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[(WZE] B BT (UTD XREIRSEHE F-o (TNF-o) 755 00 L8 P9 R 20 e 3 52 1
BN, Fo3E B A K Y B2 40 0 2 EA. hy926 4 Jifl TNF-o 175 5 48 SE R, 4 4% 1E 3 4
TNF-o #H . UTI 20 Fx TNF-o + AR UTL2H (T + U 2H), 43 2R B pd B L me 3k (MTT) o
PRI EA. hy926 4iiffL 754, EVOM kB 240 Haf B, RT-PCR ¥k . Ho s 20 i A 27 0 Al o A5° PN Bz 55
ZHHEH (VE-cadherin) [3Rik, R SIEFWAIAME, TNF-a fEfT EA. hy926 5241 it B BEL(E B 2
P& (67.200 +8.937 vs.33.600 £8.771, P=0.010), j@iEMH N, UTIFE 1 ~100 U/mL 35 [ 4 LA
B RIE T R 3% TNF-o ITE01Y EA. hy926 20 55 5@ 5 1 (40. 133 £7.484 vs. 33.600 +8.771, P =
0.382; 49.232 £3.162 vs. 33.600 +8.771, P =0.044; 63.700 =8.515 vs. 33.600 £8.771, P=0.013),
TNF-o /EFIF EA. hy926 ZHififs VE-cadherin mRNA [ 35555 1F 3 41 B 2 4% (1. 089 +0. 018 vs. 0.835 =
0.021, P=0.000), UTI fJ#i| TNF-o 5| &2 1) VE-cadherin {3235, Hrp UTI ¥ 10 U/mL F1 100
U/mL B} VE-cadherin mRNA 32353 TNF-o 2 22 5 HA G2 L (0.976 +0.014 vs. 0. 835 £0.021,
P=0.001; 1.115 £0.015 vs. 0.835 £0.021, P=0.000), UTI {) F3RVEFTE 1 ~100 U/mL ¥ 5 75 BBl P
S AR R e R R, SIEF ML, TNF-o /EFT VE-cadherin ()32 5% B i %
% (0.061 £0.013 »s. 0.093 +0.014, P =0.049), i UTI A] Pt3% TNF-o §30f#) VE-cadherin 3235 &4
(0.032 £0. 004 vs. 0.061 £0.013, P=0.016), Z5it UTI AfHjifi] TNF-a 5IHZHY EA. hy926 2 38 i3 P
a0, ELTE— e o N 2 0 R e AR
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[ Abstract] Objective To investigate the influence of Ulinastatin ( UTI) on the hyper-permeability of
vascular endothelial cells induced by tumor necrosis factor alpha (TNF-a). Methods Inflammation model was
induced by TNF-a in human umbilical vein endothelial cell line ( EA. hy926). The experiment was designed
into 4 groups: normal group, TNF-a group, UTI group and TNF-a with UTT (U + T) group. Methyl thiazolyl
tetrazolium (MTT) method and epithelial voltameter ( EVOM ) method were used to measure cell viability
[ absorbance (A) value] and transepithelial electrical resistance (TER) of EA. hy926 cells respectively. The
expression of VE-cadherin was measured by reverse transcription polymerase chain reaction ( RT-PCR) and
immunocytochemistry. Results Compared with normal group, the TER of EA. hy926 cells induced by TNF- «
was significantly decreased (67.200 +8.937 vs. 33.600 £8.771, P =0.010). The permeability in EA. hy926
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cells increased obviously. The hyper- permeability of EA. hy926 cells induced by TNF- « could be alleviated by
UTI at the concentrations of 1 —100 U/mL in a dose-dependent manner (40. 133 +7. 484 vs. 33. 600 +8. 771,
P=0.382; 49.232 + 3. 162 vs. 33.600 +8.771, P =0.044; 63.700 + 8.515 vs. 33.600 +8.771, P =
0.013). The expression of VE-cadherin mRNA reduced significantly in the TNF-o group (1.089 +0. 018 vs.
0.835 £0.021, P =0.000) compared with normal group. This effect of TNF-o could be attenuated by UTI.
When EA. hy926 cells exposed to UTI at 10 U/mL and 100 U/mL, a significant increase of the expression of
VE-cadherin mRNA was observed (0.976 +0. 014 vs. 0.835 +0.021, P=0.001; 1. 115 £0.015 »s. 0. 835 =
0.021, P=0.000). And the inhibition of UTI manifested a dose-dependent manner (1 — 100 U/mL). The
results of the immunocytochemistry showed that the expression of VE-cadherin in TNF-a group was decreased
significantly (0.061 +0.013 vs. 0.093 £0.014, P =0.049) compared with normal group. And the low-
expression of VE-cadherin could be alleviated by UTI (0.032 +0.004 v»s. 0.061 +0.013, P =0.016).
Conclusion The high permeability of EA. hy926 cells induced by TNF-a could be inhibited by UTI at the
concentrations of 1 —100 U/mL in a dose-dependent manner.

