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# E: B EHE/KAH Bubali Cornu WFE IS (thiols-rich peptide fractions, SHPF) FFRT HATE M. Procimt.
B B SRFESEFIMAE Thiopropyl Sepharose 6B MK 4 fHEHUH H & 5215 2] SHPF, HKH Ellman 50 2 i 5 5 ke (-SHD
T, MAHRRRLGEMEEETZ; 2T Nano LC-MS/MS FiAR % E SHPF. #R4MEIE Ha00 75 5 /N BRI P Rz 2 g
bEnd3 FEAbiiifn, KAGIAIGFEA A& (CCK-8) FFLERMEEE (lactate dehydrogenase, LDH) &4l SHPF $i
fhidith; BT AEL M (lipopolysaccharide, LPS) 55/ R EWE4NAEL RAW264.7 #EHG, K 92 5% 6 € & PCR LMI5E 4
SE ¥ B 40 Hi N 2K-6 Cinterleukin-6, IL-6). IL-1B. MEIAZEE F-a (tumor necrosis factor-a, TNF-o) [73i. £5R itk
SHPF g% T2 8 L& 10 pmol 37 Z-SH. WIHETA] 1 hy Pl E B-31%E 4B (B-mercaptoethanol, B-Me) Pefitil. M
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HAMEEMAREH. B HSIn g R, SHPF Re 18 = E kit bEnd3 MMAAIE 2, AN PR LDH Mt Es,
FEIE D JSRESR A RAW264.7 PR 4 5E KT IL-64 IL-1B. TNF-o F. 4518 RAMEEE L ZRH SRS SHPF &S
A, SHPF HA RIFPUAMMPIRIEN:, kA “TERME" ThR i Bt st a4t 1t s BB A7 15 .
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Antioxidant and anti-inflammatory activity of thiols-rich peptide fractions
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Abstract: Objective To enrich the thiols-rich peptide fractions (SHPF) from Shuiniujiao (Bubali Cornu, water buffalo horn) and
investigate its antioxidant and anti-inflammatory activities. Methods SHPF was enriched from Bubali Cornu extract by Thiopropyl
Sepharose 6B, and the content of free -SH was determined by Ellman method. The enrichment process was optimized by single factor
experiment. SHPF was identified based on Nano LC-MS/MS technology. Oxidative damage of bEnd3 cells were induced by H202 in
vitro, and cell proliferation assay kit (CCK-8) and lactate dehydrogenase (LDH) kit were used to determine the antioxidant activity of
SHPF. The secretions of cytokines interleukin-6 (IL-6), IL-1B and tumor necrosis factor-o (TNF-a) were determined by qPCR after
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LPS induced inflammatory damage of RAW264.7. Results The optimized SHPF enrichment process was as follows: loading volume

of 10 umol free -SH, adsorption time of 1 h, and eluent containing -mercaptoethanol (B-Me). A total of 704 peptides were identified

from the Bubali Cornu enrichment solution, among which 154 thiols-contained peptides, accounting for 21.9% of the total peptides,

mainly derived from keratin and keratin-related proteins. SHPF can improve the survival rate of oxidatively damaged bEnd3 cells,
reduce the leakage of LDH, and reduce the secretion of inflammatory factors IL-6, IL-1p and TNF-o in RAW264.7 cells. Conclusion

The optimized enrichment process can significantly improve the enrichment efficiency of SHPF, and SHPF has good antioxidant and

anti-inflammatory activities, which provides a research idea and direction for the study of the material basis of Bubali Cornu efficacy.

Key words: Bubali Cornu; thiols-rich peptide fractions; enrichment; anti-oxidant; anti-inflammatory; Nano LC-MS/MS technology;

lactate dehydrogenase; real-time quantitative PCR; interleukin-6; tumor necrosis factor-a; keratin; clearing heat-toxicity

KAA Bubali Cornu NAFIENNKA: Bubalus
bubalis Linnaeus 1, R E LS NZYIEF 2,
HERT (REANFD), = “VARAIERE” 1, A
BB BLE DR, FEE R S
MEIEIE,. RPERE. M., X BT
T2l CrpE 24 8L 2020 ARl 9T K AR A 2 sk
DIRA I 2, KA IR B T A
AEBLLIK A A PR O B DGR A AR Fo 5,
AWUNENEDN B85 KA PSR R Gt 7T, A
I 7K A A 7 EAR AR 2R 1) 52 35 A — B T g 7
RN Bk, 7K A=A 00 D R Joa Al 2 AR AL
il i A5y [ B

