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[W=E] BW HitEHPRENE A (chromogranin A, CGA) fii4: £ ik Chromofungin ( CHR)
X RIEE F-o (TNF-o) #5508 N AN ES NI B9 2 . ik DA # Ik 9 2 40l &R
EA. hy926 AN 5T X &, HES7 TNF-o JREAREAY, SC8G 4 g X HRZH . TNF-ao 41, 10 nmol/L
CHR + TNF-oe #H . 100 nmol/L CHR + TNF-o 4 #1 1 000 nmol/L CHR + TNF-o £H . Transwell /N5 B4
W EA. hy926 AIMGEEY:, #OEIERETRIN EA. hyo26 MIMNESE T ([Ca® 1)) mAfk. 4
B OS5XTBA HE, TNF-o 419 B30 EA. hy926 4idmE e [ (1.189 £0.086) wvs. (1.771 =
0.195), t=4.343, P=0.01]; 10 nmol/L, 100 nmol/L F 1 000 nmol/L CHR ] TNF-o if5 519
EA. hy926 Z0M5E &1, Foh 10 nmol/L F1 100 nmol/L CHR I 25 F4 Ik TNF-o /55 1) EA. hy926
YR ESEPE [ (1.771 £0.195) ws. (1.315+0.134), ¢=3.403, P=0.042; (1.771 £0.195) us.
(1.236 +0.181), t=3.985, P=0.017], 1 000 nmol/L CHR [&i§ TNF-o #5511 EA. hy926 4 il &5
SEBEME, LR E L [ (1.771 £0.195) vs. (1.411 £0.255), t=2.679, P=0.126], 10
nmol/L . 100 nmol/L F1 1 000 nmol/L CHR #EFf] T EA. hy926 4 Jitd i 41 fifd P Ca®* ¥k B TG B B A8 4k,
TNF-a i35 EA. hy926 4iififg4h Ca®* P N 3E, 4] s 40 N Ca® " ZEGHRIE Fuy o Flup S LIRS
{H Foo b3, ZRBAGIFEL [DOCMESHI N (41.497 £3.788) vs. (56.193 £3.082),
F=196.129, P=0.000; (41.497 £3.788) vs. (53.457 +4.536), F=101.19, P =0.000], 10
nmol/L. 100 nmol/L F1 1 000 nmol/L, CHR REALINE] TNF-o B0 Ca®* PLifi N7, £ CHR 4
TNF-o % F /9 EA. hy926 4G A ES I, X —7F FH n] A i id B 1k TNF-o 15 S A 4101 Ca®* 3
HeSLE
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[ Abstract] Objective To investigate the influence of Chromogranin A ( CGA ) derived-peptide
chromofungin (CHR) on calcium influx of vascular endothelial cells induced by tumor necrosis factor alpha
(TNF-a). Methods  Human umbilical vein endothelial cell line ( EA. hy926) was employed as the
research object. EA. hy926 cells inflammation model was built by stimulation of TNF-a. The experimental
was composed of control group, TNF-a stimulation group, 10 nmol/L CHR + TNF-a group, 100 nmol/L
CHR + TNF-a and 1 000 nmol/L CHR + TNF-a group. The monolayer permeability of EA. hy926 cells
was measured by Transwell method. The change of the intracellular Ca>* concentration ( [ Ca** ].) in

EA. hy926 cells was assessed by laser scanning confocal microscope. Results  Compared with the control
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group, the permeability of EA. hy926 cells increased significantly in TNF-o group [ (1.189 £0.086) wvs.
(1.77 £0.195), t =4.343, P=0.01]. The concentrations of 10 nmol/L., 100 nmol/L and 1 000 nmol/L
CHR could inhibit the hyperpermeability induced by TNF-« in EA. hy926 cells; in that, 10 nmol/L and 100
nmol/L. CHR decreased significantly the hyperpermeability of EA. hy926 cells induced by TNF-oa [ (1. 771
+0.195) ws. (1.315+0.134), $1=3.403, P=0.042; (1.771 £0.195) vs. (1.236+£0.181), ¢ =
3.985, P=0.017]. And 1 000 nmol/L. CHR decreased the hyperpermeability of EA. hy926 cells induced
by TNF-a, but there was no statistically significant difference in comparison with 10 nmol/L and 100 nmol/
L[ (1.771 £0.195) ws. (1.411 £0.255), t=2.679, P =0.126]. The different concentrations of 10
nmol/L, 100 nmol/L and 1 000 nmol/I. CHR couldn’ t induce a significantly different intracellular Ca**
concentrations in EA. hy926 cells. The exposure to 22 ng/mL TNF-q could evoke a rapid Ca’* entry in
EA. hy926 cells, and the comparison of the Ca>* fluorescence intensity at different intervals showed that F,
and F,,, were significantly different to initial fluorescence intensity Fy, [ (41.497 £3.788) ws. (56.193
+3.082), F=196.129, P=0.000; (41.497 £3.788) ws. (53.457 £4.536), F=101.19, P =
0.0007, and 10 nmol/L, 100 nmol/L and 1 000 nmol/L. CHR could inhibit TNF- induced rapid Ca®*
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influx. Conclusions CHR could inhibit the TNF-a induced hyperpermeability in EA. hy926 cells likely by

