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Abstract.Changes in the expression of endothelial nitric oxideells. Moreover, under basal conditions, human peritoneal
synthase (eNOS) in the peritoneum could be involved in tlsamples expressed cytosolic proteins that bind to tHdTR
peritoneal dysfunction associated with peritoneal inflammaf eNOS mRNA. The cytosolic proteins that directly bind to
tion. Demonstrated recently in bovine endothelial cells was tB&UTR were identified as a 60-kD protein. After incubation of
existence of cytosolic proteins that bind to theuditranslated human peritoneal samples with lipopolysaccharide, the binding
region (3-UTR) of eNOS mRNA and could be implicated inactivity of the cytosolic 60-kD protein increased in a time-
eNOS mRNA stabilization. The present work demonstratéependent manner. Studies are now necessary to determine the
that eNOS protein is expressed in human endothelial aimyolvement of this 60-kD protein in the regulation of eNOS
mesothelial peritoneal cell&€scherichia colilipopolysaccha- expression in peritoneal cells and particularly its involvement
ride shortened the half-life of eNOS message, reducing eN@Sthe peritoneal dysfunction associated with inflammatory
protein expression in peritoneal mesothelial and endotheliakctions.

Nitric oxide (NO) is a gas that is generated in the endotheliuidentified within the 3-untranslated region (3JTR) of
through the metabolic conversion ofarginine toc-citrulline  mRNA. The 3-UTR interacts with transacting factors (regu-
by the endothelial nitric oxide synthase (eNOS) (1). Loss tdtory proteins), which may affect the half-life of the mRNA.
endothelium-derived NO results in vascular abnormalities, iim this regard, we recently obtained new evidence that bovine
cluding vasoconstriction, smooth muscle proliferation, activaortic endothelial cells contain cytosolic proteins that form
tion of blood elements, and an increased extracellular matdamplexes within vitro transcribed 3UTR eNOS mRNA
synthesis (2-5). Although initially eNOS protein was define(ll3). These cytosolic proteins seem to be involved in the
as a constitutive enzyme, it was later demonstrated that eN&t&bilization of eNOS mRNA (13).
protein expression could be upregulated by pathophysiologicThe mesothelium is a flat epithelial lining of the peritoneal,
stimuli such as hypoxia, chronic exercise, and the growth statleural, and pericardial cavities. Like the endothelium in the
(6—8). Conversely, cytokines downregulate the expressionwassel wall, mesothelial cells provide a nonadhesive surface
eNOS by destabilizing eNOS mRNA (9,10). and gate the traffic of molecules and cells between the circu-
Regulation of mRNA stability has emerged as an importaldtion and these body compartments. Moreover, mesothelial
control mechanism for the regulation of mRNA levels. Aleells share a number of morphologic and functional properties
though the mechanism for regulating the cellular stability afith the endothelium, including the expression of several ad-
different genes has unique features, it seems that in each chssjve molecules and the production of cytokines, fibrinolytic
specific RNA sequences are required for the recognition afjents, and vasodilator substances such as prostacyclin (14—
protein factors (11,12). Some of these sequences have b&éh However, whether eNOS protein is expressed in human
mesothelial cells is not evident. Here we have shown that in
- human peritoneum, both capillary endothelial and mesothelial
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human peritoneal samples, determining the presence of cytortaining 3% normal goat serum (ICN Biochemicals Ltd, Barcelona,
solic proteins that specifically bind to the’-BTR eNOS Spain) and 0.1% Triton X-100 for 30 min and subsequently with a
MRNA. monoclonal antibody against eNOS protein (Transduction Laborato-
ries) at the dilution of 1:20 fol h or monoclonal antibodies to
Materials and Methods identify mesothellal (HBME-J..) and endothelial (factor.VIII) cell§..
Tissue Samples The sections were washed in phosphate-buffered saline containing
) ) . 0.05% bovine serum albumin, then incubated with biotinylated anti-
_ Peritoneum samples were obtained from hernia sacs removed dilfi m 1o goat IgG (1:300 dilution, Vector Laboratories Ltd, Madrid,
|ng_|nd|rect surglca_l hernla_r_epalrs. Biopsies were obtained from S@bain) fo 1 h and in a solution of peroxidase-linked avidin-biotin
patients under sterile conditions. complex (ABC kit, Vector Laboratories Ltd) for 1 h as previously

