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[ ABSTRACT] Aim To explore the cell apoptosis and inducible nitric oxide synthase ( INOS) expression in the cultured en-

dothelial cells induced by tumor necrosis factor (TNF-a) and angiotensin @® (Ang @) . Methods The cultured endothelial
cells were treated with TNF-a (10 Ug/L) and Ang (©)( 1 Pmol/L) in absence and presence of pyrroledithiocarbomate ( PDTC) ; the
mRNA of iINOS was measured by reverse transcriptiorr polymerase chain reaction ( RT-PCR), the protein of iNOS and IKBa were
assessed by Western blotting, the activity of nuclear factor KB ( NI-XB) was evaluated by electrophoretic mobility shift assay ( EM-
SA), and the cell apoptosis was detected with TUNEL. Ruselts The mRNA and protein of iNOS were significantly increased
in the endothelial cells induced by TNF-a and Ang &) ( P< 0. 05) and PDTC could prevent this increase; at the same time, TNF-
Conclusion TNF-a
and Ang @ induced the up-regulation of INOS and the cell apoptosis, and the NF-KB play a key role in this process.

a and Ang ® could increase the apoptosis of cells (P< 0.05) and PDTC could prevent this increase.
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mate, PDTC) . TNF-a 2 Ang (&) Sigma /2 &|); DMEM
(Gibco 2 8]), A4 i1 7& (Hyclone /2 8]) ; — ik if 4%
3 4 B 5% KN (reverse transcriptionr polymerase chain
reaction, RT-PCR) & 7| £ ( Takara /A ]) ; % %1 A INOS
B A RATA KBa 2 % % #14& (Santa Cruz /2
) ; Bk T # & 4 7 electrophoretic mobility shift as-
say, EMSA) 1% 7 £ ( Promega /A ) ; TUNEL J& 7= 3% 7|
E(FHAHE) .
1.2 ABfERbkARE ERENIERSEE

% B8 Madan "' 77 3 4 85 A BF # Bk A & 20 e,
N\ DMEM # # &, F 5% C0,.37C 4 1 T #.
BRI 30N 4 80% UL b L A i # 10°/L %
Ko BE 2~ 4 R TER,
1.3 PHREAHMERNENESE—SLEAS
B mRNA BIRIA

R BUE RNA, 2 # ok B Frsh . INOS 714
75| £ 5-CGG TGC TGT ATT TCC TTA CGA GGC
GAA GAA GG-3’, T# 5-GGT GCT GCT TGT TAG
GAG GTC AAG TAA AGG GC-3, ¥ 38 B & 260 bp, i
KIBEH 61TC;, H 5 Bacin EEFRE | YFY £
¥ 5°-AAG GAT TCC TAT GIG GGG-3’, T i# 5 -CAT
CTC TTG CTC GAA GIG-3", 4 % A B 502 bp, 3B K if
BEASOC AT MY EAETAENMTIRNES
Ao KRB — B & B RNA 2 Hg, #4% 7 & 37 BF
1T, R MR IR Lk, BRI R R R it
1.4 SEENEERMNFSE—FHRSEN KBa
Ha=

ZRXHMBNRBEE, EE LR EOEE
J& BB, 60 Lo/ 3L, 4T 10% SDS- 3 7 ¥ B iz 6% FiX =, 0,
B EEREHE EHBR T EETERE. 5% HEL
BEEREE2h, —H4 A1 K 10400 £ 4T INOS # 77,
BEA R A 10 400 A4 IKBa B K, 4 CH B =
#147 1: 800 HRP BEAR 9 EH & 1eG, £ 1 h, FEik G
DAB % 6 .
1.5 EKEBESTNIZEF kB B7EMN

Wi £ 48 B 7| 400 L buffer A (10 mmol/L. HEPES
pH 7.9, 10 mmol/L KCI, 0. 1 mmol/L. EDTA, 0. 1 mmol/L
EGTA, 1 mmol/L DIT, 0. 5 mmol/L PMSF) & & %8 i1, 7k
¥4 15 min B8N\ 25 UL 10% NP-40 %%, B 713k %
RFEA M, B0 5 EA T 50 HL 7k buffer B(20
mmol/L. HEPES pH 7. 9, 400 mmol/L. KCI, 1 mmol/L. ED-
TA, 1 mmol/L. EGTA, 1 mmol/L. DIT, 1 mmol/L. PMSF,
25% Hid1) , BIZU4R % 15 min. B0 JE LER h &
He UEDH R EZARNRBRAZEaRELE T
KB W 4% B AZ H 8L 41 4 (5 -AGT TGA GGG GAC TTT

