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Effect of TNF-«, IL-1 and LPS on proliferation and
apoptosis of human umbilical vein endothelial cells
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Abstract: Objective To investigate the effect of TNF-a, IL-1B and LPS on proliferation and apoptosis
of human umbilical vein endothelial cells (HUVECs) in vitro, so as to further study the mechanism of endo-
thelial cell injury induced by inflammatory cytokines in different period after eye burn. Methods The HUVECs
were randomly divided into control group, TNF-a group, IL-1B group and LPS group. Cell proliferation acti—
vity was assessed by CCK-8. The number of proliferative cells was detected by trypan blue exclusion staining.
The apoptosis was assessed by AO-EB staining. The apoptosis rate was detected by flow cytometry. Results
Compared to the control group, the cell proliferation activity in the other 3 groups were markedly decreased
in a downward trend from TNF-o group, IL-1B group to LSP group. Meanwhile, the results of proliferative
cell counting were also similar with CCK-8 results. The cell structures in the control group were normal, and

apoptotic cells were observed in the other 3 groups. Compared with the control group, the apoptosis rate of
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HUVEGs in the TNF-a, IL-1B and LPS groups was significantly increased; and the cell apoptosis rate of the

LPS group was markedly higher than that of the TNF-a and IL-1B groups, and the cell apoptosis rate of the

IL-1B group was markedly higher than that of the TNF-a group

(P < 0.05). Conclusions The inflammatory

cytokines such as TNF-a, IL-1B3 and LPS in early and late stages after burn can significantly decrease pro—

liferative activity of HUVECs and increase the apoptosis rate in different degrees. This may be related to dif-

ferent signaling pathways activated by different inflammatory mediators.
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1.1 LIBHRA EENERIXF
141 SEEGFRZR HUVEC RN R 46 T T 7 B 7
FE ( endathelial cell medium- serum free, ECM- ) I
BT 2£E Scien Cdl /AH],
112 B2 BRARImTE ( feta bovine serum,
FBS) . FHEMT G ISt £ E Gibco A H]) ,
—HIVHN Dimethylsulfoxide, DMSO) , /¥ ATH pro-
pidium iodide, PIX 3= Sigma /A H]) k2T HEGE
#5715 cell counting kit- 8, CCK-8X HA[E{ /b
N, IV IERE 1840 Z.5d acridine orangelethidium
bromide, AO- EBX e 5tk DL {INAE W RHL AR H])
TNF-a IL-1B ( 3£ PeproTech /A H]) ,LPS( FEH
Sigma /A F)) o
113 B2 ZFEALR CO BE 748 ( HA
SANYO A H])  FIE O Bt #EE Leica A ) ,
450 A H AR A S E Bio-Rad A F]) , il
ZMfita{{ =% Becton Dickinson /AH)) .
1.2 HUVEC 33§44

YEEVES 3~5 X HUVEC #E775056 , AR EG 454
448 ARIHIERZE TNF-a 2H 100ng/ml TNF-a ) |
IL-18 44 100 ngml IL-1B ) J LPSZH 100 ng/ml
LPS) , 4 ZH453pII4bFE 24 48 1 72 h JFit T— R514E
BRI,
1.3 MMIEFR
1.3.1 CCK- 8 Ll HUVEC pysidsiyg i HUag
3R HUVEC, #% 2x 10* 1~/ FLEEFT 96 FLEE 7RI
i BER 24 h J5 0 Bl SE A K40 0.2 ml 4RSS
F2RIT 24 48 F0 72h B 1 M FEIR, LN
10p | CCK-8, 5577 2 h Jo THghR(X - MI%E 450 nm
WAL optical density, OD) {4,
132 S IEHERR YRR HUVEC RYHGIEEL
5 BGE 4 R HUVEC, #2 1x 10° 4/ FLEERP T 12 7L
BEFRtR, 24 h JE I BEHON 20 1.5 ml, 4k4:
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e W,
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e, B AR SR 4 HAOARRE IR T2,
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BRI SPSS 16.0 48 it i kL
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53HT, P<0.05 A ZEFAGEE X,
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TNF-a #H.IL- 18 ZHF0 LPS4H 51 4l (RS
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0.000) , TNF-a #H IL-1B 41 .LPS4l 5 IE#4H
By VNIRRT R 0 4 HRVIEE R AN i
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SHRZH 0.72+ 0.02 0.79+ 0.04 0.91% 0.03
TNF-a 41 0.68+ 0.01 0.61% 0.01 0.44+ 0.03
IL-18 48 0.65¢ 0.02 0.53% 0.01 0.36+ 0.03
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0.72) % ( 6.57+ 0.87) % ( 16.42+ 2.56) %Ai{ 24.62+
3.86) %, TNF-a #H IL-1B 41 .LPS#H5iFE 407



