CHAPTER I

INTRODUCTION

BACKGROUND AND RATIONALE

Ureteral obstruction (UO)\ hen the kidneys produce urine
normally, but the urine is ungple to me afferent ureter into the

structures, 1nclud1nW /pelvis and™ ca‘lxces (hydronephrosis).

A sudden blockade o acutc UO whlle slow, progresswe
blockade causes chroni

bladder (Klahr, ZOOI)W bjs up@dlstentlon of the kidney

i permanent damage to the

kldney (failure of kidney) (KlalnﬁOOl#y etal., 1998).
e <=
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rate (GFR) (Hammaj et al., 2000; B al‘:'i 1985), urine output,'
reabsorptlon of solutesﬂ.(sodlum) and v&z}}er (Hammad et al., 2000). The
obstruction cﬂ%@%ﬁ%ﬁhﬂ%}ﬂ ﬂaﬁsium, and could
induce acidification defect (Vaughanet et al., 1970). The infilfration of the
kidney By WCioplade{ (Kl and [NiGrrissey, 597, hi] Subscquently
fibrosis Of the tubulointerstitium (Klahr and Purkerson, 1994) are oftenly
observed. These changes involve several vasoactive compounds, such as
‘angiotensin II (ANG H) (Fro’kiéer, et al., 1992; Ishidoya et al., 1995), nitric
oxide (NO) (Pifnentel et al., 1993), thromboxane A2 (TBXA2) (Yarger et
al., 1980), prostaglandin E2 (PGE2) (Yarger et al., 1980), as well as
endothelin (ET) (Hammad et al., 2000). | |
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ANG 1II, a poteat vasoconstrictor that production is rapidly
stimulated following the onset of ureteral obstruction (Pimentel et al.,
1993). Most of the biological effects of ang10tens1n are transduced by_
angiotensin I type 1 (ATT1) receptor. (Satoh et al. , 2001). These result i in
increased mean arterial pressure (MAP), induced elevation of afferent and
efferent glomerula arterioles leadnig fg" F and GFR decrement (Klahr
‘and Morrissey, 1998), as well as reduce?ﬁ%ﬁg)tlon of Na* by 1nh1b1t1ng
of Na*, K* ATPase (MaE‘ﬁnand Fato 2000

There is an ircre 'bern e \for a pivoEal role of ANG II in
te'rs;‘.ilfal function and structure. These
, ,cytoﬂn@s and ‘chemokines (Klahr and
tmg‘ 1nﬂ{&atlon of monocytes/macrophages
anc;leordﬁpy, 1997) transforming growth

....-a,-
2

factor - B1 (TGF - B1) (Kanet‘o_eLal l@?nyﬂnentel et al., 1995), tumor
necrosi¢ factor-o (‘TNF a’) (Gou et fr"‘,"zom) plftelet-denved growth
factor (PDGF), andT wiclearfactor (F _:(Bander et al., 1985;
Hammad et al., ZOOJ expressmn These medlatg;s are important for

influencing renal tuul
include regulation |
Morrissey, 1998), and’pr
(Sharma et al., 1993;

fibrous tissue formatlon whlch can cause rcnal damage

Treatments with anglotensm convertmg enzyme inhibitor (ACEI) or
ATI regeptory antagonist (ARA) havé been shown to have)d beneﬁmal
effect in uo (Ishidoya et al., 1995 Klahr and Momssey, 1997). Both
treatments lead to decrease MAP, but increase RBF as well as GFR (Klahr
. and Morrissey, 1997) and prevent the progressmn of tubulointerstilial
fibrosis {Ishidoya et al., 1995; Kaneto et al. , 1994). However, a competitive
blockade with ARA could prevent monocyte/macrophage infiltration in
kidney with UO (Klahr and Morrissey, 1997). -



It has been found that, besides ANG I, NO also is stlmulated durmg
uo (Momssey et al., 1996; Huang et al., 2000; Schulsmger et al 1997)
NO is a highly reactive gas that has a potent effect on renal function
mcludmg decrease in arterial blood pressure (BP) and increases in renal
plasma flow (RPF) and GFR (Moncada et al., 1991; Tolins et al. , 1990). 1n
addition, NO could act as an antlﬁb drfy ctor in the chronic phase of UO

(Morrissey et al. , 1996). s /
vy =
NO is synthesized=ftom- pgecursoa_‘__m'ginine; by the enzyme

distinct Nb%‘ isoforms have been
itutive forms of endothelial (eNOS) and

nitric oxide synthes

identified, including
neuronal (nNOS) ori
‘inducing elevation of i ,
The third isoform, indugibl NOS (iN O
(Fleming etal., 1998). # 4 .

"NO productlog is rapldly mcreased ed in rats with UO (Pimentel

et al., 1993). Both MS as well as eNOWessmn and protein
are increased in UQO ratk (Hegarty et al., 2001). TheJNOS knockout mice
show decreased nal ﬁbf (Huang et al.,

2000). On the ﬂgg m‘Tﬁ can increase NO
production (Chang et al,, 2002) tra arginine
methy] at rfi ﬁ'ﬁ Tg‘ ﬂ}ﬂlﬁﬁﬂlﬁcanﬂy

increases but_decreases RBF and renal function (Chevalier et al,,
1992). L-NAME also reduces Na* and water excretion (Lahera et al.,
1991). These results are similar to those observed with increased ANG II
(Blantz et al., 1976). Both ACEI and ARA prevent most of the changes in
renal and glomerular hemodynamics a55001ated with NO inhibition

(Nicola et al., 1992). In contrast, an acute suprarenal infusion of ANG II




increases renal eNOS mRNA expression, while a chronic infusion
increases eNOS protein expression (Hennington et al., 1998; Moreno et al.,
2002). These data suggest that ANG II can stimulate eNOS synthesis and
this may be one of the mechanisms which ANG II enhances NO production
(Hennington et al., 1998; Moreno et al., 2002). |

Both of which interact ¢ in the regulation of renal

function and may affect rena ‘ gh many mechanisms.
However, at present, there i ng _the role of angiotensin
roduction during UUO. In

system on renal NOS exps el a ‘
\\‘\.\ evaluate the role of
i .p\'.xv}uiw UUO model.

the present study, AC
ANG II on renal NOS e
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