[ Key words] Human umbilical vein endothelial cell line; High permeability; Ulinastatin; Tumor necrosis
factor alpha (TNF-a) ; VE-cadherin
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1.1 #RFEZERF
NIk P Bz 4 bk EA. hy926 (1= ifg b R
EREAMLE) s SR T (UTL) () RREAEME

Iy A B, #iE4S 031309034 ) ; RPMI-1640
AP REFREE G A 1 (36 Hyclone AW]) ;
HNMIFIRFER 7 (TNF-o0) | e 2403050 &
DAB g (Jbmii k2 & EMEARARAR) ;
TRIzol IR 7 | 3 % 53¢ J i 5 5 B2 PCR 415 35
& (Ki%E TaKaRa FA4Y) TREA MR A ) ; Millicell
ERS-2 Hy PH Y M Transwell /N (3£ Millipore
/NI
1.2 ABFEpkmE ARtk (EA. hy926) 3

¥ EA. hy926 2 1 £ F T & 10% Jif 4 135 19
RPMI-1640 H55:36 1, BF 37 °C . 5% CO, {H iR
FAIESR, B2 d B RIE SRR, AR AR K
TR
1.3 MHREMBRME (MTT) kaEQlmpmEEs

¥ EA. hy926 41 LA 10* AS/FLIEF T 96 LK
W, RS, B FEREMS TSR 48 h, FAR
W UTL (1, 10, 100, 1 000 U/mL) 4 %48 F
24 h )5, BALMA MTT 20 pL, 15i3%4 h, FHiIA
“HIEEA (DMSO) 150 wL, %, ZiRFEA L
YEFE 15 min, FEEARONERICE (A) fH.
1.4 EVOM & B ZE A ke

[f] Transwell /N5 i | F % 5 1A 300wl fg
1640 1533, ¥ Millicell ERS-2 # BHLAX ) it 195 4
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5 x 10" AN/ FLEV B RE R 1 e 45 /v op, f A
KIE )2, EEMAARNFEKE UTL (1, 10,
100, 1000 U/mL) fEFS 1 h J5mA TNF-« 15 24
ho FHIRIRE A 5 30500 4% /N 35 A F BEL(E . LB 2 240 i
HLBHAE (BAf: Q/em®) = (BRI BH - 25 (1
BH) < A & A
1.5 RT-PCR #il VE-cadherin mRNA fJ3&Ri%x

