CHAPTER V

DISCUSSION AND CONCLUSION

Increasing evidences have su r a complex interaction between
ANG II and NO (Henningto W son 1997: Pueyo, 1998).

Moreno et al. (2002) have‘m at,,;cutﬂ as prolonged infusion

conscious (Persson et a

1994).

S

various mediators including . ANG I (Froklam‘lﬁ
1995) and NO (lee;éi et al., 1993). Besi cor
could impair renal hem'jiynamlcs ANG II plays a ce' ral role in initiation

and progressio %’ ge in ureteral
obstruction (Klﬂ ﬁﬁldi?t?’l m M m%) ANG II
upregu ;ﬂ%ﬁ]pas qnﬁwgﬁqﬁa 'e t l et al.,

1995), o (Gou et al er growt factors and cytokmes

(Klahr and Morrissey, 1998; Sharma et al., 1993; Klahr and Morrissey,
1997, Bander et al, 1985; Hammad et al., 2000) that lead to the

Ishidoya et al.,

ictive effects that

accumulation of extracellular matrix proteins and, eventually, fibrosis.

ACEI as well as ARA are found to blunt the expression of such substances
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In concomitant with amelioration of histological changes (Ishidoya et al.,

1995; Klahr and Morrissey, 1997; Kaneto et al., 1994).

Several studies have shown that NO protein expression and, thus,
plasma as well as urine NO were elevated in UUQO (Morrissey et al., 1996).
NO could counteract the alteration in renal hemodynamics induced by
ANG II (AKki et al. 1997). Apart ating affect, NO could also
affect tubulointerstitial ﬁbroﬁ &96) NO obtained from
eNOS exerts antifibrosis™Bropesi \ﬂule - erlved NO enhances
fibrosis (Huang et al., 2000, itiy arginine administration in UUQ

t also improves
Inlﬁnzone etal., 1995;

To date, there arejo
renin angiotensin system op eit either renal eNQS or iNOS protein expression

during ureteral obﬁuuoﬁj@%ﬁ%@ qu_tj;r]ﬁdje this aspect.

The results show fhat eNOS protein: is well expressed constitutively

cytOPIaSIan‘W of el fubtlaf, bpithdlidl colls) and Telomdati, Such
findings conbur with previous studies showing that eNOS expression is
located in glomeruli, preglomerular vasculature, proximal tubules, thick
ascending limbs, and collecting_ducts in normal rats (Terada et al., 1992;
Ujiie et al., 1994). One day and seven days after UUO, the present data

show that the renal eNOS protein expression increased in both the cortical
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and medullary region (Figure 4). The explanation for this alteration may

involve some mechanisms as follow.

It has been shown that UUO could enhance NOS activity in
microdissected segments of IMCD (Valles and Manucha, 2000), and could
increase eNOS protein expression in rat kidney (Hegarty et al., 2001).

w A level in renal tissue
biopsied from obstructed k1d \ the time of pyeloplasty

(Valles et al., 2003). As wmg r 1 G IT during UUO is

one of the main mechanis t NOS activity and

Moreover, UUO also upregulate

protein expression (Mo , 0/ : et al, 2001).
The induction of NOS ex ﬁ%tlon in UUO could
counteract the vasoconstrictive £f ét&; €h reduces renal blood
flow (Moody et al ‘ _
Ureteral obstruction i ?_;’ a (Klahr 2001; Moody et
1975). In obstructed kldne.f,::iﬁifasg . th lpsﬂateral renal

vascular resistance is
(Moody et al., 1975). F

Ve allﬁrmn accumulation

technique has revealed a pré)gasswe reducth(_)}l in inner medullary plasma

tlow within a few igufs bfter OUY iR 8544 §1) T976) Tinder normal

physiological condifions, in the rat kidney, th& tissue partial, oxygen
pressure is ﬂ WﬂFa @ﬁ(‘%m M%ﬂq@w r&ejﬂla&ms et
). During ureteral obstruction, the reduction of oxygen

consumption is observed in renal tissue (Kurokawa, 1982).

