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2. REBEHMKEN _REERADIN LR BHRLET)

B E: SR AT ARR S A R R AT M NO A AR, TS Bk TR Bk R 3t
. EEFHARBRPEAREEFBESSE NG, WEARSTEES (Fn) WERER
ANB RS ; WEREIRER R A LA (AS) M%) NO A GEEL RABRRGHITN
BN INOSmRNA FRikKFHZEL. SRERBER NOFESG, M Fn BEBE, AEHE
Bif; TIRRES AS (0.3 mmol/L) HIFTIN M) 15% B9 NO £ 12, HINZHME Fn Rk, WAL
HAHIH K0, WBGIER. HHE AS AR INMA NO I IEFZESHER . B/ N
it (<10 mmol/L) T ASX NOMIMBIEATER AR RS KTHEN INOS WAL ERRER
Fik, AW INOSmRNA KF; {BEMEAEY AS (10 ~ 20 mmol/L) T W 7£ %% 3 7K F - W4 iN-
OSmRNA #33K . FMEBKHMPATRBE KW ARENEH NO =4 RES Fn RIXWEE. AS
HAEHBMWH NOLERMIER, HiES Fn RIAMMTERESME NO A WLIRAE; B8R
AS R B ATHE I R BT R 2 R ME— B M NO Fo 4 B im Fn XM EY .

RER: ALK ek —EAR; &FA; NESR

RESHRS: R318.04  XEFRINAG: A

EFREANAM ALKREREMREGOER, ENHRESHSKEAREIHEM, &
EHMR A BRI SR, ALY Fenton R A=A B OH™ MMM E IR . ERBSHE
HREMOLH BT AER . RATE S VEERT 7 0T AR7E 10 85 46 1 B i S NO 4 Bl
o, PR NS Rk, KE SC BT R UGk 0 AL AR AR BRI NO A R,
AT W 40 U SRR B R L R BB A Rk R ST B A .

1 #e Rk
1.1 ABFEREKA B 4BREAYIESE

0.1% MR IFEE (Sigma AF!) HEENAKHEEEORENEAMR, HEAKEE N
(0.5~1.0) x10°/mL, ¥FhTFRIFAGN 6 FLIEFHERIMA 10 ng/mL B9 P B 41 a4k & B
F (Roche 247]), RAMKWE 2/3 BRERITHER, AMA2~3 d HARBFTIR.
1.2 XRE4HdE

(1) REEF (IL-1B. TNF-a. v-IFN & IPS) (LEHEAT) %S0 R4 M4 NO

* WRER: 2000-09-18; {EER/MT: MHEMB (1967~), B, EXE+, LBEW,; HRBE: A,
JULI I B2 O M B8 B s
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EX R E R RE R RTT R R

(2) FIRIICAK, TR . KHBRM (Sigma A7) MHEHM NOEM. ERKREL
4B H0, BAH1E AR R

(3) 7R E £ 69 BT 7 DT AR X NO A2 B B0 47 4 46 F B % INOSmRNA 23k R 1 .

1.3 MRS RNA BRI

{# F Rneasy Mini kit (QIGEN /A7), HULHI BHR{IEL RIS, RIH RNA FRELT
-20 CUF.

1.4 BREANGEE

i ¢=0.25%KBREEBHE LA, BO0ERERRITREIITHR, REHKI10°4 4
R0 AR B B4ARME 100 pL 9 EEBIRI SRR EN, BEBLER EBRET -20 CTUT.
1.5 RT-PCR # ) iNOSmRNA BJ#Ri%EKFE

LI S RNA EBJS, /8 RT-PCR XM & (TakaRa Bio A ), JMA iNOS 51 #y5E4T
RBE, L4730 RIEFE. HIIMFHI 250,

iNOS L% 5’ - TCCGAGGCAAACAGCACATTCA - 3

F## 5 - GGGTTGGGGGTGTGGTGATGT -~ 3

3|¥rh Life Technologies 24 Bl & AL, ¥ ¥ aTK/: 462 bp.

k% E . B PCRY A=Y 10 L, 7 p=1.7%FISMEEE L H#HTHE kK, BREERED
WREITILE.

ZERHIWT. 18 INOSmRNA/B-action (AZHR) ¥ BHFEAMILEHRTFER.