KT 2 GRS AR Z B FH 2 181 58 & 1)
WK, 5 “IEEE" DRI G 25 B
MHEZAIR . Préadb. PrdimE. mhsERe, i
RIKAARBOR T S A REMER, Hild —mn
B (-S-S-) RWHLERAR eSS, R, W
FEm A BEMRSE, FTHF-S-S-, RIS R &R
B (-SHD BREUS1, R (cysteine, Cys) fEA
BRBLFEAR AL, 254 R & 1 A-SH, L-F IR
(L-Cys) TENUIR N REWS B ik -5 (cysteine
sulfide B-synthase, CBS) Al AR ik y-Z2 /i i ( cysteine
sulfide y-lyase, CSE) fi4b;= £ WYEYE HaS, 114
IR R BB SR N, JRTT 5 N B D RE G AH O
(RIBEE, Wie I  wsy af R S0 o 1R A i B s k7
ST AR E KA H-SH SOy 183~383
umol/g, M 7K 45 i1 £ B 73 85 49 B 1 3 1 IR
YEDCTDCGN HHi 54 2 AS-SHUOL, hAh, AR
HIL K, KEMBGERERSET AR E
AN BT E TR M, Rk, KA RIS
FEKZE 4 (thiols-rich peptide fractions, SHPF),
WA W] REAE /KA AT AR DRI YR 7y, 8
RN LRI R RGEE IR

DRI, ASEER AR AL K 2F b SHPF 1) E % 1L 2,

EHEIF LKA M SHPF, WiFHEN H0, S
bEnd3 4 i S Ak 52 45 1 Or 47 A F 00T g 22 6
(lipopolysaccharide, LPS) %55 RAW264.7 4}l 55
SES RS ER,  DUAE— B HES 7K 4= Dty
AR TR R JE,  FE KA AR LI E 0
IR BERL KR o
1 MRI5LEE
1.1 RS

IKAE S ETL IR, 4R i R 24 R 57k 2K
SHER L N RSWIKY: B, bubalis Linnaeus [1]
o L _H&VUZFR (ethylenediaminetetraacetic acid,
EDTA, 7r#raid. NT/NGi, bt Ve
HIRAT; BCA W& 5,5 i RX-2-fif 2 H
2 [5,5'-dithio bis-(2-nitrobenzoic acid), DTNB, 4
Mrafil. —HR7AEEE (dithiothreitol, DTT), F§5{#
REEMFPEARAR] ;. HEEEMMAE Thiopropyl
Sepharose 6B (TS6B), Z£[E Ge Healthcare 2 Fl;
Sep-pak Cis £, ZE[E Waters 24 ) ; 4 g 3% 78 A0 X
A&, BEEVRHEBEHARA R IG4 Mg,
DMEM = f#kE 7735 . bEnd3 41tk RAW264.7 4l
Mk, BPCE RS RHA IR AR BRI 5,
ATAEYTRE (Rl BARAR: W5
% . ChamQ SYBR qPCR Master Mix, #ME#AEWIR
FR AR AR AT 0.01 mol/L pH 7.2~7.4 BEFR G2
LW (phosphate buffer saline, PBS), #& U4
BHEARAF; B-#idk 4EE (B-mercaptoethanol, B-
Me), EilgFEwRAEMRHARAR: NaCl. Cys.
BEHBK (glutathione, GSH), Zr#74fi, _EiERTHL
TIRFERAR; A% (lodacetamide, TAAD,
HIEE L AEMRHEA R AR .
12 F5E

TDZA-WS A & AL 5 2747 250 L, Kb i
BEONAERA R AR 3-16PK B d A7 250
Hl, E[H Sigma /A 7]; 7810040 B E 259k 45 28 K AN,
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% [E Labconco 24 ] ; MO-AOR 85574 , 32 [ Major
Science A #; BB 150 B LRI R4, 1510 %Y
L K BRI, 3£E Thermo Scientific A®]; SW-
CJ- 2FD Biis TR G, Mk s A r; B
U3000 Nano RSLC B4 FHAH 545, £ Dionex 2
#]; Thermo Q Exactive Plus Orbitrap B Fi it 4%, 3%
Thermo Fisher v #]; LS-P96G PCR ¢, ZE[H
LabServ A #); CFX Connect B SZi % )t E & PCR
1%, € BIO RAD A7,

2 HESH#R

2.1 AR

2.1.1  KAMARBORHIHI  FREL 50 g 1t 45 H
AR AR, BN 200mL A /NG, 1E37 C
TR, BEIHEFE Sh, ESHRE 2 R, HYH
Ve, &IFUEM, 5000 r/min B0 CGEAOEARAN 12
cm)10 min, & _L3E, 15K 4 M HREGH , i@ 1T Ellman
FEU2I e FoiE 25 -SH ¥R BN 0.637 mmol/L.

2.1.2 ZEE2E (binding buffer solution, BBS)
FIECH  FRIE 29.220 gNaCl. 372.24 mg EDTA ¥ T
1000 mL ] 0.01 mol/L PBS ¥ (pH 7.2~7.4)
#1145 %4 0.5 mol/LNaCl. 1 mmol/L EDTA [#] BBS.
2.1.3  VEBZE M 1 Celution buffer solution 1, EBS1)
IECH]  FRAE 372.24 mg EDTA, £H{ 3.519 0 mL B-
Me ¥ T 1000 mL [#] 0.01 mol/L PBS ¥ (pH 7.2~
7.4) %A 1 mmol/L EDTA. 50 mmol/L B-Me
f¥] EBS1.

2.1.4 V22 2(elution buffer solution 2, EBS2)
IECH]  FRE 372.24 mg EDTA. 15.366 g iR 7
GSH #% T 1000 mL ] 0.01 mol/L PBS &K (pH 7.2~
7.4) | A 1 mmol/L EDTA. 50 mmol/L GSH
] EBS2.

