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S!L!CA-NDUCED :-IUCLEAR FACTOR-< B ACTIV AT ION: 
INVOLVEMENT OF REACTIVE OXYGEN SPECIES AND PROTEIN 
TYROSINE KINASE ACTIVATION. 
I L Kang I S Hah D Pooer and v Casa:aoova 
Dept. oi Physiology, Coll. of Med .. and Cent. for Cell Signaling ·Res., Ewha 
Womans Univ., Seoul, 158-C66, Korea. and HELD. NIOSH. Morgantown, WV 
265C6, USA 

Nuclear Factor-< BCNF- < Bl is a multiprotein complex that may regulate 
a variety of inflammatory cYtokines involved in the initiation and progression 
of silicosis. The present srudy documents the ability of in vitro silica 
exposure to induce DNA-binding activity of NF- < B in mouse 
macrophages(RA W264.7 cells) and investigates the role of reactive oxygen 
species(ROS> and/or protein tyrosine kinase in this activation. In vitro 
exposure of mouse macrophages to silica( 100 µ g/11!) resulted in a 2-fold 
increase in ROS production. measured as the generation o( 

chemilurninescenceCCLl. and caused activation of NF-< B. Silica-induced CL 
was inhibited l00% by superoxide disrnutase<S0Dl and 75% by catalase. 
while NF-< B activation was inhibited by a variety of antioxidants(catalase, 
SOD, sodium formate, a -tocopherol. and pyrrolidine dilhiocarbamate). Further 
evidence of the involvement of ROS in NF- < B activation is that 1 mM 
H,O, enhanced NF-< 8/DNA binding and that this activation ·was inhibited 
by catalase. Specific inhibitors of protein tyrosine kinase. such as herbimycin 
A. genistein and AG- 494. prevented NF-< B activation in s ilica-treated cells. 
Genistein and AG-494 also prevented NF-< B activation in H,0,-treated 
cells. In contrast. inhibitiors of protein kinase A or C. such as HB9. 
staurosporin, calphostin C. chelerythrine. and H7 had no inhibitory effect on 
this response. The results suggest that ROS play a role in silica-induced 
NF-< B activation in macrophages and that phosphorylation events mediated 
by tyrosine kinase may be involved in this activation. 

411.9 

Effects of Peroxynttrite on the Pulmonary Oxidative State and 
Vascular Permeability. D.L. Beckman. P. Mehta. V. Hanks. 
W.H. Rowan and L. Liu. Department of Physiology, East 
Carolina Univ. Greenville, NC 27858 

Excess nitric oxide (NO) formation especially in the presence 
of superoxide anion (02') leads to the formation of peroxynttrite 
(OONO') which may result in lung injury. Oxidant-mediated 
lung injury has a critical role in pulmonary diseases. We 
therefore determined whether OONo· affects pulmonary 
vascular permeability, lipid peroxidation and formation of 
nitrotyrosine using an isolated perfused rat lung model. The 
lung weight gain during bolus OONo· infusion increased in a 
dose-dependent manner over a range of 3-30 µmoles. OONo· 
increased· the production of thiobarbituric acid reactive 
substances, an index of lipid peroxidation. Furthermore, 
nttrotyrosine levels in lung tissue rose with increased 
concentration of OONO · as determined by western blot using 
anti-nitrotyrosine antibodies. These results suggest that 
OONO" . formed from NO and 0 2• , leads to increased 
pulmonary vascular permeability possibly through lipid 
peroxidation and/or nitration of cell membrane proteins. 
(Supported by the UNC lnstttute of Nutrition and NIH 52146). 
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'ENHANCED eRODUG-TION OF PROSTAGLANDIN E, (PGE,) BY 
AL V.,gQI AA MACROPHAGE (AM) HARVESTED FROM SILICA­
EXPOSED ltATS:-P<JSSIBLE REGULATORY ROLE OF NITRJC 
OXIDE (NO). JYC Ma, H-M Yang, MW Barger JKH Ma and V 
Castranova HELD. NIOSH and Sch. of Pbarmacy, West Virginia 
Univ., Morgantown, WV. 