1.6 HEHIERNE

(1) NO B RERAFRANE, HEABRIESRHET.

(2) FEA HYEE ELISA KRN E (UFEPAE), ShltrEi &l EkEN
WE.
(3) LDH iR, W8 (MDA) AN MELERNE.

(4) MIFEER FH0.5% 5B Ra%, HHABRFER.
1.7 GitEaH

BER i+ s BR, KITEOWRAEREFEMT, FHARKER ¢ B8; o=

0.05.

2 4 R

2.1 BEFE N EHEBEARERABELRGIER

R EF (IL-18200 wml. TNF-a500 w/mL, y-IFN200 w/mL) B¢& LPS (10 pg/
ml) HIEAIM 24 h EIHHWF NOWSBEEAE, SERMEML P < 0.001; AR
W52 B2 AR A B 1 o 9 0 9 4R LDH R R 40 JL A7 15 3 e MDA #7 | % °F IE % %ot R
45 . PEBE NO B9, IR B A S BB, BIERH AL 26% (P < 0.05). T NOS &
#| L-NMMA 5 B 88/ NO 7=, SBEMSEMEARBEER KT, KRR
GRS EREHMEER LT EREXL. SRIFNESERAE L.



F6(A)H A REABSE . FAT A UG ARFE PN BT 4R R4 B AL R 45 o B 1 AR 257

A1 FHENOARENE M E G AL, LDH B E,

MDA & & Je 5 76 % 69 T ALH ALY
mH EXH NOWMHA NOER4A a1 P 92 P
¢(NO)/(pmol + L) 5.23+0.52 5.72+0.49 11.68+1.35"* 21.5 <0.001 19.8 <0.001
o EH)/(10 %ngrcell™!) 5.17:0.46 4.83:0.51 3.85:0.39° 4.0 <0.05 3.5 <0.05
LDH B 1 %/ % 443+0.29 5.17£0.44 7.11£0.59* 6.25 <0.01 6.69 <0.0l
c(MDA)/(nmol-L™ ") 5.41+0.19 6.38+0.43 10.93+0.73"* 42.46 <0.001 35.0 <0.001
HMRFEER % 97.8+1.44 94.5£2.31 89.00+3.22* 7.5 <0.01 5.4 <0.01

Dxts,n=6;NOBHREFHSEREAKR NO MHEHAMLL, A P<0.05; * P<0.01;* * P<0.001
2.2 PR ECHRH R IKBERINZT NO FEMBKE AR AN R ER H0, MEGEHH
€A

G5 AR RV E BT R IGAR KB R R B F AR S h 5, BEMAMKE T
B LIPS 8% 24 h, K 0.3 mmol/L AR & LC AR AT I w = 15% K NO = 4= , 24 5] DT bk ¢
HEHNE] 3 mmol/L B AT IMH w = 50% #9 NO F=4 ; BiE NO L BBV Bk EH MR LA E
¥, —HEERMERXXER . FAHEMWED 0.3 mmol/L &Y BT 7 IL 42 A B B %4 H,0,(0.5
mmol/L) i 14 P9 K2 40 fa ) VB R, 4 B A7 15 % ek 35.8% L A2 74.4% , LDH B hL S FE{K . fE 1
R RoK G PRENTC A BAPH NO 4 ASE A, th S RBHE I8 B B i 6 3% BT H,0, 5
BRAMMEER. SRS RLE 2,3,

A2 MEA LK H LR KB NO £ BB E G ARNHHD

¢(NO) S%EH
L2 (meol'L_l) (10_-6ng'cen—l) U3} P q2 P

EHA 4.58+£0.37%* 5.47+0.38" 20.2 <0.000 7.0 <0.01
NO %% 11.24 £ 0.69 3.51+0.17

0.3 mmol/L B & IT Ak 9.81+0.52° 4.79+0.5% 433 <0.05 4.57 <0.05
3 mmol/L IR IEAR 7.64+0.48" 5.33+0.68" 791 <0.01 6.5 <0.01
1 mmol/L X B R & 10.95 £ 0.61% 3.66+0.22% 0.87 <0.05 0.54 <0.05
10 mmol/L 7K % BR 41 10.67 £ 0.45% 3.85+0.15% 1.73  <0.05 1.21 <0.05
1 pmol/L B R 11.31+0.77% 3.77+0.20% 0.21 <0.05 0.93 <0.05
10 pumol/L 8 %8 7% 10.82 + 0.59% 3.9+0.35% 1.27 <0.05 1.4 <0.05