2.1.5 Mgz 3Celution buffer solution 3, EBS3)
(FECH]  FRAE 372.24 mg EDTA. 3.856 0 g DTT ¥
T 1000 mL A 0.01 mol/L PBS /& (pH 7.2~7.4)
4% & 1 mmol/L EDTA. 25 mmol/L DTT ]
EBS3.

22 KEAFSHPF NEETZER

22,1 FHEBEBGHIRIREM 425 EBS1. EBS2.
EBS3 % 10mL, H Cis ¥ /5, it Ellman 7012
M 5E e -SH W BE . 85k 1 Fiow, & DTT 1
VeMiRIH-SH BB B %, & GSH ek, &
B-Me FRIGE I FEAB A R B o 38 5 77 5% B (1) -SH 4
UM J5 S2RE P B-SH R BE HOI5E o RIE T B-Me

*1 AERRFIBREEFS-SH2E (X+s,n=3)
Table 1 Free -SH content before desalting with different
eluents (Xt s,n=3)

Vel 5% WSS AR B /(mmol-L )
EBS1 B-Me 0.041£0.038
EBS2 GSH 1.49140.098
EBS3 DTT 6.97510.264

LR 7K 4 f b SHPF & 45 1 s AR e e 77 o
222 FHE RN PR 10 mg Hi RS FIAR
fI§ TS6B, MMA 5 mL 47K, =i#E 30 min {5k
i, 3000 r/min B0 (BS0F:4224 12 cm) 10 min,
% FiF: N 5 mLBBS, #R#% 5 min “FATHE,
3000 r/min B0 (BN 12em) 10 min, 35
FiE; AR BN S 050 2,50 10.0. 40.0.
80.0 umol J# E5-SH 7K - A FE R, REE 2 h, 3000
r/min B0 (BOEE RN 12em) 10min, FFE EiE;
BAA 7.5 mLBBS, #&#E 10 min, 3000 r/min &0 (5
212N 12em) 10min, 324 B, EE S N
A 7.5mLEBS1, #&#E 10 min, 3000 r/min & (B
DN 12em) 10min, B EE, EE 3R, 69
g, SKFAEREB, A CsiEliEh)E, /4 BCA
) I R R B IR T, 3@ Ellman A0 20
JEFUFES-SH WL 55wk 2 s, 4 EMER
0~10 pmol B, & 543 B (1) & 25 -SH ¥R B /8 i
BIWREIEE ETHES, S EREN 10~80 pumol
i, &SR B -SH /R A R L E
B2 REES, B EAEEN 10 umol A, 10 mg #f
JEIEEMARZA . Kk, & 10 umol JiF25-SH frI7K
A= FEEUE 10 mg BIE ' SE7K 4= A1 SHPF i
e
223 HE EAEREI RN FREX 10 mg SR AN
WG TS6B, TEAL T4 5, A g i N S5 27K 2 £
REGR, 3ERE 0.5, 1.00 2.0, 4.0, 6.0, 8.0+
#x2 LEHEX SHPF E£EMEM (X+s,n=3)
Table 2 Effect of sample loading on enrichment of SHPF
(Xts,n=3)

R U -SH IR ERE BRI (i -SH IR/ E A

umol  (mmol-L™") (mgmL™) FEKE) (mmol-g™)
0.5 0.056+0.021 0.132%0.006 0.420+0.145
2.5 0.136+0.044 0.309+0.011 0.438+0.136

10 0.164+0.023 0.298+0.018 0.5491+0.043

40 0.277£0.019 0.666+0.010 0.4161+0.034

80 0.4621+0.039 1.276+0.014 0.3621+0.033
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10.0. 12.0h, BBS #tk¥t/a, AN EBS1 Bt 7371
Yok B3, KA E R, R R IE B A
JREIR BEAN i 85 -SH IR, BRI IR “2.2.27
Tile ZRUNEE 3 Fron, /KA R OB B I 8] oy
0.5~1.0 h Itf, EHRAGRI) & E-SH R EZ/HE R
BIREE LB R BT 2K A= ORI e A
N 1.0~12.0h I, &A1) & S -SH IR/ A
R AR S A R B, FEEET
SBT3 1.0 h A7k A SR BGH I S fE
W B (1]
*®3 L#EREX SHPF E&HIFM (X+s,n=3)

Table 3 Effect of sample loading time on enrichment of

SHPF (X +s,n=3)
A WEE-SHIRE EARERIE (FE-SHIRE/&EA

Bf1E/h  (mmol-L™") (mgmL™")  FEEIRE)/(mmol-g)
0.5 0.1954+0.013 0.373%£0.011 0.52240.025
1.0 0.24940.023 0.425%+0.030 0.589£0.082
2.0 0.196£0.040 0.395%£0.006 0.49510.094
4.0 0.207£0.013 0.432£0.031 0.480£0.040
6.0 0.2411+0.030 0.45440.025 0.531£0.066
8.0 0.237%£0.031 0.457%£0.014 0.519£0.069
10.0 0.218%£0.031 0.421%0.111 0.539£0.136
12.0  0.305£0.037 0.700%0.117 0.44010.063
23 KGARBGKREEERPSEAMIFS-SH
B & 20N E