All patients gave oral informed consent._ Th"_" perlton(_eum Wqéported (19,21). To reveal the peroxidase activity, the nickel-en-
carefully approached from the antemesothelial side. Routine paﬂﬁ%’nced diaminobenzidine procedure was used
logic examination of the visceral peritoneum disclosed signs of in-

flammation linked to neoplasia extension or diffuse ischemic lesions. .

The samples were quickly isolated with a curved surgical clamp J%'P”hem Blot AnaIySIS

cut. We tried to avoid undue manipulation, particularly extended TO test the stability of mRNA, human peritoneal samples were
exposition and surgical handlinghich usually cause tissue disrup-Préincubated with actinomycin D (1@g/ml) for 1 h. Then, human
tion. Peritoneal samples were washed with isotonic saline to remd¥@fitoneal samples were incubated in the presence and in the absence
the remaining blood and cut into similar portions. The peritone&f LPS (10ug/ml) during different periods of time. Each experiment
portions were preincubated in RPMI medium containing 10% fet4{as performed four times. Total RNA was isolated according to the
calf serum, 5 mM glutamine, £ 105 U/L penicillin, and 2x 105 method of Chomazynski and Sacchi (22). Twenty micrograms of
ng/L streptomycin during 1 h. Afterward, the medium was removedNA were fractionated in 1.3% agarose-formaldehyde gels and trans-
and replaced by fresh RPMI medium containing 10% fetal calf seruf§med by capillarity to Genescreen nylon membranes (Dupont, Bos-
LPS (10 ug/ml) was added for different periods of time. PeritonedP. MA). The membranes were prehybridized at 42°€4c in a
samples were then frozen in liquid nitrogen for molecular biolog§!ution containing 50% formamide, 1% SDS¢ $SC (X SSC is

determinations or embedded in paraffin wax for immunohistocherh®0 MM NaCl plus 150 mM sodium citrate)x1Denhardt's solution,
istry analysis. 100 ug/ml denatured herring sperm DNA, and 50 mM phosphates (pH

6.5) and hybridized for 16 to 18 h in the same solution supplemented
with dextran sulfate (10% final concentration) containing 500,000

Western Blot Analysis
y Rm of radiolabeled eNOS probe per milliliter. The cDNA probe used

: ) . c
eNOS proteln_ was an_alyzed in_human pent_oneum by WeStevrvas theHindlll-BanHI fragment of pNOS UTR-L (see below). The
blotting as described previously (19). Human peritoneal samples were . . L . .