Daxzxs,n=6;NOERFASHSERAR NOMBAME, A P<0.05;* P<0.0l; % *x P<
0.001;%¢ P>0.05

A3 3AEGERERLEE R H0, /G @ egERY

#H5) IDH BB E/% HHRFEE % 9 P 0 P

E#A 4.17£0.15*"  97.5:0.82" " 24.6 <0.001 13.26 <0.001
NO 5% 13.27+2.44 35.8+2.21

0.3 mmol/L F F] JT Ak 10.42+1.78% 74.4+2.87"* 452 <0.05 10.3 <0.001
3 mmol/L [ 5] T #% 6.73+0.81* 90+2.15*" 7.74  <0.01 11.96 <0.001
1 mmol/L 7K 4% BR 44 13.32+2.11% 37+ 3.56% 0.14 <0.05 0.26 <0.05
10 mmol/L 7K 1% B4 41 12.69 + 1.85% 41 +£2.63% 1.57 <0.05 1.15 <0.05
1 pmol/L 7 4 9% 12.91 £ 0.77% 36+ 1.75% 0.97 <0.05 0.4 <0.05
10 pmol/L JH K /& 13.43+£2.27% 32.5+1.52% 0.43 <0.05 073 <0.05

Dxxs,n=6;NOHFESFSERERE NOMELEME, A P<0.05; * P<0.01; * » P<0.001;
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¥ P>0.05
2.3 xmmlagwﬁmﬂw NO 4 AL B9 80 #)4F AR X iNOSmRNA KRRV M9
{3 F 0.3 ~ 20 mmol/L 7~ [F19 HE & B ] UL AR 00 28 X 48 L B 7 & LPS #5540 NO A L i
AR, TR ] 00 Ak B A K, M NO RO fE FIZ W R, — & R U1 B A0 I
W% 2 . BIad IAE B o/ 4 & BT A BT K ( < 10 mmol/L) %F iNOSmRNA 7K - 76 % 0, i) &
PR BE T F (10 ~ 20 mmol/L)iNOSmRNA 3% 3 & f K . NO &t &t iINOSmRNA 3% ik I 5L L 3%
4, Rk S R ILIE 1,

“1123‘55?4,-

T

"ﬁ‘.’f :

; a s. B 1 RT-PCR## iNOSmRNA 3k
K0 e SR S R
: M Maker;1 IE% ;2 NO %5 ;3 as 0.3 mmol/L;
- - i 4.as 3 mmel/L; 5 as 5 mmel/L;6 as 10 mmol/L;
500 - “ - v . i ol
. i s af oo 7 a8 20 mmol/L;8 NOS il

£ 4 FRFEHFHMSE) EH NO A INOSmRNA A ik a0

@ o5 (‘ﬁ% _ﬁiMm;nﬁ q P 7] P
E¥A ' 4.07+0.75"° .0.34£0.005"" 23.3 <0.000 10.1 <0.001
NO &S 10.481.83 1.35£0.10
as 0.3 mmol/L 9.35+0.47° 1.33 £ 0.08% 3.56 <0.05 0.2 <0.05
as 3 mmol/L 6.91£0.42" 1.27+0.00% 891 <001 08 <005
as 5 mmol/L 5.17+0.52"" 1.24+0.08% 19.3 <0.001 1.0 <0.05
as 10 mmol/L 4.53+0.38°" - 1.0120.06*  21.6 <0.001 447 <0.05
es 20 mmol/L 3894091  0.53£0.05° 23.96 <0.001 82 <0.01
 NO 9l 4.16:0.58" "  0.41:0.04"° 298 <0001 9.4 <0.00l
. 1) z4s,n=6;NOWERENRSENAR NOMBHAMIL, & P<0.05; % P<0.01;* » P<0.001;
% P>0.05
3 W B

EERERSREFAUML OHWER, HES5AHENSMMLRERL".
MR EMEN—FTENLRTE, EHABRRRESROAMESES, Bk, BE
FREEAREERN S ENELY, EFESESENEAREPEAEERR. |
RAEFARRNESARLIFLD = LN, SEUREANEUSNBREE,
TRk AT , LA U o 0 B I 4T AR R B0 A RA AL
FHAER. EEHEFOANFEASHNNGEELFERES T, ER—HSEARRE
M A NI TFEEY, | mol HBEETES 4 500 mol ) Fe!?), Hit, SEAMEN
R ABERAR, BESHARERESEESEEES FORN, &38R 0 H
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.