The eNOS protein expression is regulated by hypoxia. The cell
culture studies showed that the amount of eNOS mRNA and protein are

increased in porcine coronary arteriolar endothelial cells (Xu et al., 1995)
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and in bovine aortic endothelia] cell (Arnet et al., 1996). Moreover, the rats
subjected to hypoxia (9 - 10% Oxygen exposure) has the increment of both
eNOS RNA and protein expression in various tissues including kidney
(LeCras et al., 1996; Gess et al., 1997). Therefore, the induction of eNOS

expression in the present study may result from decrement of renal tissue

perfusion. In addition, a previous s has demonstrated that ureteral
obstruction in mice causes pro ﬂpoxm and necrotic injury
(Cachat et al., 2003).

During ureteral obs od flow is gradually
declining, the ureteral pr progt :" R r (Lanzone et al.,
1995; Schulsinger et al., 19 : Pmand Briggs, 1979).
This results in increased resses, and then renal

increased oxidant stress, togetﬁ ' W1
...r “J‘J") “} —‘?f =

mRNA expression in tlzsrat renal cortex p%“ﬁro et al., 1997).
i bovine aortic endothelial cells s ow that the cells

Qn (Awolesi et al.,
;iglifiliféf 6 ‘uﬁJm ”ﬁmf %L&Qﬁsﬁxiﬁsiﬁiiﬁ
B T A Y Y

In the present study, both ACEI and ARA slightly decreased renal
eNOS protein expression in 1-day UUO rats. This may be caused by the

€xposed to mechanical sgetch induces eNOS express

inhibition of renin angiotensin System and, then, less activation of NOS. Of
interest, the eNQS protein expression was progressively increased in 7- -day
UUO group although the animals still received either ACEI or ARA.

The mechanisms for this alteration are more complex.
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The two distinct subtypes of ANG II receptor have been defined and
designated as type 1 (AT;) and type 2 (AT,) receptors (Arima and Ito,
2001). Most of the well-characterized actions of ANG II are now generally
considered to result from stimulation of AT, receptor, whereas AT,
receptor may exert opposite effects against AT, receptor (Arima and Ito,
2001.

ion, a recent study has
—#

Regard to biological %\‘ '
e —
demonstrated the antlﬁWno ena@ during obstructive
i \e% accelerated renal

nephropathy (Morrissey a
interstitial fibrosis and col _observed in adult

AT, receptor null mutant

coronary endothelial cells (Sto, et 271995 > and rénomedullary interstitial

In 7-day ARA-tieat +-animals;—the—present sty 4y | shows that the
eNOS protein expression ﬁas SU i anﬁ]was progressively
increased in the medulla, ’l}us may be the result of the more bindings of

ANG II to AT, recﬁt%ﬁ @%@%@ cloidad phiay. It has been

reported that AT, rééeptor mediates the production of nitric oxidesin renal
interstitial cm Wf‘x@&@ln@mzﬁj %’aa’ray?ib&l)f] a El
|

The enhancement of eNOS protein expression in a long-term ACEI
treatment also was observed in the present study. As well known that ACEI
not only increases bradykinin (BK) concentrations but also activates
bradykinin B, receptor (Ignjatovic et al, 2002). After activation of

B, receptor, elevated intracellular calcium is observed and then NO release
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is noted in cultured cells (Ignjatovic et al., 2002). In addition, the more
available of bradykinin during ACEI treatment could bind to the B,
receptor as well, the binding of which has been shown to decrease renal

fibrosis induced by ureteral obstruction (Schanstra et al., 2002).