. . - equal loading of RNA was confirmed by the ethidium bromide stain-
homogenated and lysed in Laemmli buffer containing 2-mercapt|(|)q-g of 28S and 18S rRNA
ethanol (20). Equal amounts of protein (2@/lane) estimated by '
bicinchoninic acid reagent (Pierce, Rockford, IL) were loaded. To . . L
verify that equal amounts of proteins had been loaded in the gel, éasmids andn Vitro Transcription
ran and stained a parallel gel with identical samples with CoomassieOligonucleotides complementary to eNOS cDNA (GenBank acces-
to compare the intensities of protein bands. Proteins were separate@ioh number, BTNIOXSY) were purchased from Bio-synthesis, Inc.
denaturing sodium dodecy! sulfate (SDS)-10% polyacrylamide ge(bewisville, TX). pNOS-UTR plasmids were prepared as previously
The separated proteins were then blotted into nitrocellulose (Immi@ported (13). In brief, oligonucleotide 1'¢6GATCTAGAACGC-
bilon-P, Millipore Corp., Iberica, Madrid, Spain). Blots were blocked ATCACGAGGACATT-3') and oligonucleotide 2 (5AG-
overnight at 4°C with 5% nonfat dry milk in Tris-buffered saline-GAAGCTTAGTAGGTCTCCTAACTTCTG-3) were used to pro-
Tween (20 mM Tris-HCI, 137 mM NaCl, 0.1% Tween-20). Westerdluce by reverse transcriptase PCR (from BAEC total RNA) a
blot analysis was performed with a monoclonal antibody agairi§ggment covering 166 bases of the coding region and 393 bases of the
eNOS (Transduction Laboratories, Lexington, UK). Blots were inc® -UTR of eNOS cDNA (from 3485 to 4012). Amplification products
bated with the first antibody (1:2500)rfa h atroom temperature and, were purified after agarose gel electrophoresis, subjected to restriction
after extensive washing, with the second antibody (horseradish penrdonuclease digestion wikba andHindlll and ligated to pGEM4Z
oxidase-conjugated anti-mouse Ig antibody) at a dilution of 1:1500 fgPromega, Madison, WI) to create plasmid pNOS-UTR-L. To produce
1 h. Specific eNOS protein was detected by enhanced chemilumingiggle-stranded RNA, plasmids were linearized with the correspond-
cence (ECL; Amersham lberica, Madrid, Spain). Prestained protéig restriction enzyme and transcribed with SP6 or T7 RNA polymer-
markers were used for molecular mass determinations. ase. Radiolabeled RNA was produced according to the manufacturer’s

recommendations (Promega) witfP-CTP (Amersham Iberica).

Immunohistochemistry
eNOS expression was also detected by immunohistochemistBand-Shift Assays
Human peritoneal pieces were incubated in the presence and in théfter incubation with LPS (1Qug/ml) for different periods of time,
absence of LPS (1fag/ml) for 24 h. Then they were dehydrated withthe human peritoneal samples were frozen in liquid nitrogen. After-
sequentially increasing concentrations of ethanol followed by xylemeard, the samples were pulverized and resuspended in hypotonic
and embedded in paraffin wax. Paraffin blocks were sectioned abdffer (25 mM Tris-HCI [pH 7.9], 0.5 mM ethylenediaminetetraac-
wm on a standard rotary microtome (Leitz 1512, MICROM GmbHgtate, and 1 mM phenylmethylsulfonyl! fluoride) followed by four
Walldorf, Germany), and the sections were recovered from a wafezezing and thawing cycles and by centrifugation at 12,000 g at 4°C
bath on acid-alcohol-cleaned slides. Sections were stained with fa-15 min. The supernatant was removed, supplemented with glyc-
matoxylin and eosin using an automated staining system. erol (10% final concentration), and frozen aZ0°C until use. The
The sections were incubated further with phosphate-buffered salm@tein content of the cytosolic extracts was determined by the bicin-
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choninic acid reagent (Pierce) as described by the manufactul LPS
Cytoplasmic lysates (10g) were incubated with 5 to 18 10% cpm
of radiolabeled UTR-L in 15 mM HEPES (pH 7.9), 10 mM KCl, 5 0 2 6 24 (hours)

mM MgCl,, 1 mM dithiothreitol, 1ug of yeast tRNA per microliter,
40 U of RNAsin (Promega), and 10% glycerol in a total volume of 1. @NOS » ol oy~ - - ‘ 140 KDa
wl for 10 min at 25°C. Twenty units of RNase T1 per reaction (Life
Technologies-BRL, Eggenstein, Germany) were then added, and a
reaction mixtures were incubated for 30 min at 37°C. Samples we
electrophoresed on 4% native polyacrylamide gel in 0:25TBE 120
(Tris-Borate-ethylenediaminetetraacetate) as running buffer, drit
and autoradiographed with Kodak X-OMAT-S film (Madrid, Spain)