IR E N E R LE, K HRE RN
TS6B /KA ERBORHEAT B 4R, 707 I 5E 7K A Ay
FEMOBRAK A M S R h SR B S B E-SH &
B, FRWNE 4 Prs. KA MIRBUR T E-SH ik
JE 58 AR E I HE Y 0.021 mmol/g, K4
=AW R -SH WK 5 B A R BRI E N
0.552 mmol/g, £ 4/K F A TG il B -SH IR E 5
WA EKRE AR 27 %, WHRAI R %
L2, TS6B fetg A R MK A A B s 15
#| SHPF.,
x4 KRG HBIRIGFESRT SHPF HERMFE-SH &
2 (Xts,n=3)

Table 4 Protein and free -SH content of SHPF in extracts

and enrichment of Bubali Cornu (X £s,n=3)

F B-SH IR/ B BEREE/ (I S -SH IR /&

FE

(mmol-L™") (mgmL™")  JFIERE/(mmol-g)
PeHUK 0.6371+0.042 31.991+0.198 0.020£0.001
AW 0.1641+0.023  0.298+0.018 0.54940.043

2.4 £F Nano LC-MS/MS AL EK4 A SHPF
2.4.1 FESATAEIE 45 KA A SRR B SR
HMA 0.2 mol/L TAA ¥, #ECE 30 min 1]
WeBS-SH, 4> %IKH Zip Tip Cig [EAHAE BN 25
JEWRARFET, IMAVILEIRBIAH 0.1% FERIA A, HiC ]
Z KRR E N 1.0 pg/ul MIFER .

242 KA E AL R] Nano LC-MS/MS 43t

(D EEZAF: il #: N Reprosil Cis AQ #£(150
mmX75 um, 5pum); HFEEHN 1 uL, BREERN
400 nL/min; izt A NOHE-HER-K (2102
98), iLalAH B A LHE-HER-7K (80 £ 0.2 1 20), 2%~
30% B Z LA LGN 90 min.

(2) G WIEHEAN 2.5kV; BT
BYIEEREN 200 C; B —HKAHRMEEN m/z
300~2000; 4rESUEFEN 3. HEE TR S
FiE i (total ion chromatogram, TIC), i@ idHlf{#E
% S (collision-induced dissociation, CID), 7~
A — RPN R BT . R O S i A
PEAKS 8.5 BAFATH o #r, IR PRl BT 3L
5 (Bovidae, 2021 £ 1 H F#T http://www.
uniprot.org); WEMRZH: HIAEE TRE 1.0X
1075, FETIRE m/z1; BIREEM: FRERT
PB4 (+57.2), HIRERIAL (+15.99),
TR AL (+15.99), KA R R BRI
i Bk i (++0.98 )5 WD 77 K- Ji 2R IR 17) Ctrypsin)s
RVF 2 M ARY), BFHMER (FDR) <1%; At
RNENSH, fE ERRRFMN FRENMER BE
PERE L (P<<0.05) BEA A BT % e 45

t Cys g5t ml %, &4 Cys H&F 1 ~-SH,
Bl Cys FO%UE RS FL#2 I W-SH %R . 4B SR BE R
W R, MUK A AR BOR H 3t E B
209 ZMKBL, HAE Cys IRBLA 1 5%, BB R
0.478%, HA5H 14> Cys 5%, RIETNBhEA;
MK F & SRR P ALY e ) 704 5B, L% e F|
154 2% Cys KB, S IREH) 21.875%, Hdd 1
A Cys BRIERIFKEA 93 %%, & 2 > Cys FREEMIAL
BH 43 %, &3 Cys BREMIIKELH 17 %, &5
A Cys BRIERIIKEBCA 5 56, XEeE PRIk B
BEORETFAEA (57.79%). MEAMKEH
(10.39%)- WIEhEH (7.79%) Z5. Kk, KEME
WA -SH KB R 2 T K 4 M3 B+ & -SH
FREL, BUASLE =4 T 2 REE s KA A4 -
SH KB, CEIEEEERSME (-101gP) #K,
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T ZEAWUET I ERBEZ, 45 H-101gP HM
KEVNHEFHIRT 20 &5 PR TEE, W
x5 P, UHPARSKA M & -SH BKBE PSR IE
SLIGTF AR S % . Hodh—10 1gP [H 5K &R
T2 Bk BY @ JE R 7 518 LCY VALDFEQEMATAASSS-
SLEK, H MS/MS KR 1 fis.

