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Ameliorative Effect of Peptide AFYRW Derived from Tartary Buckwheat Protein on Lipopolysaccharide-Induced
Injury in Human Umbilical Vein Endothelial Cells
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Abstract: Objective: To investigate the ameliorative effect of peptide AFYRW derived from tartary buckwheat protein
against LPS-induced vascular endothelial injury. Methods: Lipopolysaccharide (LPS) was used to induce vascular
endothelial injury in human umbilical vein endothelial cells (HUVECs). The cell counting kit-8 (CCK8) assay was used to
detect the effect of AFYRW on cell proliferation. Western blot was used to evaluate the protein expression of vascular cell
adhesion molecule-1 (VCAM-1), intracellular adhesion molecule-1 (ICAM-1), interleukin-6 (IL-6), tumor necrosis factor-a
(TNF-0), endothelial nitric oxide synthase (eNOS), inducible nitric oxide synthase (iNOS), and phosphorylation of nuclear
factor-kB (NF-xB) p65. An enzymatic assay was used to detect the changes in the content of nitric oxide (NO). Monocyte
adhesion assay was used to detect the adhesiveness of HUVECs. Results: Peptide AFYRW significantly increased the
survival activity of cells, decreased the relative protein expression of VCAM-1, ICAM-1, IL-6, TNF-0, and iNOS, reduced
the content of NO, inhibited LPS-induced adhesion of human monocyte THP-1 cells to HUVECs and suppressed the activity
of NF-kB. Conclusion: Peptide AFYRW can ameliorate LPS-induced inflammation in HUVECs, which may be related to
the inhibition of NF-«B activity.
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Ff4r-1 (vascular cell adhesion molecule-1, VCAM-1) .
B N & B 4> 11 Cintracellular adhesion molecule-1,
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LPS) {E2A# == [RI 1t T 4H B e 1 BE (R 2 il 73, RefE 155
SA G YESORERNILE, B 12 T35 5 Ak N B2 20
ity Chuman umbilical vein endothelial cells, HUVECs) 5
B3, RS AR 2 SRR . LPSIA S Py B 40 i ¢
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SEARAE 35 M TOIKAFYRW  (Ala-Phe-Tyr-Arg-Trp)
Iy TR NT741.85 Da, Hou ¥R H HIEERIL,1- R HE-2-
—fHAZKPE (1,1-diphenyl-2-trinitrophenylhydrazine,
DPPH) H HEAEHIERR K (half maximal inhibitory
concentration, ICsy) 43 %150.65 mmol/LAI0.64 mmol/L.
B4, AFYRWIEE A B A8 J5 A i 5o 2 A0 i
TEM™. ABFFLLHUVECS M AN %, @S LPSH F1
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RVEST DR AE R, D 8 BRI L By 5 v ik 0
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BCAE A E =l A & LPS. &5 B B4 55) . 281
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acetoxymethyl ester, BCECF-AM) R ERHL
HIRAF MGG LA e amiil s e R
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Cell Signaling Technology A #l; P& A —E A A
(endothelial nitric oxide synthase, eNOS) . %S —4% 1k
&AM (inducible nitricoxide synthase, iNOS) . ICAM-1.
VCAM-1. IL-6. M IRPEHE F-a (tumor necrosis
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FHRAEAF] .



XEF DL Btz 2023, Vol.44, No.03 157
13 ik W . AR A TR B A S S IR IR 10 pg

1.3.1  AFYRW )5 38080 €15 A i il %65 e

AFYRWZ gl S R A IR A R AR, FFRH
RO AE 1% (high performance liquid chromatography,
HPLC) FIHIM; % B 7L Jfi i (electrospray ionization
mass spectrometry, ESI-MS) HEA7 4 BE R 7370 #r o A5
2 a3 H: Nkromasil Cg-5 (4.6 mm X 150 mm)
WMENAHA: O (F0.1%M = LK) , WaHEB: K

(F01%M =L » KABRERMN, AR ERE
N1 mg/mL, EFEARFIN20 pl, #i#E1.0 mL/min, #0
WK214 nm.
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Y o RN ZG )T T A OIRES R AP B AT 434,
N4 H: 1) XA, 2) B BTEKFE0.125 pg/mL
LPS; 3) &FHEH (AFYSH) : FEIKEO0.125 ug/mL
LPS+ i &k /S5 ug/mL AFYRW; 4) &84l (AFY50
M) FEWRE0.125 ng/mL LPS+Jf &K FF 50 ng/mL
AFYRW. AFYRWT-if#524 hji, HHLPSYERL.5 hi
SRR
133 CCKMANNAEAEE )