UV Cross-Linking of RNA-Protein Complex

Ten micrograms of the cytoplasmic lysates were incubated wi
10° cpm of RNA in the same buffer described above in a total volun
of 20 ul for 10 min at 25°C. The samples were transferred to 20-we
U-bottom plates and UV irradiated in ice in a Stratalinker (Stratage
LTD, Cambridge, UK) for 20 min on the automatic setting, followec
by RNase digestion (20g of RNase A and 20 U of RNase T1 for 30 o . e 24 Time ( hours)
min at 37°C). The samples were then heated for 10 min at 70°C B LPS

Laemmli buffer (20) without 2-mercaptoethanol and electrophoresggy e 1. (A) Western blot demonstrating the expression of endothe-
on denaturing SDS-polyacrylamide gel. After drying, the gels wejgy| hitic oxide synthase (eNOS) protein in human peritoneal samples
exposed for 3d 5 d toKodak film with two IntenSIfylng screens. after exposure to |ip0p0|ysaCCharide (LPS) (llg/ml) for different

o periods of time. (B) Bar graph showing the densitometric scanning of
Statistical Analyses the Western blot. Results are represented as me#BEM of six

Results are expressed as meanSEM. Unless otherwise stated,different experiments.P < 0.05 with respect to basal.
each value corresponds to a minimum of six different experiments. To
determine the statistical significance of our results, we performed an
ANOVA with Bonferroni’s correction for multiple comparisons or a Rat Human
; ; ; . pituitary endothelial

t test (paired or unpaired). R value < 0.05 was considered statis
. o lysate cells
tically significant.

Results 140 KDa - E=—n — eNOS

eNOS Expression in Human Peritoneum: Effect of LP¢
Western blot analysis using a specific monoclonal antibod
against eNOS demonstrated the presence of a 140-kD banc

the homogenate of human peritoneum (Figure 1), indicatin] §5 KDa - R _ nNOS
the presence of eNOS protein. The specificity of the eNO

monoclonal antibody used was studied further. The monocleiyyre 2. western blot that demonstrates the specificity of the mono-
nal antibody did not cross react with the neuronal-type consgional antibody used in the experiments to recognize the eNOS
tutive isoform (155 kD) because the band of eNOS protein waebtein. The monoclonal antibody did not recognize the neuronal-type
undetectable in a homogenate of rat pituitary (Figure 2, to@OS in rat pituitary homogenate, but it specifically recognized the
which was previously positively stained with a monoclona@NOS isoform in homogenates of human umbilical vein endothelial
antibody against the neuronal-type NOS isoform (Figure gells (top). The bottom of the figure shows a Western blot that
bottom). The monoclonal antibody used specifically recogémonstrates the presence of the neuronal-type NOS (155 kD) in rat
nized the eNOS isoform (140 kD) expressed in homogenates%\‘"tary _Iysate, and it does not detect it in homogenates of human
human umbilical endothelial cells (Figure 2, top). endothelial cells.
LPS (10ug/ml) reduced eNOS protein expression in human
peritoneum (Figure 1). A marked decrease in eNOS protein
expression was fouh 6 h after exposure to LPS, and thdess tha 6 h (Figure 3). A marked decrease in eNOS mRNA
maximal decrease in eNOS protein expression was obsereagression was in fact obsed/é h after LPS incubation with
after 24 h (Figure 1). nearly no detectable message 24 h after LPS incubation (Figure
Northern blot analysis of total RNA obtained from humai3).
peritoneal samples demonstrated the presence of eNOS mMRNA
(Figure 3). The eNOS mRNA half-life was determined in thtmmunolocalization of eNOS Protein
presence of actinomycin D (1fg/ml), an inhibitor of tran-  The distribution of eNOS protein was studied before and
scription. Under basal conditions, the eNOS mRNA half-lifafter 24 h of exposure to LPS (J@g/ml). Positive immuno-
was higher than 24 h. Stimulation of human peritoneum wistaining for eNOS protein was observed in peritoneal capillary
LPS (10ug/ml) markedly shortened eNOS mRNA half-life toendothelium and in the mesothelium (Figure 4, A and B). This