2.5 7k&FA SHPF BiE . MATEMIIE

2.5.1 ZHPEESFR bEnd3 4L, RAW264.7 ZHiJi
537 DMEM mifEss 7R3t (3 10%M62F 1 1%
HERMNEER) BRMEMR, T 37 T 5%CO
FAPRFRE . AR R 3~10 fR400, Fr4l

MK 22 80%~90% @ A5 i 1HEAT S48

2,52 KAEMARBUBAIZK A/ SHPF 148 i 75 )
E BT KIAR bEnd3 4. RAW264.7
A7 BA 1 X 10%/ LI FEHM T 96 FLR b, 35
3% 24 h JE AT HAL IR . SPIBLL. SR AS LIS )
DMEM 57535555 24 h; SHPF 2H: 75l FH & A
IR N 1.5625. 3.125. 6.25. 12.5. 25. 50. 100
ug/mL SHPF %) 5| kb ¥ bEnd3 401 . RAW264.7 ZH i
24 h; FRECGHA: s HEBREKREN 1.562 5,
3.125. 6.25. 12.5. 25, 50. 100 pg/mL 7K 4 ffi$2H
57 B 4L FE bEnd3 41, RAW264.7 4008 24 h. #x

#5 -101gP EEXE/NHEFRT 20 £ FMEEEKEMNES
Table 5 —10 IgP Values from large to small order of top 20 cysteine-containing peptide information
lE=) RNl -10 IgP FEX A F IR & H KRR

1 LCYVALDFEQEMATAASSSSLEK 61.10 2549.17 WzhEE

2 MGDSGGPLVCQK 55.44 1247.56 BEE R B

3 GLLDSEDCKLPCNPC 5431 1776.75 k=

4 CGSGPVHISGQ 51.42 1097.49 CAIEEN

5 CKLAGLEEALQK 51.06 1358.72 fEH

6 GGVVCGDLCVSGSRPVTG 50.79 1775.83 AEA

7 DSEDCKLPCNPC 50.28 1 493.56 fEH

8 DSCQGDSGGPVVC 49.66 1336.50 ZERE AN 1

9 CVSGSRPVTGSVC 49.12 1364.62 fEH
10 VVTAAHCGVTT 48.36 1114.54 JBE R A
11 HAVEGDCDIH 48.22 1151.47 a-2-HS-HEE A
12 SEDCKLPCNPC 47.67 1378.53 fEH
13 EAECVEADSGR 47.47 1221.49 fEH
14 GDLCVSGSRPVTGSVC 4725 1649.75 AEA
15 KCGSGPVHISGQ 46.31 1225.59 (AT N
16 DNCPPPCHIPQPC 46.27 1590.64 fAEEMHKEH 3-3
17 VSGSRPVTGSVC 45.29 1204.59 EEHS!
18 FLEGGKDSCQGDSGGPV 4520 1 708.74 9 55+ 2 1 il
19 SGGVGGLSPPCIT 44.86 1200.58 EEHS!
20 RREAECVEADSGR 44.58 1533.70 EEHS!

Le|]y[v[a[u[p[r[E[e[E[M[a[T[ala]s[s s s [L[EK
100 ¢ i szY_gtE 310‘—_3—_1+A+34—T—h | n Dim'lz’v‘mf”: —r— n—4—L—|—5§‘ SE S e i
8 : I I oo Lo
bo2-NH3 ‘ ol /TCET [ T T ] ‘ i3 yis Vi Vla Y18 lyig |
Y A0 o e

200 600 1000

m/z

1400

1800

1 LCYVALDFEQEMATAASSSSLEK £ MS/MS Elit
Fig.1 MS/MS map of LCYVALDFEQEMATAASSSSLEK

2200
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JE LI 10% CCK-8 ¥, 37 CHFdE, FEbril
Far il 450 nm KA IIBOCIE (4D {E, AT
AR

RAFIER = (A4 pu—A 2e)/(A —A 1)

SRR 6 B, HXTHAAELL, MKkA MR
BUR PR AR IR E N 1.562 5~100 pg/mL i, 2
BT bEnd3 40 B G 8 G (e ksl 4w fE s 45
Rk 7 fon, SxRAMLEL, 24 SHPF &A=
WA 1.562 5~50 ug/mL i, SHPF %} bEnd3 41 i
(RIGFETC ek B # R, 4 SHPF B E i &K
A% 100 pg/mL I, SHPF B A2 #E bEnd3 40
JE (P<<0.01). 1k 8 F~, SXTIEZHAHEL, MK
A A FRBGHE B TR 1.562 5~100 pg/mL
i, FEHGRT RAW264.7 4 i 138 58 J0 {2 i3k 5
FHEA; Wik 9 i, SxIR4MLL, 4 SHPF &
HRERE AN 1.562 5~100 pg/mL i, SHPF Xf
RAW264.7 40138 58 To (e k& il E

g b, RS sERHoR A 1.562 5~50 ug/mL
T 6 KHFAIRENAXS bEnd3 HMAIEREEN (X£5s,n=6)
Table 6 Cytotoxicity of extracting solution to bEnd3 (X = s,
n=20)

5 JR IR (ngmL ™) Y FATTE /%
Xt HE - 100.00%15.50
PRI 1.562'5 101.07+9.66

3.125 115.35£12.95
6.25 104.91+9.86
125 110.90+£9.85
25 120.50+6.23

50 93.63+£12.45
100 102.26+5.60

7 SHPF Xf bEnd3 HMERIMEMBEN (X+s,n=3)
Table 7 Cytotoxicity of SHPF to bEnd3 (X £ s, n=3)

2H ) R/ (ugmL™) AT R %
Xof HEt - 100.00+5.07
SHPF 1.562 5 85.08+4.39
3.125 88.321+1.67
6.25 92.72£4.01
12.5 96.62+3.21
25 92.33+5.50
50 106.58+5.92