This study investigated whether NO plays a significant role in 
regulating the production of POE, or inflammatory cytokincs by silica­
exposed AM. Ra1S were treated by intratrachea.1 instillation of saline 
( control) or silica (20 mg/ rat) and AM harvested by bronchoalveolar 
lavage at I, 3, 7, 14. and 28 days post-exposure. AM were cultured for 
24 hr and ex vivo production of PGE,, leukotriene B, (L TB,), TNF-a, 
IL-I, and NO were monitored. In vivo exposure to silica resulted in an 
increase in PGE, production which pea.Iced ( 185 fold) at 3 days post­
exposure, while L TB, release was decreased. Silica exposure inaea9CC:I 
NO production by 9 fold at 3 days post-exposure, while causing a 
moderate increase in TNF-a production and a significant elevation of 
IL-I secretion which was sustained through 28 days post-exposure. 
Tetrandrine, an antifibrotic agent, inhibited IL-I and TNF-a 
production but did not affect NO or PGE, release. lndomethacin 
blocked PGE, production completely and had a moderate effect on NO 
production. Furthermore, inhibition of NO production with N-nitro-L­
arginine methyl ester enhanced POE, production without affecting 
TNF-a or IL-I release. These results suggest that silica-induced 
stimulation of POE, production is controlled via a different pathway 
than cytokine production and that NO may play a role in limiting 
POE, production in silica-exposed rats. 

1SCHEMIA/REPERFUSION INJURY (412.1-412.2) 

412.1 

TNfa REQUIRES KUPFFERCEl.Ls To INmATEHEPATICINJURY 

FOLLOWING HINDU::MB ISCHEMIA IN THE RAT. 
R.W. Brock, D.K. Lawlor K.AHarrisapdR,F Poaq. Dcpu. ofMcdicalBiophysics 
and Surgery, University ofW'31Cm Ontario. Loodon, ON. Canada N6A 405. 

We tcsled the hypothesis that nlf',z indim:tly initims hepatic injury through the 
activation of Kupffi:r cells following a remote i.schemic insult. We applied intravital 
fluorescax:e microscopy to the IM:n of DOl1llOlalsive rats following~ ofhindlimb 
iscbcmia/reperfusion (UR). Afu:r 3-hn of repcrfusico, hepatic injury was dctmnined 
based on measures oflctbal hcpatocytc injury (#II o-' nm') usingpropidium iodide (CJ. 05 
mg/ I 00g BW), and the uuml,cr of auimxwlypc:dil,cd sizmoid1 (%oftoral sinusoids). 
Ras were randcmly alloca!Cd to test the role of Kupffer cells (n=4), nlf',z (n=4), or 
the intcracticm betwccn TNFIZ and Kupff..- cells (n=4) by: i) a prelreallD:DI wilb. 
gadolinium chloride 24-hn prior to i.scbcmia (GdCI,; 1 mg/IOOgBW); ii) a polycl,;ml 
antibody against nlf',z administered prior to repcrfusicm (3.5xl0" nouttalizillg 
uniu/ l OOgBW); iii) or a combinaticm of the trcmnmts. Sham rats (n=5) received limb 
i.scbcmia only. Sy_stcmic nlf',z, JDCaSIIRI! by ELISA, peaked at 30 minutes of 
repcrfusian (60.5±22.2 pg/ml). r,,cumingto baseline within 90 minutes. In all trcallD:nt 
grrups, injury was rab:cd a1 least 2-fold (Sham: 158.5±2 l.l vs. nlf',z P Ab: 61.8.±32.4 
vs. GdCI,: 59.7±21.7;p<0.05). Tberaix:licmofKupffi:rcdl functico, orthemln"bitiOII 
oflNF,z ~ in a 15-20% inac:a,c in the aumbcr of CXdimxwly pc:dil,cd silwaidl. 
with no appreciable diffen:ncc observ<d betwccn trealmalt.S. No additional bmdD 
were provided by the combinaticm oftrcmnmts. In additoa, nlf'm. in the absence 
of Kupffi:r cdl fimd:ico, did D<Jt appear to imtialc significant hq,alic parmd,ymal or 
microvascular injury. Tbr:,cresuit, sug,:st that nlf',z requires Kupffer a:11s to initiate 
remote hepatic injury followmg limb ischania. Supported byMRC Canada cl I.HSC. 

412.2 

PRESENILATION SIGNS IN RATS AFTER 10-MINUTES 

TOTAL ISCHEMIA. !f.POPOVA, !:,_. TEL, g.DALENOV 
state lied. Academia, Astana, Kazakhstan 

Conplex ot patholQi'iC and canpensatory 

reactions after 10-minutes total ischemia 

leads to develoi;ment of OI"i'anism preseni l ation. 

Investiiations on the white rats one year 

after total ischemia revealed decrease of 

motional and orientativ&-investiist ive activi ty, 

that of ability for memori zini of trined r efle­

xes and their preservation, decrease of muscular 

stren!fth. Besides cholesterol accumulat i on in 

the important livini OI"i'ans and ~i ssues, deve­

loi:xnent of atherQi'enesis dislipidemia, oxidative 

modification of lipoproteins were observed. 
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