ARBITRARY UNITS
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06 12 24 (hours) positive stain for CD68 antigen (Figure 6), a monocyte/macro-
phage marker (24). LPS-activated macrophages are a recognized
. source of cytokines such as tumor necrosis faetdi-NF-«).
eNOS ‘ ‘ - - -LPS Moreover, it has been recently demonstrated that &NEeuces

eNOS expression in cultured bovine endothelial cells (9,10,13).
Therefore, we analyzed the involvement of ThFa the above-
eNOS ' e +LPS mentioned effects of LPS on eNOS protein expression. We first
analyzed the ability of the peritoneal samples to produce &NF-
TNF-a was measured in the RPMI medium obtained after the
incubation of the peritoneal samples for 24 h at 37°C. As previ-
28S e ously reported (25), TNle-was determined by an enzyme-linked
18S o b e iy immunosorbent assay kit (Chromogenix, Ikttal, Sweden) in
which the intra- and interassay variabilities were 1.1 and 4.7%,
respectively. Under basal conditions, the production of TNy
human peritoneum was undetectable and it was significantly stim-
ulated after incubation with LPS. We then determined whether an

_,E 251 LPS anti-TNF« antibody could modify the decrease in eNOS expres-
S (-LPS) sion mediated by LPS on human peritoneum. Addition of a
g N polyclonal anti—-TNFe antibody (1:400) to 24-h LPS-incubated

§ peritoneum slightly prevented the reduction of eNOS protein
W 3 (+LPS) expression (Figure 7). This effect was not observed when a

nonspecific IgG was used (Figure 7). The efficacy of the poly-
-100 clonal antibody to inhibit TNFx activity was previously demon-

B . B i # (hours)  gyrated by its ability to prevent the reduction of eNOS protein

Figure 3.(A) Representative Northern blot analysis of eNOS mRN&Xxpression produced by the addition of TNR<500 pg/ml)

expression in human peritoneal samples incubated in the presencetancultured endothelial cells (25). Moreover, an increased con-

in the absence of LPS (og/ml) for different periods of time. All of centration of anti-TNFx antibody (1:200) failed to demon-

the experiments were performed in the presence of the transcriptiogghte a greater level of prevention of eNOS expression than

inhibitor actinomycin D (10pug/ml). Equal loading of RNA was that obtained with 1:400 anti—TN&- antibody (data not
confirmed by the ethidium bromide staining of 28S and 18S rRN hown)

Each experiment was performed four times. (B) Autoradiographic

MRNA signals were quantified by scanning densitometry and cqg . . .
rected relative to 18S rRNA. The density of the hybridization sign(fl)erltoneal Cytosolic Proteins andBTR of eNOS

was presented on the ordinate as a percentage of the control vamJgNA . . )
immediately before the addition of actinomycin D. In a previous work, we demonstrated that bovine aortic