100 135.61 +7.85%

x4 #P<0.01

#P <0.01 vs control group

* 8 KFAIREUEN RAW264.7 MBAVMBEEME (X £,
n=26)

Table 8 Cytotoxicity of extracting solution to RAW264.7
(Xts,n=6)

5 Ji B BE /(ng-mL ) Y AETE /%
it 1 - 100.00+5.32
PRI 1.562'5 93.80+9.23

3.125 102.37410.74
6.25 102.58+9.36
125 102.02+6.01
25 108.24+6.27
50 97.88+8.63
100 91.58+2.73

&9 SHPF Xf RAW264.7 MHIMAEN (Xts,n=4)
Table 9 Cytotoxicity of SHPF to RAW264.7 (X+s,n=4)

5 J A ((ugrmL ™) AMBATIE /%
Xt - 100.00+6.10
SHPF 1.562 5 103.15+5.71
3.125 100.10+3.87
6.25 100.66 +8.84
125 100.21+6.72

25 114.48+10.34
50 110.57£5.65
100 105.32+6.54

SHPF. 50 pg/mL K4 M2 HGHR AL bEnd3 41 Al
RAW264.7 4l .

2.5.3 K4/ SHPF %f H,O, $ll¥# bEnd3 4 7% /1
FIszm AL 6 B A KR bEnd3 41 il BL

1 X 10%/FLI 3 FE AP T 96 LA b, 153% 24 h J5 it
AT AL . XSPHEAH . A& a4 75 5 DMEM #5577
FEHEFE 16 hy H0o4: A4 MiE K DMEM X
FRIEFEFE 12 h )5, F 1.1 mmol/L H,O, F74E 5 e
Hfl4h; SHPF #H: #ulHEERERE RN 1.562 5.
3.125. 6.25. 12.5. 25. 50 pg/mL SHPF KbFH 41 12
hJG, H 1.1 mmol/L H,O, FrEERIFANM 4 hy $EHL
Ti4H s FER A IR N 50 ng/mL 7K 2 F SR LR AL
FRZAM 12 h 5, FH 1.1 mmol/L HoO, F545 5 i 4 i
4h. FJafEALIIAN 10% CCK-8 W, 37 CHH,
BEAR ORI 450 nm PR 4 18, &8 “2.5.27
L1/ N/ = R R e

gink 10 fown, H5XIAML, H.0, A
bEnd3 ZUMIAFIEHREE T (P<0.001); 5 H0,
AR, 1.5625. 3.125. 6.25 pg/mL SHPF 41 bEnd3
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# 10 SHPF %f H:0:1% 5 bEnd3 SILIRBMFNG (X £,
n=5)

Table 10 Effects of SHPF on H20:-induced bEnd3 oxidative
damage (Xt s,n=15)

# 11 SHPF xf H:0: %5 bEnd3 & LHRH/E 57 LDH &
= (X£s,n=3)

Table 11 Effects of SHPF on LDH secretion after H20»-
induced oxidative damage to bEnd3 (X £ s,n=3)

2H 5 JR R/ (ng-mL ™) A HAF I R Y% ZH 53 JR R/ (ugmL ) LDH/(U-L™)
X - 100.00£6.10 X HE - 33.69+13.05
H20: 1.1 mmol-L™! 51.2743.36" H202 1.1 mmol-L™! 109.02 £ 6.80%%
SHPF 1.562 5 48.90+7.62 SHPF 12.5 64.74+£3.82""
3.125 54.71£7.30 25 61.94+4.86™"
6.25 55.41%£3.04 50 64.99+2.65""
12.5 73.81+10.64" TRHUH 50 89.92+6.90"4
25 69.89+5.92" X IRH L #P<0.001; SHBAHE: *P<0.05 **P<
50 7922 +6.98** 0.001; 5 50 ug'mL! SHPF ZHLb#%: 24P<<0.01
) h ##P <0.001 vs control group; "P<0.05 ***P<0.001 vs model group;
FREUK 50 48.59+3.9544

53X IR LU ##P<<0.001; 5 H,0, A HLEL: "P<<0.05 P<<0.01

"*P<<0.001; 5 50 pg-mL~' SHPF 4 Lk#: 244P<<0.001
#4p < 0.001 vs control group; P <0.05 P <0.01 *P<0.001 vs
H,0, group; 244P < 0.001 vs 50 pg'mL™! SHPF group

YRS R I 48K, 12.5 pg/mL SHPF 4 bEnd3
YA R BT (P<<0.05), 25. 50 pg/mL SHPF 41
bEnd3 4ifif7id % 8% B (P<0.01); 5 H,0. 4
AHEE, 50 ug/mL $HEHUE ZH bEnd3 40 4735 5 o &
4k, R, 50 ug/mL SHPF % H,0, i 5 bEnd3 4,
ean 5 M 4r Mg s B A (R g E A, HACR B
FHREGKR (50 pg/mL, P<<0.001).