+

blocking TNF-q evoking extracellular Ca’* entry into cells.
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Tumor necrosis factor alpha
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Anla i (R, BED . A ER KN B ai i bk
EA. hy926 3K H E#EDUEAWMARA R (L,
) o B4R I3 . RPMI-1640 1 5% 5 W K B
Hyclone 22 @ (M2, ). 458 796K
Fluo-3 AM, TMB B AWK B Filg5 = RA YL
ARABRAE (g, HE) . BHHN TNF-a, HAR
ALY (HRP) 3K H Sigma 23 F) (B2,
Yi[E ), Transwell /NE WL H Millipore 24 &) (J]R
A, K.
1.2 ZHpEEESE

EA. hy926 4 fiti fl 7% 0.02% EDTA i 0.25%
JBERETF AL S AR TR IR, IS 10% JiG 4 1M
1509 RPMI-1640 B35 8T 37 °C . 5% CO, ¥ 3%
HhEgR
1.3 Transwell /h= 54 CHR 33 EA. hy926 ZH

P 188 135 14 Y 22 iy

300 pl 2 1 x 10° 4~/mL [f) EA. hy926
MR, HM T Transwell /N3 F%5, 159524 h
ZBYREG A RE, EEMAARFERKE CHR (10
nmol/L, 100 nmol/L 1 1 000 nmol/L) ik 30
min J50A 22 ng/mL TNF-o, 353524 h, PBS ¥Ei%
A 3 ¥k, fE EEMAE HRP (50 mg/L) ) PBS
300 pL, T=Ehn A PBS 300 pL, 2 min JGRET=E
WA 10pL/ LS 2 96 fLAk, filA 200 wL TMB i
W o 15 min J5 FEFFRAL (P 490 nm) 05 Y I
JEEE A (BRI R 4 AR X 58 3
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1.4 HAERABMAREERFERN CHR X
EA. hy926 4B [Ca®" ], M0

# EA. hy926 ZHMILL 1 x 10° ~/mL %5 BE 3 T
PURKEFRIL, K537 24 ho PBS YEIRA0ME 3 1k, 455
FHEEHREF Fluo-3 AM (5 wmol/L) 37 CHEHE 45
min, FCi| Hepes ZZrfifi (50ALHA 140 mmol/L; 54
ALEF 5 mmol/L, %% #% 10 mmol/L, EGTA 0.1
mmol/L, Hepes 10 mmol/L, pH 7.0) ., Hepes 2%t}
WEVRANN 3 WK 7B W%¢ CHR Al TNF-o 7EA8 5
Ca’" FI & A 2.5 mmol/L Ca** 1) Hepes Wi H %
EA. hy926 #f ffd N Ca’* (¥ 5% W, [A B, 7F IF %
EA. hy926 4f Jifi fl TNF-a (22 ng/mL) {EH T
EA. hy926 4i §fy it A AS [/ ¥ & CHR (10 nmol/L,
100 nmol/L F1 1 000 nmol/L) WLEL4H Jg P Ca® " 2%
Do BE A2 A, HIOL 3E AE WAUEE (confocal
laser scanning microscope, CLSM) E{Z/4T & 4i 57
Br EA. hy926 ZHfIN Fluo-3 AM ZG5R B4k, 15
BIpce [Ca®* ] WA ] 28 1k 1 9 ot 3 52 3h 75 il 26
e, I HOBE A% AN T B [0) A A0 P Ca® S TR E
1.5 @itFEFHE