endothelial cells contain cytosolic proteins that form com-

plexes with 3-UTR eNOS mRNA, which could be involved in
was confirmed by the fact that eNOS protein was co-localizeléstabilization of eNOS mRNA (13). Addition of peritoneal
in cells positively stained by HBME-1, an anti-human meeytoplasmic extracts to a labeled probe containing the entire
sothelial cell antibody (Dako A/S, Glostrup, Denmark) whicl3’-UTR eNOS mRNA, the UTR-L probe, resulted in a gel-
reacts with an incompletely characterized membrane antiganfted band (Figure 8A, lane 1).
present on the microvillous surface of mesothelial cells (23). Cytosolic extracts from human peritoneum were isolated
These cells were negatively stained by factor VIl (Dako A/S§urther afterin vitro exposure to LPS for different periods of
suggesting the presence of mesothelial cells (Figure 4, C aide. These cytosolic extracts showed an increased time-de-
D). Furthermore, eNOS protein was also expressed in cghendent binding to the labeled UTR-L probe (Figure 8A, lanes
positively stained by factor VIII and negatively by HBME-1,2, 3, and 4). Complex formation showed a significant increase
indicating the presence of endothelial cells (Figure 4, C and @fter 6 h of LPS incubation and demonstrated the highest
The histologic examination also revealed that LPS reducbkohding activity at 24 h (Figure 8A, lanes 2, 3, and 4).
eNOS protein expression in both peritoneal endothelial andThe complex between UTR-L and the cytosolic proteins
mesothelial cells (Figure 5). In all experiments, control immuwbtained from LPS-incubated human peritoneal samples was
nostaining in which the primary antibody was replaced witprevented by an excess (1000 ng) of unlabeled UTR-L (Figure
normal rabbit serum produced no positive signal (data n8B, lane 2). Treatment of peritoneal cytosolic extracts with
shown). proteinase K (87ug/ml) before their incubation with the

UTR-L abolished the complex formation, thus indicating the
Importance of Tumor Necrosis Factarin the Effect  involvement of cytosolic proteins in the eNOS mRNA perito-
of LPS on eNOS Expression neal cytosolic extract interactions (Figure 8B, lane 3).

Resident peritoneal macrophages, although low in number,To characterize the peritoneal cytosolic proteins that interacted

were present in human peritoneum, as demonstrated by #ith 3'-UTR eNOS mRNA, we performed UV cross-linking
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Figure 4. Cross sections of human peritoneum. The expression of eNOS protein was detected by a monoclonal antibody against eNOS
paraffin sections. eNOS protein was detected in peritoneal endothelial cells (A; magnificatiof), 2 mesothelial cells (B; magnification,
400X), because eNOS protein staining was co-localized in cells showing positive immunostaining for an antihuman mesothelial antiboc
HBME-1 (C; magnification, 208) and in cells showing positive immunostaining for factor VIII (D; magnification, 200

experiments followed by SDS-polyacrylamide gel electrophoregisotein in both endothelial and mesothelial cells.
analysis. A band with an apparent molecular weight of 60 kD wasVarious studies have demonstrated a potent destabilization
observed in the mixtures of labeled 3-UTR-L and peritoneaf eNOS mRNA in TNFe-stimulated endothelial cells,
cytosolic extracts exposed to UV light (Figure 9, lane 1).Th@,10,13). In the present work, LPS reduced eNOS mRNA in
intensity of the 60-kD band was markedly enhanced after 24 hhimman peritoneal tissue. This effect was observed in the pres-
LPS-incubated human peritoneal samples (Figure 9, lane 2). BEmee of actinomycin D, suggesting that a change in stability of
24-h incubation time was chosen because the maximal bindihg eNOS message may be the predominant mechanism for the
activity induced by LPS was observed at this time (Figure 8APS-induced downregulation of its expression. In addition, a
lane 4). correlative decrease in eNOS protein expression was observed
in the LPS-treated peritoneal samples. It is of note that under
basal conditions, eNOS mRNA was very stable. A similar
Discussion observation was previously reported for cultured endothelial
In the present study we demonstrate that both human peritoreglls (10). However, the present experiments will not allow us
mesothelial and endothelial cells express eNOS protein thatasule out a possible effect of TN&-on eNOS gene transcrip-
modulated by LPS. Furthermore, we also show that peritoné¢iain in human peritoneum until formal experimental runoff
cytosolic extracts contain a 60-kD protein that interacts with tl#tudies are performed.
3'-UTR of eNOS mRNA. The precise identification of the cells It has been demonstrated that LPS stimulated TNpro-
expressing eNOS protein in the human peritoneum demonstradedtion by macrophages (26). In this regard, we recently dem-
positive eNOS immunostaining in both HBME-1—positive mesnstrated that TNk reduces eNOS mRNA stability in cul-
sothelial and factor Vlll—positive endothelial cells. The immunaured endothelial cells (13). Therefore, TNF-could be
histochemical study also demonstrated that LPS reduced eN@®lved in the observed reduction of eNOS expression elicited