UTI Fii4b 3 EA. hy926 4ifitd 1 h J5, JiA TNF-a
FEYEH] 24 ho A TRIzol JESRHUANMLE RNA, 4%
FERE S saon S B 754 5%, VE-cadherin 5|
Y ¢ 5° -CCACGCCTCTGTCATGTACC-3’, F i
5’ -GGTGAAAGCGTCCTGGTAGTC-3"; GAPDH I Jji#
5’ -GAAGGTCGGAGTCAACGGA3 *, T WF 5° -
TGAGTCCTTCCACGATACCAA-3’ , PCR JZ Mi{&K 2 Hy:
PCR rTaq fiff 12.5 uL, FFiESI#4 1 pL, <DNA 1
pL, KFEZEBK 9.5 plo RWVEIHN: 94 C Hidek
5 min, ZARPE30 s, 58 CiBA 30 s L% 72 CHEM30 s,
30 AMEFR, PHEHIT 1S % BAlR BRI FiEfTH
UK, BERCHIUKEUR RGAARE, FH Quantity One #R{fiE
1T53H
1.6 fREMAE{LFEH VE-cadherin f3RiX

¥ EA. hy926 4 LA 10° A/ FLAY St 47
MAIC S, M 24 h J5 PBS YRIRAIMI 3 Ik, 4 %
Z R e, Fic RSPk G 4 AR & 16 BH 2
ITHEAE, DAB Jefa 5, WAL 4y, K. iEW,
HPERE IS 3 7, Olympus {5 5 I 358 T L5801 R
&, J Image-Pro Plus 6.0 {73 #fr 54> 40 5 19 -
VIR SCREAR, DAV 3 W B A i AR 1 R IA K
IR (&A= i
1.7 SFitERZE

KM SPSS 17. 0 A #- 7481 # 0B, &%
BHHE £ il ZE (X +s) 2o, HEHEBCR
RIZR Ty 24047, AP e ECk A LSD-r 5%, LA
P<0.05 S HAGI¥E L. KA GraphPad
Prism 5 YEK .
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2.1 EA. hy926 4HR6iEHERINE

SIE#4IMH, 1. 10 #1100 U/mL f#) UTI %}
EA. hy926 G IJcH g (¥ P>0.05), 1
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F (0.238 £0.007) vs. (0.219 £0.043), P =
0.014, WA 1,
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Fig 1 The effects of UTI on EA. hy926 cell viability
2.2 UTI AT ZE TNF-a fEA T2 E EA. hy926 £
Pl i PR A PR
SIEHHMEL, TNF-o 21 )2 20 i H BB 5 %
% (67.200 £8.937) ws. (33.600 +8.771), P =
0.010; 1. 10, 100 #1 1 000 U/mL f UTI ¥4 0] 2i
5 TNF-o JIT 5000 502 4 v BEAEL AR, P T+ U
(10 U/mL) 41F1T +U (100 U/mL) 41140 g i BH
Y T™NF-oa AILE, ZRHAARITEEX
(49.232 +3.162) wvs. (33.600 =8.771), P =
0.044; (63.700 £8.515) ws. (33.600 £8.771),
P=0.013, WA 2,
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L) 1 T T T
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SIEWARZA A 8, TNF-o 225 B4 %Kit%E
X,*P=0.010; 5 TNF-o HHZ40MILLE, T+U (10 U/mL) FT
+U (100 U/mL) HESWAHSKITHEEL," (P=0.044, P =
0.013)

2 UTIXf TNF-o YEFIF EA. hy926 2 i He S 1) 5

Fig2 The effects of UTI on the transepithelial electrical resistance of

EA. hy926 cell induced by TNF-a



e 22 B2k 2016 45 3 H A 25 %5 3 #f] Chin ] Emerg Med, March 2016, Vol. 25, No. 3 + 323 -

N

2.3 UTI aT#l # TNF-o € B T VE-cadherin
mRNA B RiE

SIEW ML, TNF-a 2 VE-cadherin mRNA 3%
WU R (1,089 0.018) s (0.835 0.021),
P=0.000; 1, 10, 100 A1 1 000 U/mL #J UTIL XJgEH)
] TNF-o 5|2 VE-cadherin mRNA {3k, HAE 10
U/mL #1100 U/mL ¥ B 48 TNF-o 2H 2% 7 BB 581
HEN [ (0,976 £0.014) ws. (0.835 +£0.021), ¢t =
9.777, P =0.001; (1.115 £0.015) w»s. (0.835 =
0.021), P=0.000], WLK 3,