25 9 1

B TNF-a (IL- 18 A1 LPS i 5 A& A K2 A0 BETE R 8 LT

TNF-a 20

SR

IL-18 41

3 4 HUVEC HBETIER ( BIEIOLEHEE, AC-EB e x 100)

7% 24 F1 48 h HEEECR I ELER, R RS IR
HURR T Z T 4R 0 ARRINTRLE AR TR
25 F=230326,P=0000);0 TNF-a #1IL-1B 4,
LPSAS I AMANIE AT R A %5 F=80.928, P=

XHRLE TNF-a #0
i UR L UR
10 10°
fir i
) i
24h 5 g@
= 10 = e I s A
ol R oIl S R
o P i
102 0 102‘ 10° 104 10° -102 0 1q2, 10? 104 108
e EEA V R aEm Vv
i UL UR ¢ UL UR
s 10
8h = z
&S 10 RS 10
= =
L 1R i
g LR M
S R )
0% 0 10 10° 10 10° 4000 10 103 10¢ 108
HREEER V WlssE o ER V
% -
30 A EX2 | TNF-a 40
. |L-18 4H
o CI|LPS 4,
S
4
5y
24h 48h

4 AR 4 44 HUVEC MR X

0.000) ,TNF-a 4H.IL- 1B #H LPSHSIEHE M4,
YAMIRJE T RN, 0 TNF-a 41.IL- 1B 41 .LPS
HEEFHNRE TR A E Z R F=31471,P=
0.000) , L&l 4,

IL- 1B 4 LPSZL

bl
=
= 10
010 10° 0f 107 0102  10° 10* 10°
=AY WilEth & EH V
IOSUL UR UL UR
o
K§
RS}
=
A2 010 0 10¢ 10° i w B
e S &RV WilRaE e EE V
3 itig

Betnia SR GG RIE T | BRI RS |
R MRHE SRR B e A LE P B 1, 2
FIRIZHREAR LA, EE R EEY, et/a A RIS |
RARAE NG, DL TNF-a R
IRENTAES, F B LPS AT, HtIr
SRR AENLHB A T AR,

HRGR 0 e SRR 5 O S SRR IS PN K2 2 ) B
FEREERIRILDRE SR, ME B HHEIN , M PR AR

« 33 .



AR S

2T %

HuZREE B B T EUBIEK I AR EREH 5
) T BB I A3 105 OB AT PN B 4t B S fiEdm
MR O B IS TR T, i i N 5 A T
( vascular endotheliad growth factor, VEGF) , {i2{si
AIME TR, s AR ERRES, [RIbN 402
IR 5 A A % 2 A e Fk Al B IR RR, N EZ 40
R B RIEN TR A0, 2R RER il
5Nz FmFRARRN 2R G, BElH NG
=, - S AR e E R TR,

AW 5 R s o 5 AR B 2 E R
TNF-a IL- 1B, JzH BRHAFC R R 2E R - LPS
B3 NIFREAk N K2 2, W0 222 40 e e R R T 1Y
acfl, TR, TNF-a IL- 18 Al LPS ¥ a]PFA%
NIFFERIPKIN BZ 40N O HEFR v R £, HL LPS
R AP E AN T AR E A R PR T
KFIL-1B ZHAT TNF-a 2H;IL- 1B ZH4m ey
PEAISEE A R NIRRT TNF-a ZH401E, A
FERD, AO- EB Bty VAN 2 e sk U ZmiE o R T
ZER R, TNF-a (IL- 1B J2 LPS AT AR &% ik
N EZ R T %0, B LPS 15 S AT k4 it
T 5T IL-18 ZHFI TNF-a 4H;IL- 18 ZH4Hia)E
KT INF-a 41,1 XAREE 3 E 5l kmsH
RS2 AR S, B8 ARG S <,
TNF-a BEE S0 2 48B4 NF-k BLINK,
ERK P38 } PI3K ({5 =455, Mifniiz G54y
T LR E T E AR AR, XU AR R,
TNF-a [ 508 R H A0 R 0 2R & R 5h
T ERKIMAPK T NF-k B (S8, ik S
N RZAH A A JE T, [ARE IL- 1B R 5N 2 4mia
TR )2 AL, & 8 IR TR % 2 9 Bax
AR Bal2, 15 S Anfm 2 C IR, dt— P iEfk
Caspase- 3 i) 2N K24 & A= JH =19, 1o LPS A8
TR 2 2 T B A2 S R A S T ki 1
( apoptosis signal regulating kinase- 1,ASK-1) , DL M
NF-k B 1 MAPKs 2%t 2,