J Am Soc Nephrol 11: 1848-1856, 2000 eNOS in Human Peritoneal Tissue 1853

Y eNOSHpp [® 7= | < 140KDa

“ yg\a QQ\
‘ ) v?{" P ] g prs” A LPS
T S, IO e XY, ()
8 2 \‘:f\"”m@' o L e 120
5 ot SN AR 2 L :
R T : ™. Sy o
ghd x- A [ L e LY
ARG i ‘,‘T"f f 6. Ro..q;_}‘;"” E % 80
o "jg« b ‘ P e E
{0 17N - M y 60
; ‘ ‘ > /‘:‘ é *Tﬁ
y I v o g % ; E w
y » f 4 ‘I 7 ';“,H B a T
T AT S O (R ety N A X a * *
b o B S A AR R SR u l__‘

Figure 5. Cross sections of human peritoneum. The expression

eNOS was detected by a monoclonal antibody against eNOS prot Control - +AbTNFa IgG
in paraffin sections previously incubated in the presence and in t
absence of LPS (1Qg/ml) for 24 h. Magnification, 208. B LPS

i .. Figure 7. (A) Representative Western blot that shows the eNOS
s apiite Y R e 2 .. protein expression in 24-h LPS (3@/ml)-incubated peritoneal sam-

= \’ S o B .- :. *" . ples. The experiments were performed in the presence and in the
e em iy Tae ey '» w3 ‘.L_‘ B NI ;J‘"‘ - absence of a polyclonal anti-tumor necrosis faetdfFNF-«) anti-
Zn T Tl ‘ i Lot oales e PRONT N body (AbTNF«, 1:400) and a nonspecific IgG. (B) Bar graph show-
gk ST \ TP s 'Y, e ¢ 3N ing the densitometric scanning of the Western bot. Results are ex-
o LS L ot.o g =gyt .k pressed as meah SEM of six different experiments.P < 0.05 with
L ke oo s s ot = . 0 respect to basal (controlyP < 0.05 with respect to LPS-incubated
= o o T BT R peritoneal samples.
olag e \ i i AR
-%;F; : - S P A AN '_ e \
P e NS, B 2 ; -‘*" Pl A .. human peritoneal samples was associated with a decreased
L B T N T 5 P ~.,r',,w level of eNOS protein and eNOS mRNA expression.
: .4"5“", 7 ( STEAY SRR AN R The cytosolic components of human peritoneum that bind to
: ‘7 R LGS : "1 the 3-UTR of eNOS mRNA were proteins. This was sug-

Figure 6.Cross section of human peritoneum showing the presenceggisted by the fact that preincubation of the human peritoneal
macrophages that were positively stained with CD68 antigen (arrowsytosolic extracts with proteinase K fully inhibited complex
formation with the 3UTR of eNOS mRNA. The UV cross-
linking and SDS-polyacrylamide gel electrophoresis experi-
] ) ) . ments using the labeled-8 TR eNOS mRNA showed a band
by LPS in the human peritoneal samples. Despite that imMygiy an apparent molecular weight of 60 kD. These results

nohistochemistry examination demonstrated the presences%gested that a 60-kD protein binds specifically tdJFR
macrophages in the peritoneal tissue, the addition of an antiyos mRNA.