CCC AGG (3", 5-GCC TGG GAA AGT CCC CTC AAC
T-3), AFEHHAETL ER TR M N ENLT,
5 AR (PP IATP 4k, HARR M ERE
5% A 7% Ve T T A B B B R Bk 2~ 3 h, B R X B
HE&HN, - 80CHEN 24~ 48 h, HITHHEEF.
1.6 TUNEL #& AT 4pE

& 20 f € Fr, 4% % & ¥ B & £ 30 min, PBS
Wik, 0. 3% H,0, # H A IR A 44 8 30 min,
0. 1%Triton X-100 T 4 ‘C¥% % 2 min, PBS i & /v
TUNEL & A7 3% 4 % 50 WL, 37 'C.60 min & PBS 7 i,
45| POD 50 ML, 37 'C.45 min, PBS ¥ % & DAN &
B, KR THNMER, EMFTRIANMNE, HEA
THEE SR AENE 2t AT EE
1.7 SGiAEsHh

FrasRAIEFERINM A RN LK EME,
JSPSS11. 0 A # B HATAHE, LHMFTEE R F
ZNM, UL P<0.05 A ZRH T EE.
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R ERIE, 2ER, BEERKERRE, T4~ 7K
Mtk 2 MIT, G, 2B R RS (
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1. EFEIARTERBK A 4088 ( x 200)

2.2 BSE—SEAE mRNA FIEZEARRIA
TNF-a F1 Ang G- Fil 5, iNOS mRNA Al [ 3%
E, SRR A B EER(P< 0.05); %K
F KB #I55] PDTC TiAL#L /S, iNOS mRNA Fl4 [ 1)
FIEHANH (R 1.2 /1 3) .
2.3 1#ZEF kB JEMF KBa EHMFRIA
TNF-a Fl Ang TG, IKBa &5 1 5% R AR L
G B8, AZ K1 KB 35 M 5 R ZE A1 B i 5 3 o
(P #J< 0.05) » PDTC FikbH )5 Ae Kk & 1KBa & [ 11
FIEFPACAZ R T kB iEME( £ 2. 4 F1 5) .
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£1. BASBE—SHEAH nRNA MEEBEIEL (x s, n

= 4
a4 A mRNA EH
o REZH 0.43 0. 02 6.70 0. 32
TNF-a 0. 72 %0. 05 8. 13 0. 82°
TNF-a+ PDTC 0.34%0.03 6.82 0. 46
Ang 0. 81 0. 05* 9.43 %0.93*
Ang PDTC 0.42 0. 04 6.54%0.72

aN P< 0.05, LxMMLL.

2. ERE—SHAAE mRNA FIRIX 1 9%, 28

RRBER T o, 3 AMBIIRBEIR T o+ MERRGE T ERACEEE HER H:, 4
NIERKR @ 5 HMERKE O Mgk —mAAEE PR

E3 FER-SHEEBERNRIL 1 X, 2 A
JEIRIEIR T a, 3 MM IRIEE F a+ Mg —IRAREIE H IR L, 4
AIMEEKE Q 5 NIEEKE ©r Mg AR ETERE.

2.4 AEAREATHASE

TNF-a M Ang G5, P R 4RI T 46 £ B 2%
Hhn(P < 0.05), PDTC 5 4b 3 G 401 ] 410 g 1 94 T
(%3 FIE6) .