DAREFL4A X 10 A ER B 96 FLBUT, R4 G
FLINA100 pLa B, AR E4 MPATEL. 5
YA EE A K R R AR, A 2T 1124 hJE IIALPS
fEH LS ho JEBETHUR BEALINA10% I CCK8HR, il
R ARG, TR A R TSR] B R AR R 4k SRR 9705 h,
450 nm AL E S FLBOEEE . 2 A FL A & CCK8H K,
TECE 3 K. AR R (D
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1.3.4  Western blotk&ilIFH ¢ 2% (4 (113855
UK AR AN 2 S5 H, BCAVEHEAT S R

BE A Bk, MIRMEBEKERAOEN &L,
VYRR EAR 2, BE A2 he PSR4 MG S 2 he 3%
—E BRI, PR E, TBSTHAE3 X,
10 min. —PURIEME2 h, TBSTHME3 K, &Ik
10 min. 022K 60 5 R g R G ie . s
K4 5 FlImage YK 53 Bt % 5% 5 A FEAEL -
135  NOF R

EHUVECYH % FE 94 X 10° AN/mL, $%5hT6 fL
RFM, T37 °C. 5% CO MR 7724 h, 435100
NAJFREWE N5, 50 ug/mLINAFYRWIEE 24 hjg,
N R B EE 90.125 pg/mLAILPS 440 F 1.5 h, HE
LPSHIBIM B FRME , R iiE b2 IR, FREGIE A J5 Uk
AT 000 r/min 2005 min, A8 75 AR 1) 45 40 0 B
BCAE®AEFIKRE, WRIEAMEEHBITE, ©A
FUABZ KR A, ArdE S 20 umol/LAV S FREN, HX
IE T AR ACS50 nm K AL E & FLODAE, RIEA
X () iHHENOE &

NOG &/ (umollg) = (Aygn—Aupn) | (Agp=Aspg) Xeiglpy,  (2)

e A ATFHEILROICEE s ey ARHE SR BE
P ARSI ARSI E (g/L)
13.6  HAZHHARL P S5

BN T 24 FLACR SERFGEE, 2r R4 H: 1) X
MR 20 BIRAH. 3) KFIELA (AFY104D) : Fi&EHK
f£0.125 pg/mL LPS+ i &K 10 pg/mL AFYRW; 4)
m A (AFYS04) : Fisik/%0.125 ng/mL LPS+
JE RS0 pg/mL AFYRW . T 45 0 J5 44 THP- 141 2
1 000 r/minES0»3 min, 16403%% 7% 3 E 24000 5 FH i Eok
114, {8 HBCECF-AM (5 pmol/L) #ric B & K THP-14H
M, JRAIE R RHEFE30 min, HEFESE S H10.01 mol/L
pH 7.2~7.415 R Eh 22 il (phosphate buffered saline,
PBS) , V3 MW, VP £ KRIMWBCECF-AM. MAZ|
HUVECsH LA KF7£1 h, JEEE, PBSHYEARE 1
YA, 5E O R N
14 HdR GBS by

FA LI E A3 . 5 2 B LT $518 + 45
HEZFoR, KHISPSS 19.08 43T Ge it o, K5 2%
SPGB R ERL IR 38 7 22 43 BT 0 BE R AT LU, BAP<<0.05
NEFBAG 5

2 ERS5HW
2.1  AFYRWTHPLCHI i it % 5 45 H

ZHPLCIE, AFRYWIK4EE No5% (K1A) . &
ESI-MSll 2 Ho 7 T Fis N741.85 Da (E1B) &
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Fig. 1  High performance liquid chromatogram (A) and mass

spectrum (B) of synthetic AFYRW
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Fig.2  Effect of AFYRW on cell viability of HUVECs induced by LPS
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Fig. 5 Determination of monocyte adhesion to endothelial cells (10 x)
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Fig. 6  Determination of monocyte adhesion to endothelial cells
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stimulation
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