THEPORHIE R £ driEZE (X x5) FoR, 241
VPRI T RN R 7 22701 (one-way ANOVA) FIH
PIELAE (Tukey), Ca®* S5 5 43 # R 3 52 00
JiZEomte LA P<0.05 HEFHAG AR, B
5 A SPSS 17. 0 %44 364743 ¥, Sigmaplot 10. 0 #E4T
(AL

2 R
2.1 CHR #14%l] TNF-o S EA. hy926 £ jfiE 1%
14318 0

525 A4 A, 22 ng/mL TNF-o 4 EA. hy926
o0 3 B P I S [ (1. 189 +0.086) vs. (1.77
+0.195), t=4.343, P=0.01], 10 nmol/L. 100
nmol/L F11 1 000 nmol/L CHR BEWHIH] TNF-o 1555
#) EA. hy926 20 ffd 38 35 Pk 3% i, Hid 10 nmol/L,
100 nmol/L CHR 41 {1 21 i i 175 1 b TNF-o 2 15 3%
&A% [ (1.771 £0.195) ws. (1.315+0.134), t=
3.403, P=0.042; (1.771 £0.195) vs. (1.236
0.181), t =3.985, P =0.017, & 1], 1 000
nmol/L. CHR F# Ik TNF-a 15511 EA. hy926 4l iy i@
BN, ZRIEGITEE L [ (1771 £0.195)
vs. (1.411 £0.255), t =2.679, P =0.126, [
1],
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A, 25 H4; B: TNF-a 4; C: CHR 10 mol/L + TNF-a 4H; D:
CHR 100 mol/L + TNF-a #1; E: CHR 1 000 mol/L + TNF-a ZH; 4l
HEAXTEEIELL (3 £s) FoR; G E4IE, P =0.01; 5 TNF-
o A A, P <0.05
1 CHR X TNF-o 75 9 EA. hy926 4l 55 3 i L A S0
Fig 1 The effect of CHR on TNF-a-induced hyperpermeability in
EA. hy926 cell

2.2 CHR 3tiE% EA hy926 41 [Ca®* ], TTE

7 CLSM T 345 EA. hy926 4 il 1% M 1 2 't (&
B, B S5 EO6T EE B WL —8. it
Hepes i 4 /& 75 7 Ca®*, 10 nmol/L, 100 nmol/L
F11 000 nmol/L. CHR #JARFES|E EA. hy926 ZH il Py
[Ca’ ], I Esm 2L (F2) . 10 nmol/L, 100
nmol/L A1 1 000 nmol/L CHR 41 4% i [A] #4241 Ji
Ca®* GEIGIRPE Foyp o Fooo GHRIGTEIEIRIE Fop HER,
ERIEGIHEEL (E3),
2.3 CHR ##l TNF-« i S EA. hy926 4 ff1 5p

Ca*" Myt

TEAE Ca' 1Y Hepes 2% vh ¥ P, 22 ng/mL
TNF-a AEEIAE T EA. hy926 4AfU N Ca®" 92 G0 BEAE
1t (B 4A); 7£2.5 mmol/L Ca’* (1) Hepes 25 Mk
A, 22 ng/mL TNF-o 7] DLi75 5 EA. hy926 48 g
Ca®* YEHEHR B WA, $27% TNF-o 516 41 ffa 5
Ca’" Ui (& 4B); 7E 2.5 mmol/L Ca’* [i) Hepes
ZE H, f# A 10 nmol/L. 100 nmol/L F11 000
nmol/L CHR FiA4LE 30 min P ATHPH] TNF-o 55119
AP Ca®* FOGIREERIE N (4 C, D, E); 10
nmol/L F1 1 000 nmol/L CHR #H 7 Ji5 11 [ 35 i) [a] B9
I Ca® HOGIRER R (&4 C, E), TNF-a
ARSI Ca® SEGIRIE Fuy . Fuo SR
PCRIE F oo LA, ZEFHEAGI R [ POt
BE4y 5 (41.497 +3.788) wvs. (56.193 =
3.082), F =196.129, P =0.000; (41.497 +
3.788) ws. (53.457 £4.536), F =101.19, P =
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0.000, & 5]; 10 nmol/L CHR + TNF-o, 100  41&HHAESAUMEA Ca’* FEHRE Fuy . Fo S
nmol/L CHR + TNF-o 1 1 000 nmol/L CHR + TNF-o DGR Foo lLEL, 2RISR S
A g B 9
w80 [Ca?*],=0 mmol/L i 80 [Ca?*],=2.5 mmol/L
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N 50 Mo
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C 90 D o
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g 40 T R | 40 1SN = 2
30 ' CHR 100 nmol/L 30  CHR 100 nmol/L
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I e ——— E 40 == S e
30 CHR 1000 nmol/L 30  CHR 1000 nmol/L
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Fig2 The effect of CHR on [ Ca’* ]; in EA. hy926 cell
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Fig 3 The comparison of Ca>* fluorescence intensity at different intervals in EA. hy926 cell
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Fig4 The effect of CHR on TNF-a-induced Ca>* entry in EA. hy926 cell
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Fig5  The comparison of Ca®* fluorescence intensity at different