FHEERTHEONESRIEHPRALEFENEMREH K, BRikst, BRIEEHR
SR B NO M B HNESE —ERAWEAR . BNESEsgmskRhn—1r%
BEED - &KAWEDS (RP) S5#%KNMLH (IRE) MEASHERERSETINRELRE.
BT R, RS PREREER S, AEEERLRBEMNEETUEHSEEDK
Fib. B AESE T X —F 1, Oberle 214) % BT =] U Ak 7Y 375 5 10 % A1 B2 48 A P 4K
BEEMKAKBRE, HIEANEBRERER. BFEEXNRE, MIES T & LARER /D
WENEATIHEABAXARPEEANSE, ARULNH KO0, Hi{h. B Obede
5 B F RO R BOR AR T IV SR IR RO AR B, ZE RGN B T P 3 I AR o R RRAM A AU 31 R B A0 B A
SREABOME, B, HESEEARETHES X MEATR. EWEEL) A Tk
VEFE8EE (Fn) mRNA JERSEN, BEHHBEBEARENAR, REERRFEAKT;
P AR S Fn & RAFEMY IRP AHEAEH, ﬁZﬁefﬂEﬁ?lﬁ?XT Fn B AMH,
(BAEEFBAMELRIERA R,

MIBRHBEE, BB IRP HE N, :ﬁ‘:ﬁﬂ:?ﬁémﬂwﬁﬁﬁa‘ﬂ@% 3, A%%ﬂ%
A&, BFWAR NOMEH. FALKNGEFHEAEENTRERM, MREdH
SEEARAEATARAKIREN; ﬁﬁﬁitr“éﬁﬁ‘f%um IRP W4 & 1B MR AN
W, BFEREFEE—/ RS, B E AR B ST AN B ER . Eéﬁ%lﬁlﬂﬂﬂxﬁ
A H0, HAREPERR—-D “BEAMN", BELHES— — PR R Rk L ]
FrLL, BTRJICAMRFREBEEN T B0, WIEMA. BT &MELMIKS, NO ﬂﬂﬁﬂﬁ%&ﬁ
BHOVER . NO MR BRE B A th RS RE KT L REEAMN, % NO A S B A
TR SH RPHTF [4Fe-4S] #HFEH, F RPEHF LS RENGEMA, £E IRP
5 RE MG AH, HAREREERAMKENESR—F, EmRETH, FREBRR
& (TR) FIRBEIN; WK NO £ RJE, MEEHH B MSEEDHRIE. ‘

MXERNBRE ., WRALKRETEIME NO 8RR MBKERRERR? E
Bl XA AT, B4R M RIS AR NO ZIA4 BB R . Amin 206170/ BUE WS40 OBk
RAW264.7 3 YR8 B &] DT Ak LPS #5589 NO A SR AOVEH, ZEMREEHEAT (1 mmol/L)
BT &} DT AKBE M) NO X iNOS &, MHBMENSFI T 10% ~ 12%; 2557 5 L ARk BE 3%
JNE] 3 mmol/L B BEIN 4] 40% ~ 50% £ #) NO F=4 K& iNOS {& . FF A B 5] IL Ak XF NO
SRAMEERRIESKRLERBAPE—K, EXHHEHAEY IS EH acefaminophen B
BEXHFEOER, KERERSEEN BRTRHMHE NOBE , BERRAMNFRRESRA
—B. HAREEM A IS ARG P Z BEEE R R IE IS NO /E M X, T Kwon £ HBT 5
T3t — 25 MR T B B T AKX NO A9 A ZHAE, 7 10 mmol/L DA R By BT & [T Ak 3§ NO £ R
MEEREEREERRE AT, BETME NOS B H M REK REEHEMLIE HERE® NO
BoF=tE s TIRWRHEE MM RIEA (> 10 mmol/L), WZRF MBI B HEIEM, KX iNOS £
B ik 076 AR 6 Tt 1% INOSmRNA (5%, R EREEBHIZERES (de novo
protein) &R, £ INOSEEEEZEHMERIKTFLEZHR. NTEMNFLTESL, M
FALALS NO A RZABAEHBAEER, B, FATHRF R TAES SN0 RERE
TIME NO AT . EER T M R AN NO M ESERSN, BEEUTILA: ©
Oberle ZMBFFER S BEHEEINEM AR AL P REM A LHAEERIER, miNH
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NO & M IEM ALY P R AR AL AHABEE X EE; © MALKES Fn £ik
REEHRGKFE, Fn mRNA A E; NO XA MEKRB N AE R REERREKE,
REwWERRBE, X FnmRNA X TR mRNA WA R, FFLUER A, NO fl Fn =%
B X RBKARERL R, HEWTRT B DT HGE LM H NO A BRI Fn FE £ MK .