It has been shown in the last few years that ANG II can stimulate the
synthesis and release of endothelin\ | in endothelial cells or vascular
smooth muscle cells (Ferri %alan et al, 1997). In
ureteral obstruction, the on ‘_fof V@othelin converting

enzyme-1 and endothelin- (BT, in rats are enhanced

(Feldman et al., 2000).

ykinnin pathway,
ACEI has an additional e its ceptor expression

uld ameliorate the

increased expression of ‘ET. cted kidney but no

changes in ET, mRNA CXpression” “be served. Interestingly

ACEI markedly increased end I's) mRNA and protein
= -"""'la-" 34 :j-

expression in the obstnﬁted kldney (Mofldarg‘)@ . In endothelial

cell culture, Hirata et Ve eceptor agonist

and thé-u relaxes vascular
smooth muscle (Karak1 et aP' #1199 OS protein
expression durmg at e ﬁ:ﬁ fﬂﬂflﬁqj\! ediate via
activation of ETy re tor. Howeve e d is
needed. quf] Qﬂigﬁﬂ%ﬁwg%

Regarding iNOS expression, it has long been established that iNOS

stimulates the productiozgof NO and c(

is typically induced by cytokines and lipopolysaccharides (Wolf et al.,
1997). Many studies have demonstrated iNOS expression in renal epithelial

cells, such as proximal tubular and medullary thick ascending limb of
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Henle’s loop (Markewitz et al., 1993; Kone et al., 1995). In ureteral
obstruction, the results related to INOS expression have yielded
controversial data. The in vivo study by Fitzgerald et al. (2001) has found
that UUO enhances iNOS mRNA and protein expression in medulla
whereas the expression is diminished in cortex. Recently, Miyajima et al.

(2001) have shown that the iNOS mR level in the obstructed kidney is

peaked at day 3 and decreased signif /y y 7 but the level is less in
. Rl : :
day 14. By contrast, the rena&‘r 4 ﬁd to mechanical strain

—
has an increased iNOS :

in NO production

(Hegaety et al., 2002). T 0 ofiN S €3 ion are more subtle.

The upregulation in %ANG II activated
cytokine-stimulated N agnitude of iNOS
mRNA  accumulation (Na , 1994).
On the other hand, transfor - (TGF-B) induced by
ANG II (Pimentel et al., 1995; I{m} 99) and mechanical stretch
(Mlyajlma et al., 2000) Educes iNOS'fe re as, NO production

=B could suppress

INOS expression throuég various pathways In mﬂophages, TGF-B
reduces the stabili ﬁj Ejamj nﬁf?q plo‘ﬂ Vodovotz et
al., 1993). Moreﬁf: SO muscle cells, B reduces the
expression jﬁ()j TEFF (191'31%%'3)‘] ﬁ%’ and
translation ﬁ‘ el & aﬁ m levels thermore, TGF-B also decreases

the numerous transcriptional factors that induce transcription of the iNOS
gene. These factors are NF-kB (Xie et al., 1994), interferon regulatory
factor-1 (IRF-1) (kamijo et al., 1994), and AP- 1 (Chung et al., 1996).
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Besides the potent effect on iNOS expression, TGE-B could reduce
the activity of iNOS without affecting its expression. TGF-f can enhance
the activity of arginase in macrophages, thereby, limiting the availability of
L-arginine, the substrate for all isoforms of NOS (Boutard et al., 1995).
In addition, TGF-B can suppress the production of tetrahydrobiopterin

(Schoedon et al., 1993), an obligatory 7actor for NO synthesis. However,

iINOS protein expression

data. These data agree wi : ) 1. (2001). They showed
| — e —

that INOS mRNA levelswas™ oo parable. (Uantities in patients with

congenital ureteropelvie®junefiot /obstruction compared with controls.

s
complex. The counterbalancingfﬁﬁts
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that angiotensin blockade could attenuate renal egOS protein expression in

oy UUQ R 8 by TR Tht Ihiaiignlor nbeib@isil sysiem

ameliorates Increased NO production and nephropathy induced by UUO.
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