intervals in EA. hy926 cell
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BYERI AN, 2T R — g
Blois 27 fFSEIESE CGA L BERS ] TNF-o 75 319
W RGEB PRI, AHREARBLE AR B . ADF5E
ZEI R 10 ~1 000 nmol/L ¥ FE & [l ) CHR %J1E
WL P ANy [Ca® ], WA, (HiE
KIREAMH] TNF-o 5 19 1005 P9 B2 40 g &b Ca®* Py
W, AWFEES IR REE UE— 20 BB CGA, o 2035 1ML
8PN R 20 B A ) 4 B
ALY 22 8 10 nmol/L, 100 nmol/L FiI
1 000 nmol/L CHR 4 K. 1] A7 #1 if] TNF-o 755 1ML
BN Ca® PR BIVE R, (E B 2 B 1A)
FEK:, 10 nmol/L #11 000 nmol/L CHR X W4 )51
ANMIPN Ca®* T B AT B s m, LIS AT B4 1
S CHR ARREA TR0 H TNF-o 5 S Ca®" i
VERILL R vk B CHR R0 drEAE F AR . &
AWK CCA S 583y 48 AL g, I 1 7 3l
BN, EHEIPIITL AR W] CCA MG ER Y
(P B PIAR S, 2012 4E Finland — T & H1.0
BEHLRREAIR G W IE ] T 28 % X — R I F 5 &%
Ho CGA 1) NH,-¥ii CGA1-76 ELA7 Il 45 &F 5K %00
R 0 2 B 2 e b R W T e T L AR ST 4G
REH CCA fiiAEZ Ik CHR 5@ 8515 S AL = 5 2]
JHETEAE B 10045 PN B2 400 b 1 300 325 M 11 A X — ML A
RS M EZILS, X —F5 45 R 2 Xt CGA
Fil CGA fy NH,-3iifii A= Z ik CGA o T B A Y22 DI RE
(iE—a e, JUILRIB T H & PR Se 2R FH )
B TR
BREMNEEE RN & B CHR 7£ 5
pmol/ L K LAy B B ] 375 5 s MR A i 41 Ca®* Iy
FAER U, AR S2ER 4 R R CHR 78 % F
W EEE (10 nmol/L ~1 000 nmol /L) HJ
PAFM ] TNF-o 355 BI04 9 B2 400 Ca® " N, 42
/v CHR 1A — 6 56k A 3 2l B HLAG A1) 4 35 18
MR T (ANBEIM A S0 ) —kE, BEE W
AT X AL AR BRI AR AT REHLAA XUa T 7R
AR AR B8 CHR Gl TNF-o 15319
557 PN 2 200 B 3 375 M 34 i, [A] i) CHR -, 5 917 il
TNF-o i5 5 (0I5 P9 B2 40 Ca® PO X —45 R
P78 CHR n] BEE S I Ca® " 3% — 15 38 385 M AH G 1Y
KA ok % TNF-o 75 5 10045 N JZ 40 it 3 35 1
.
ARHFFE B R NES 5 5@ 42 M T T8 e
J R NI R AT 1 CGA fiT: Z ik CHR X 4
FEPRAS T LA N B A A s P s, SRyt — 2
HFY I A o) o 28 PN 3 D e 3 R e 3 L B e o

WA AR AT AR A AR BB B AR S RO ATL AR LA B 4R e
BEE I RS TR R R
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