA J5 5 ¥ B8 A S 35 2 5 (P<
0.000 1), FHE TRIAIA$ETH T 37.45% , HA Jitie
Ve i 2 ] 2 AR AL A3 BT KT IR B 90 X B 2
HA sy B 115% , Ui W] HSBP fig i {2k A ik
P03 Bz R AN HA 18950005

JIEE

100 - = e

IS 11%

|
0770 005 010 020 050 100
PR B/ (e L)

B3 FRERZRE HSBP *f HaCaT @0 1 69 %R
Fig. 3 Effects of different concentrations of HSBP
on HaCaT cell viability
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Fig. 4 Effects of different concentrations of HSBP
on the viability of oxidized HaCaT cells
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MDA 538, 358 57 15k 20 A A He S8 A B R g

H & 6d) AT, 2 H,0, 17531 & k345 HaCaT
Y B — - FLAH A Wl B e 0 R Ak 3 BT (P<
0.000 1), I F+ZE AL T 4.29 f5, HSBP,
GSH #H # J4 o 40 Ml B = ¥ i i & T % (P <
0.000 1), 505 T R ZARERILL 1K) 55. 75%F1 50. 20% ,
B FUBHAT il 2 40 M o S AR R A 0 R
HSBP BEA R PR 37 48 Ak 45 417 HaCaT 20 L, i 3] 4
G BWER .
2.8 HSBP X SLS I A EH K R ELFEE

sp=A b

2 HE Y )m , X 45 2 F 4 2 0k 1 20 SO0 AE
PR EER AT 0T 25 R W 7, B &L 7 R, SLS
TG, B R 5 B AR A5 A, 16 200 2 R
i, M2 HSBP AbHRJS | 16 40 i )2 5 1 @ 2 0, 2L
Xof B JER IS 23 A A 4 o A W el RSB A 5 SLS IR
J& , B2 R A 0 )2 AR AR A, HR AR B G I % A R
% UL Rl 2 o/L Y SLS B X B2 ik i i v
B, M2 HSBP AbBRLJS |, ff 57 2% 1) i A A2 32 15
FI WY 5 0 . PR, HSBP Y46 53 Bz Jbk B R 4 AR
F GSH,
2.9 HSBP Xf SLS R ELHFRKEREBR
3=k

HSBP X SLS #3155 4 1 ik ot o 2 11 92 3K 11
SZM LI 8, HI&] 8a) RIJ, B Rgit 774 40 it v 22 2R
M (Filaggrin, FLG) By 3Rk & W 3% FEAL, &0t
HSBP b3 5 H FLG 3Rik 515 24k i 52 F (P<
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Fig. 7 HE stained sections of reconstituted skin tissue
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Preparation of swim bladder peptide of Pseudosciaena crocea
and its study on delaying skin aging

SUN Yanging' ,DU Fen®,ZHU Zongmin' ,FENG Xiaomei®,SHANG Lili' ,CAO Wanxiu®,LIU Chuyi*”
1. Qingdao Daiyoujia Biotechnology Co.,Ltd.,Qingdao 266001, China
2. Marine Biomedical Research Institute of Qingdao ,Qingdao 266073, China;
3. School of Medicine and Pharmacy,Ocean University of China, Qingdao 266100, China

Abstract; Using the superoxide anion radical scavenging rate as an indicator, single-factor experiments and
response surface methodology were employed to optimize the preparation of peptides from swim bladder of
Pseudosciaena crocea (HSBP). The HaCaT cell line, an immortalized human keratinocyte cell line, was employed
to establish an oxidative damage model to evaluate the effects of HSBP on collagen and hyaluronic acid secretion,
as well as the activities of antioxidant enzymes and B-galactosidase, to assess its oxidative damage repair activity.
The 3D recombinant human epidermal barrier injury model was established to study the effects of HSBP on its tissue
morphology and the expression of skin barrier related proteins, and to comprehensively evaluate its delaying aging
effect on skin. The results showed that the optimal preparation conditions for HSBP were ; enzymatic hydrolysis time
of 4 hours, 50 C, pH value of 7.5, and a bromelain addition of 3400 U/g. Under these conditions, the
superoxide anion radical scavenging rate was 65.6%. The molecular weight of HSBP was 480 Da, with no
irritation, sensitization, or cytotoxicity. HSBP could significantly promote the secretion of hyaluronic acid, type I
and type IV collagen in oxidation-damaged cells, increase the activities of superoxide dismutase and glutathione
peroxidase ( GSH-Px ), decrease the contents of malondialdehyde and B-galactosidase, and significantly increase
the expressions of LOR, FLG, TGM1 and AQP3 in barrier damaged models, effectively repair the barrier damaged
skin tissue, and significantly increase the number of viable cell layers. Therefore, HSBP could effectively protect
skin cells from oxidative damage and repair skin barrier injury, thereby delaying skin aging.

Key words:swim bladder of Pseudosciaena crocea ;peptide ;oxidative damage ;skin barrier damage ; skin aging
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the original aroma of cigarette tobacco. The chemical compositions of American and Brazilian TASs were obviously
different from that of domestic tobacco and Zimbabwean tobacco. The contents of total polyphenols, total acids and
total plant alkaloids of TASs from the United States and Brazil were higher than those of domestic and Zimbabwe
TASs, while the total sugars content were lower than those of domestic and Zimbabwe TASs. Six TAS samples of
different origins could be divided into three categories: United States and Brazil, Yunnan and Sichuan, Hunan and
Zimbabwe. The content of Damarone in volatile components of TASs was high and the threshold was low, which
contributesd the most to the flavor of the sample. In addition, 2-acetyl pyrroline, violonone, megalotrienone IV,
megalotrienone Il , megalotrienone I , phenylacetaldehyde, nonylaldehyde, 4-vinyl guaiacol and linalsol which had
high ROAV were the main contributors to the aroma of TASs.

Key words :tobacco alkali spice ;tobacco origin; cigarette flavoring ; volatile ; ROAV
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