TNF-a antibody to LPS-incubated peritoneal samples slightly Fnctional evidence demonstrating the involvement of the
prevented the decrease in eNOS protein expression. ThggeD protein in eNOS mRNA destabilization is not shown in
results suggest that TN&-has a modest participation in thethe present work. Therefore, we may establish only an associ-
effect of LPS on eNOS expression. ation between the presence of the 60-kD protein induced by
Several proteins that bind to specific sequences in the 3ps and the eNOS mRNA destabilization. In this regard, the
UTR of many mRNAs have been implicated in the regulatiogctivity of other reported ‘3UTR binding proteins correlated
of their half-life (11,12). In a previous study, we demonstrate@lversely with the destabilization of MRNA (27,28). Moreover,
that the cytosol of bovine endothelial cells contains proteifige molecular weight of the 60-kD eNOS mRNA binding
that interact with 3UTR of eNOS mRNA (13). In the presentprotein was within the range of other previously reported
study, we demonstrated that human peritoneal cytosolic lysagdJTR binding proteins. In this regard, proteins of apparent
form complexes with the complete vitro transcribed 3UTR  molecular weights between 30 kD and 141 kD have been
eNOS mRNA. Furthermore, cytosolic lysates obtained froreported to bind to 3UTR of different mRNA reducing their
LPS-incubated human peritoneal samples showed an increasaid-life (29,30).
binding activity to the 3UTR eNOS mRNA. The enhanced The data presented here could not elucidate whether the
binding activity of the cytosol obtained from LPS-stimulatedPS-dependent increase in the binding activity of the 60-kD
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123 Figure 9.UV-cross linking of RNA protein complex. Binding assays

A B were performed with UTR-L RNA, and the peritoneal cytosolic ex-
Figure 8.(A) Gel mobility-shift assay with the'3untranslated region tracts obtained from human peritoneum incubated in the presence and
(3'-UTR) of eNOS mRNA. Human peritoneal samples were stimun the absence of LPS (3@g/ml) for 24 h. The complex was exposed
lated with LPS (10ug/ml) for different periods of time. (B) Gel to UV light for 20 min and digested with RNase. Cross-linked proteins
mobility-shift assay showing a competition experiment using labeleéd labeled RNA probe were run through a 10% sodium dodecyl
UTR-L with unlabeled UTR-L (lane 2). It is also shown that thesulfate-polyacrylamide gel electrophoresis. A band with an apparent
treatment of peritoneal cytosolic extracts with proteinase K beformeolecular weight of 60 kD was seen. In the lower panel, the bar graph
incubation with the UTR-L fully abolishes the gel-shifted band (lanshows the densitometric scanning of the UV cross-linking. Results are
3). represented as mean SEM of six different experiments.P*< 0.05

with respect to basal.

cytosolic protein was due to a greater binding of the protein to
3’-UTR eNOS mRNA or to the synthesis of new protein opf a reduced ability to express eNOS, could favor changes in
both. In this regard, Mohameet al. (9) and Yoshizumet al. the activity of the peritoneal fibrinolytic system.
(10) showed that destabilization of the eNOS message byin summary, in the present study, we describe that eNOS
cytokines was largely prevented by coincubation with cyclgrotein is expressed in peritoneal capillary endothelial and
heximide, suggesting that synthesis of new proteins was faesothelial cells. The expression of eNOS protein was down-
quired for this effect. It is also noteworthy that although theegulated by LPS. In addition, we observed that a 60-kD
immunohistochemical study showed that LPS reduced eN@g&ritoneal cytosolic protein binds to thé-8TR of eNOS
protein expression in both mesothelial and peritoneal endothgRNA, which increased after LPS stimulation, suggesting an
lial cells, our present experimental design did not allow us tgsociation between the presence of the cytosolic protein and
establish whether the 60-kD binding protein is expressed #@NOS protein expression in human peritoneum. A better un-
endothelial, mesothelial, or both cell types. Additional StudiQﬁgrstanding of the regulatory mechanism of eNOS expression
with isolated cultured cells are needed to elucidate this quesperitoneal cells may lead to new strategies in the prevention
tion. of peritoneal dysfunction during peritonitis.

Loss of eNOS expression in human peritoneal cells could
compromise different cellular functions, favoring the presencg
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