27 BRA, EAR TNF-a | IL-1B ;2 LPSZEET A
itk N B AR R 5 F R RO R 2 AR A AR TR
(HRSARNE Z5, FRIREE G AR AR &
N2 4l A& A= R B HE AR, X R eE 5 H A S
NHEARRMESPLHIG X, (hFRE— PR ES T
], AERIATT HRAFE SRR,

5

=z

% X WM

[1] FARINA JA, ROSIQUE MJ, ROSQUE RG. Curbing inflamma-

tion in burn patientsJ. Int J Inflam, 2013, DOI:10.1155/2013/71
5645.

SILVERSIDES J A, FERGUSON A J, MCAULEY D F, e 4.
Fluid strategies and outcomes in patients with acute respiratory

2

—

distress syndrome, systemic inflanmatory response syndrome and
sepsis. a protocd for a systemetic review and meta andysis[J].
Syst Rev, 2015, 4(1): 162.

JAVORKOVA E, TROSAN P, ZAJCOVA A, e d. Modulation
of the early inflammatory microenvironment in the akali- burned

13

=

eye by systemicdly administered interferon-y - treated mesenchy-

mal stromal cedlgJ]. Stem Cells Dev, 2014, 23(20): 2490- 2500.

LIU L, LI X, YANG J, et d. Comparison of systemic inflamma-

tion response and vital organ damage induced by severe burns in

different area[J]. Int J Clin Exp Pathd, 2015, 8(6): 6367- 6376.

LIU Y, BAO L, XUAN L, et d. Chebulagic acid inhibits the

LPS induced expression of TNF-a and IL- 1B in endcthelia

cels by suppressing MAPK activation[J]. Exp Ther Med, 2015,

10(1): 263- 268.

[6] ZHOU Q YANG L, QU M, e a. Rde of senescent fibroblasts
on akali-induced corneal neovascularization[J]. J Cel Physid,
2012, 227(3): 1148- 1156.

[71 TAO K, BAl X, JA W, et d. Effects of resveratrd on the
treatment of inflammatory response induced by severe burn[J].
Inflammation, 2015, 38(3): 1273- 1280.

(8] FBREHE, Wkod, RENE, . FRAIEHRe 1 5 & R R 4l AR
FAEE A 3R M ). FPAEIR R, 2002, 38(5): 311-
314.

[91 MA J, BAI J. Pratective effects of heparin on endothelia cells in
sepsigd]. Int J Clin Exp Med, 2015, 8(4): 5547- 5552.

[10] SEOK SM, PARK TY, PARK HS et d. Fructose- 1, 6- bis-
phosphate suppresses lipopdysaccharide- induced expression of
ICAM- 1 through modulation of tdl-like receptor- 4 signding in
bran endathdid cells[J]. Int Immunopharmacd, 2015, 26 (1):
203- 211.

[11] EPRei], XIRES, # s, &SP R VGEEDS TNF-o 7%
SIS A R A 61 15 1) R0 7 L. 2525431, 2013, 48(9):
1503- 1509.

[12] XU S ZHAO Y, YU L, e a. Rosigitazone attenuates endcthe-

lial progenitor cell apoptosis induced by TNF-a  via ERK/MAPK

and NF-k B signd pathwaysJ]. J Pharmacd Sci, 2011, 117(4):

265- 274.

ZHU X, XIE M, WANG K, et d. The effect of puerarin a

gainst IL- 1B - mediated leukostasis and apoptosis in retina

capillary endothdid cells (TR-iBRB2)[J. Md Vis, 2014, 20:

1815- 1823.

[14] CHUANG Y F, CHEN M C, HUANG SW, e d. Pratein phos-
phatase 2A in lipopdysaccharide- induced cyclooxygenase- 2 ex-
pression in murine lymphatic endothelid cdls[J. PLoS One,
2015, 10(8), DOI: 10.1371/journa.pone.

4

[5

-l

(3]

( EFFY D

. 34 .