2.5.4 J/K4ff SHPF X%} bEnd3 4Hfig4> it LDH 5
i bEnd3 M5 2H 45 25 BARERAE D “2.5.37 T,
YR PSR 43 M B AR S 7R 1 mL, 2500X g
B0 10 min, HU G, #%H8 LDH 55 & il A,
e B A EiSWh LDH RI/K . 44 & A4
EAL S AR, B LDH AT IS . ik
11 i, SAHEAMLEE, HO, 41 LDH /K7 5351
B (P<<0.001); 5 H0, HAHLEL, 12.5 25 50 pg/mL
SHPF 4 LDH /K~F- & 5> (P<0.001); 5 H,0;
AL, 50 pg/mL FREGERA LDH Kl (P<
0.05), [Alk, SHPF X H,0, %% bEnd3 T2 1%k
P AR ER, BABFREWRE T, SHPF Ji

=12
Table 12

AMP < (.01 vs 50 pg'mL~! SHPF group

R ER THEEGR (P<0.01).
255 SEIUEEER PCR JIIE RAW264.7 44
FER 20 A0 BUAE K RAW264.7 41 i
DL SX105/FLI S R T 6 FLiRk b, ¥R 12 h J5
BEAT o AR EE o IR AH : AN R4 I ') DMEM $%
FRHEEFE 36 h; LPS 4: AN b4 i 1) DMEM #%
FRHEEFE 12 h )5, 50 ng/mL LPS F4E 540 24
h; SHPF AH: 7l HEBFREWREA 12.5. 25, 50
ng/mL SHPF AL 12 h 5, 50 ng/mL LPS $4:
FIBANA 24 hy REBGR4L: HEAREREN 50
ug/mL KR MAPEEGRAC YNNG 12 h 5, 50 ng/mL
LPS FFEEHIB4N A 24 he

PEEUS A ANMLE RNA, FIE e e R il e
RNA &sMaifE, #8308 &0k RNA ki
KM cDNA, #EATSEm RO E &9 3, W
RAW264.7 4+ 40/ 2-6 Cinterleukin-6, [L-
6)+ IL-1B+ MIEIABE F-a (tumor necrosis factor-
o, TNF-o) WIEEIFRIE. RI5REIEAE (cycle
threshold, Ci, /B RE NI (E 5 RIIE &
SE BRIEI T IR %D, LA B-actin AN Z, K
278Gkt B L RIEAT AN E . 51
FITENR 120 H40M0 2 BISMTRIE, dt— PRk

e-JeSEILYE 2T

Gene primer sequences

A LGRS (57-37) TSP (53
B-actin GTACCACCATGTACCCAGGC AACGCAGCTCAGTAACAGTCC
IL-6 ATCCAGTTGCCTTCTTGGGACTGA TAAGCCTCCGACTTGTGAAGTGGT
IL-1B TCATTGTGGCTGTGGAGAAG AGGCCACAGGTATTTTGTCG

INF-a CATCTTCTCAAAATTCGAGTGACAA

TGGGAGTAGACAAGGTACAACCC
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KA T IL-6. IL-1B. TNF-0 %5, 5| K& H %
fE RN . WIFK 13 Fows, HxfRAAM L, LPS 4 IL-
6. IL-1B. TNF-o ¥ FIEM (P<0.01. 0.001),
&R ARIERS; 5 LPS AL, SHPF 4 IL-6. IL-
1B TNF-o ¥ 8. Jik/b>, HEAFIEMIEIE R, SHPF
FFIEA (50 pg/mL) 8D SORE R T2 HA IR A5 R B
BE (P<<0.05. 0.001), HBCRMLTIRISER =R
WU 4H o DA, SHPF Be 8% a8 ks> 28 R4 47 48 e v
FAE R T IL-6+ IL-1B TNF-o1 11534 M T A8 28 i
EEIHTRAEH .

3 13 SHPF X} LPS £S5 RAW264.7 KAEFRA 5 JEREF
PHEIEM (X£s,n=3)

Table 13 Effect of SHPF on the secretion of inflammatory
factors after LPS-induced RAW264.7 inflammatory injury
(Xxs,n=3)

o Bk P/ _ - TNF-o/
ZH 51 IL-6/B-actin  IL-1pB/B-actin )
(ng'mL™) B-actin
xR - 1.00+0.05 1.00+0.05 1.00£0.03
LPS 0.05 3.53£0.35% 222+0.10% 1.94+0.29%
SHPF 125  237£0.23" 2.65+0.27 1.67£0.12
25 1.14£0.07"" 2.25+0.15 1.47£0.11

50 0.5240.04™ 1.36+0.04™" 1.3940.12"
IGH 50 2.8410.69%4 2.3940.09444 1.59£0.06

5% AL ELAS : #P<0.01  ##P<<0.001; 55 LPS 41Lb4: *P<0.05
*P<0.01 *P<0.001; 5 50 pg'mL~' SHPF 4lLk4:: 24P<<0.01
AMP<(.001

#P<0.01 *P<0.001 vs control group; “P<0.05 “P<0.01 "P
<0.001 vs LPS group; 4P <0.01 222P<0.001 vs 50 pg'-mL~' SHPF

group
3 i

KA AR R A TS RS D A BB
2y, TEEZATIR Nz, (H B RTKAE A
R FUIEAHR LK AR A SR B BK A A PR R AN R
Iy T B AT TN SR FFHE T30, R 2
DI h RS IR TR A M Dscis 4
JFR Ry B FBN ML, SE g K A A 0 AR AN
R, WERNKAMEEZIT BN, Ast
6 [ 5% ““ A% G2 Dy - HE s V- R A R 9 L
XKL I A