BNV ERE BB FRX— WA . FEHREF X LPS BRH KLU NO RiEp,
FABTRIEAKJE NO BIF=4= ) NOS 1EMEEA B 3230 ; WEE NO AWM BM T, EHNREEWH
B, EARAT=ZFRMANERR. FEERERKERAXT NO BA BB i m & £
A, WARMEBNKEL MR . IE3TFT 7] U AR A FE5R 45 H 7T BE R 106 INOS % 1% B 45
AE. RTRRIGAHME NO A MERME, FRNFERABMERRE. RITWERS
EAMRE—-Z, EF/DRBEHLT, FELAX INOS mRNA K F LW, HIEREE
R ME INOS EHMRBERBIEE LI, MEEERLT, FRLARNSZESY
AREAEEHZIREHARRGEM, HSAERANEETRELSXMNHEX. B,
HEEABME P WEE] 10 ~ 20 mmol/L KT R AAFF M A K RFEER L B m, HR
IZM S mmol/L A EHFEX AEARNAEKE —CSHEER, MEBKEERLT (20
mmol/L) FIBHIMEIET. FIRERFTAMMAMEM ALK R AR MB LR ERE N E
. MT RN LA ARAE KRG R ERERNER RO, ALHWE
HEXHKERE THEFCEOSRNELELST .

BT B DU ARGE L M NO B P-4 A RKBEAMRIERM AT EMYNREG, M T RIE
HUIRIERREEEZRXL. XFAME INOSERZEN NOR—IMEEHNRENK, R
RMRE&EBHENME, MEATSHEEMERNPFAREERNEME, SERSARE
ER. WREMTFRPRITEH, P& CARERE S RETBR PR MF IR RN &
B, FIEFRA M LA NO =L MR EMBMGTRTHRE, N ENEL & e T
A UL AREE$5 ) 42 SE RN P AR RIS, it — S RIERM N S B T2 .
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The Mechanism of Aspirin Induced Cytoprotection on Resistance
to Oxidative Damage in Endothelial Cells

HE Zhi-xu  , LIAO Qing-kui, XU Xue-ju,
LUO Chun-hua, ZHOU Tong-fu, LI Qin-bo, LI Feng-yi

Abstract; To explore the mechanism of aspirin induced ferritin synthesis on resistance to oxidative
damage and the relationship with nitric oxide. we studied the effect of aspirin on production of in-
ducible NO and to determine the relationship between No and ferritin synthesiss. Endothelial cells in-
cubated for 24 h with cytokines plus LPS produced greatly increase NO followed a low expression of fer-
ritin. Aspirin (0.3 mmol/L) could reduce NO production by 15% ~20% , the inhibition also was in a
dose-dependent manner. The expression of ferritin showed increase with reduction of NO formation.
Under middle concentration { < 10 mmol/L), aspirin was able to reduce enzymatic activity and protein
expression at post — transcription level, followed the level of steady state INOSmRNA. Whereas, at
high concentration (10 ~ 20 mmol/L), aspirin could increase the steady state levels of INOS mRNA.
The other drugs such as salicylic acid and indomethacin failed to alter ferritin synthesis and NO inhibi-
tion. These findings indicate that inhibition of inducible NO production may explain, in part, the in-
duction of aspirin at therapeutic concentrations in endothelial cells. Ferritin induction and NO inhibi-
tion by aspirin was specific in nonsteroidal anti-inflammatory drugs.

Keywords: aspirin; antioxidant; nitric oxide; ferritin; endothelial cell
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