B U (U/mD)
10 100 1000

GAPDH (512 bp)
VE-cadhcrin (367 bp)

L5¢ a

)

X b

Z 1o} b
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0'0 T T T T . T

E#E TNF-ofl 1 10 100 1000

T+U (U/mL)
5IE# 4 VE-cadherin mRNA {235 lL#, TNF-o 4125 5% 56
GiitaEE X, P =0.000; 5 TNF-a 2] VE-cadherin mRNA {263k Lt
., T+U (10 U/mL) FIT+U (100 U/mL) A5G4 %1245
X,PP=0.001, P=0.000

3 %% VE-cadherin mRNA FEik [ A%
Fig3 The comparison of VE-cadherin mRNA expression between groups
2.4 UTI A & TNF-o {fEF T VE-cadherin &8
IR RIE

G RE LA A 7EAN VE-cadherin 2 IR AT4ES
RE/R, IEF4IH, VE-cadherin 32225345 4l i 5
ST, 2R, UK 4A; TNF-o £E T 4[]
i ), VE-cadherin [ % ik BH 2 38 /> (0.061 =
0.013) ws. (0.093 £0.014), P =0.049, B,
WLE 4B; UTLA ., T+ U 4nfafaprga )y, 4 s
B4, WE4C, D; 5 TNF-o 41H#, T+U 4 VE-
cadherin 1) 3 i5 B & ¥4 i (0.032 = 0.004 ) ws.
(0.061 £0.013), P =0.016, WK 4D,

A: E#4YL; B: TNF-o 4l; C: UTI4L; D: T+U4l, ik
Y1} VE-cadherin %5 [ 153 A

B4 VE-cadherin AU AYE (x200)
Fig4 Immunocytochemistry staining of VE-cadherin in EA. hy926 cell
( x200)
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Fem PSRRI R 1, IR A8 PN B R B i 4
MIOREERL 7o TESRIEAN BT (40 TNF-a) BIFERIT,
Yiiff[a] VE-cadherin fif SR FIFEIRFEAS, AT 4t i)
BRIR, LA PN Rz A R Y, ASHESE R VE-
cadherin mRNA (748 4k 5 | 34 41 Jifd 38 375 14 e 2% 1 2%
Re—8, MIfTE— 20 UESE 1 UTI 8 i i il A 9 B
9 Y v 30 A T R 4R M A RS AR

ARWFFEIESE 1 ~1 000 U/mL e B2 H Y UTI X
HRPEIRAS TS M4 A B A0 el VA G R, T
WREFIE RS, — 5T, PUAE 2R RAEN BT (W
TNF-o, HEIMEGE. FAEMINR-1 55), XERTES
oA [RIVE T LA P R A, 2 i | P Rz 4 e s
BYERISCE; S —Jr i, TR UTL A] eid it 2
ol (B4 A28 3 Wi B B I SR RS L AE PN B A4
MIDIRE, DR REAE 100 A8 PN B 40 P e e i VIR 7 1
FH UTE ik B2 A e — R0

AP ZIAE 1 000 U/mL UTI %} TNF-o fiif
S A8 PN B e A A T e A R AR AN dn 100
U/mLyfk BE I G2 o 40 PR A I 25 SR 3R BT 1 000
U/mL UTL X 1E 5 40 O3S PR A S IE R, BRI
HED b AR B A] BE S5 PR Ay e R B2 1 UTT O] I 1A B
YA —E BB EE o

Zr b, ABFSEERDT UTI i i % e a0 H i 8
J 240 3 75 P ZE L A R R A AR R RS
YEM o 3R W2 BL ] 1 B UTT Af $0) TNF-o
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