6. TUNEL #&30 A 57 4 BRI T ( x 200)

3 ¥ig
LA P R 400 B R o LA R 0 5 — 8 R I,

B R SRR N I ThE N%umg%%ﬂﬁtﬁ
HIE, ERWIRES TR KER R TFRIE LA,

2. BETF (B EMH KBa BEMZIE (x ts, n=4)

7 A NF-XB 3% 1 TKBa

o R 2 31.36 £6.92 2.3210.32
TNF-a 50. 83 £7. 68° 0.95 £0. 15°
TNF-a+ PDIC 32.3716.85 3.02%0.12
Ang © 64. 18 8. 90 0. 85 %0. 12°
Ang PDTC 39.59 4. 62 2.98 +0. 50

ay P< 0.05, 5xfIR4IMHLEL.
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[ 4. XBa EAMKIX 1 AR, 2 AME R IE R F a, 30
MR BB IR T av MEE e —ERARE S FER L, 4 NINF Bk E Q@ 5
R KR Cr Mg b —RARE L H IR .

1 2 3

el I

& 5. #%ETFKBRIFEEHT 19 IR, 2 S TR R B [ 7
a, 3 MR T o+ MM TR ESE TR, 4 RIS Bk
E@ 5 NMEEKE G MR AR,

%3 AEEMBTIERESAENESR (x L5, n=4)

7 A JH T
pugiEiEl 0.02 %0. 00
TNF-a 0.320. 04
NF-a+ PDTC 0.07 £0. 01
Ang © 0. 24 %0. 03°
Ang @+ PDTC 0. 05 £0. 00
aj P< 0.05, HX[IAMLL.
TNF-a Al Ang @K EA L, LR MR A LA

BRI KA 70 3 Ty R, R DA ELBE 51 Y Bz 4
BT, B LR B R R R A R ]
FEZIFARS T BELIT R A TR 5 A4 F X Sl B R AR A AL



852

ISSN 1007-3949 Chin J Arterioscler, Vol 14, No 10

B BB E L.

T KB AEA— N E BT, KEM R
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Ang O A DU PRI IR A 1B SR H, SR T
KB (IR L 5 80— R 5 B AR 2 28> A A
BEFRIG P B2 40 i b TNF-a AT Ang GOXF 4% [H T KB 3
TR R 2B R PR KB R AR o WA, BT
KB [¥] 1% #% £ ££ AS [F] Fh 28 1) 40 B o o 58 A 7] R AR
FAM, FRATIS26 K BUAE A B 400 M R R 7 KB 3451
PDTC ] LAHAH4E TNF-a 1 Ang @51 & A 40 fR R T,
Y BT KB B0 I #8 A f& TNF-a M1 Ang 5]
ALY M T B — AN LA

XA B AEY AR A KREVHE, AN
TE TR ) — S AL BAE AR A X O L RGA IR E
FH, L5 1) 40 B P 0 TR e i R PSR . HY
—EMWBEAKRE AN, SKERN—S A RS mE
RN, SR £ 345 . Hayashi 257" F g R ik
iINOS 1)) Fir % JL it 52 R B iNOS 72248 K& — 4k
R MNE R A MRS AW 78R B LE M IR
B —E BN SER RN B E T,
HZIN T kB fEHL A HREEMERY . FFE N-
0S RILHBH X AR T B K& s . Wik
FRATTAE XS P Bz 48 Hu iR A 72 4 iNOS A % R 7
KB ¥ 74 1, W TNF-a Al Ang @] PL 5| #2 iNOS
RIBHIH R, 71 KB i) 7) PDTC 0 DL HF X
FEETER, A E T KB fEX AN S R E HE
MTER . diffiH iNOS MR &= E KER—A
fE 4, [F] B TNF-a A1 Ang R AT BA 5| 240 f 9 E
B EAE . FEFRATTI H BAB 72 A R I 4t i o —
AR T CARIAE B i SR 45 A 2R B S Ak T A R 2,
JEH REE TR ADP & BE S, M 51 & W 5
YA T

H LT UE H, R T KB R0E =& R IER T 5
BUA B A0 5 5 1) — 4> L EEHA AT, INOS 1A R 7
KB — /T 7> TAERX AN AR T AT RE R A S B
YERT. (BRI 9% R 1~ KB £E A [F 7 588 (4 20 B o 1) AN
Rl A2 RONE, D] PR 2R E P B 4 P 9K 12 R
WAZR T KB K 2 o> B, H AT L R,
At — 2.
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