MR SCHRIRIE, BT T8 S SRR
A R LT R @SMP #T4E4 (O-CMC-PBS-
SMP) 171, %727 Fe;04@PDA@Au 9K ARSI,
FRESRAM G TS6BUISE, T#T 2 Fb RIS AR
stk ALl RO E 2%, IRk, ASHI SR FH SR A

SEAMAE TS6B MK AIREGH & B3 2K 4 A
SHPF. DHEEEMMNEESRME R —, 1EWNE
IRBVBARASHT, BEE LFEREMAKIEG I, W5+
BAEM RIS -SH WREE/E AR bE
Z W00, ERHIRIE B ALIRGS G, DR EREE 1Y
T & A5 30 &7 B -SH R /& AR Bk
ML/ s Bl R BE AR I sE I R R 22—, B-Me.
GSH B DTT fEAN [R5 i 71 = (1) # T DAE ik Ji7 741
FIHF Zmis, (KA AIREGHH & -SH KRy
E5Pig4i 4. B-Me. GSH F1 DTT M H S 45 &
-SH [, R A SN IE RN, 7B
JEEIEATE S 1-SH 1R thsh, ERERa 2
S EARROR . B, RARRREE R LR,
EREITE] S R E ORI, IS B
£ EFEEN 10 umol %7 E5-SH. 3@ W i 8] 4 1.0
hy HE BN E B-Me Belli ).

B3 Nano LC-MS/MS £ AR MK 1B £+
JLUE R 704 KRB, XELAKER R EORIE T AE A
A EAMKEA (53.69%): HhA 154 24520
RIRIKEL, 5 RIRER ) 21.875%, XU Mt IR
KBt EERE T AEAMMAEAMEER
(68.18%). MHIICHRIRIE, MEARA RGAEYE
P, PEMEOEA RGEERIMUEEAE R £
= EAEYM R e L R B VRN ARy M2 BT
R, (TS AN R T 1 7 A A i 9 4T,
B MRJOE FE 222, Ak, AEAMMAEA
FHORER A /KA R G BEE PR A, S D
JR——-SH KB BRI A

WA A7 AR RS AR B AR, BB LT,
Wb TE A BB A FATIRAS, IS T Ha00 HliEL
WU, ST SECP T, K5 Edn M 0 T B LA
Wi . LDH J& — P it 5 i, L EiR S
AR A B A, T2 AT, Y.
A RIS SRR R, IR T PR BT A R 4
SERIIIIA 2 R RN A ) LDH BRI RS R
B, HFHIEMEERE, LDH B E o i
SEREVER EELARAR, 0 RS A TR BB 2 4 i
BRI 72 P ) LDH B3, SEEx i i 2 14
PIE R M. fEASZYH, SHPF Ref8(E1t Ho0, 75
5 bEnd3 4445 15 5 1 40 R3S 58, [ X Ha02
753 bEnd3 A4 51 EE ) LDH 7 W5 n
A R AHIE R . K, SHPF 5 H,0, %5 bEnd3
A A R ER . SORE RN T B —
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FRBITAE B, SE IRt A Je 08 AR 448 P R g
M () iR RO, BRI MM R AL, W IL-6+
IL-1B. TNF-o 5. B4 TER B F LPS, 3R
fE N, ff RAW264.7 HH9SRER 7 IL-6+ IL-1B
TNF-o 5550 %, 457 SHPF Ab# )5, IL-6. IL-
1B+ TNF-a 73 WK T35 T, ARG R IE RN,
1% 5 580 = J AW 78 R BLK A A R B R P R E
FHRF, B A AR BRI+ IL-6 IL-1B TNF-o 55
PNE 70 WK 25 5 — 31, FE B RN 4
FERAH, KA SHPF Bk A4 M SRR 3 R I
BARmPTEA . PratiEtE, ik, JK4Ef SHPF
AR KA g AR T RS, R
o HTRAEM

ASZIGARAL K/ SHPF W E &5k, 4545k

U5 = A A B 7T R AL 021305 B T A B KA A

SHPF-HLAAA/ BT 2 15 T AR 8 7 =35 (R QK

I FE K AE AR D0 P 5t S FL AR R 5 S AR

FEERY, “AR SR YE - AT T

o R 5 SRR KA A R HAh R B 25 Th Rk

VIR R AL TR RO ST B AT Ao ARG AR

fii b, AOBEIHRE:. O —PRIEEA AN

IR B EEIRE, AR THEEERE, NiE

SRenG BE e B, @ RAVN KA SHPF (A

RO, RN AT B o
FBAFR AEEAPAREEABFR

SE K
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