CHAPTER V
DISCUSSION

Discussion is expressed in relation to the heading topics as

follow.

peroxide, peroxynitrat ire ‘ icated in cell signaling, gene

9558 The cellular

transcription, mitosis, ap@ ‘ "3 ; oconstriction
sources of reactive oxygenispecies “multiple namely NADPH

oxidase, lipoxygenas CYG Jjena plasma membrane,

electron transport i;”w i | xanthine oxidase,

hemoglobin, transitkﬁ meta C—u”ﬁ) from cytosol and

cytochrome P-4 ﬁ‘ m fxcreased cellular
metabolism wi anced productlon of reactive oxygen species
rave bR S DS VI H e e anc
renal failure®™*”. This study indicates that both increased reactivz
oxygen species and decreased antioxidant defense have been
substantiated in our renal patients. Increased plasma MDA and

erythrocyte MDA in conjunction with a depleted plasma glutathione

and vitamin C and a reverse ratio of oxidant and antioxidant imply
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that there is an oxidant/antioxidant imbalanced state. Similar

(58-60)

observation in chronic renal failure have also been reported In
excess, reactive oxygen species and their by products are capable of
causing oxidative damage and cytotoxicity to cells. This results in

increased oxidized LDL, oxidative metabolic products of

/ ‘ well as liberation of

‘:ﬁb factor(sz’, intercellular

carbohydrates, fat and .

eisosanoids®, chemoki '

adhesion molecule ( | of transcription factor
nuclear factor kappa : ntioxidant imbalance
the defective antioxida xXcessively generated
reactive oxygen specig nducs d oxidative damage to
cells in particular the endo e@% re optimally situated at
the interface between tHe @iréulatin and the vessel wall to
serve as a sensor gld : yithin the circulatory
microenvironment fioxidant imbalance

endotheiial cell ﬁmww %‘y’wrﬂ@{] Iﬂpﬁrroﬁc patients® "’

Increased oxidafive stress to tpe glomerular endothehal cell would

induce dyQuﬁﬂraxﬁ ﬂ@ %%Wzﬂ %l%&]l’]@:%we amount

1ncr1m1nate in endothelial cell death.
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Glomerular Endothelial Dysfunction, Hemodynamic Maladjustment

and Renal Tissue Injury

In response to such oxidative injury, the glomerular endothelial

cell would increase productions ,of wvasoconstrictive substances

namely angiotensin II, endg omboxane A, whereas the
production of endotheli ‘ ndent vasédilator such as nitric oxide
is defective as well as( zed L e excessive amount of
reactive oxygen specigs. /Intrarenal | ‘ 10dynamic study which
revealed an elevated o ce in these nephrotic
patients does  supp@rt & i .. & ‘prec otation. Such a
provasoconstrictive e a hemodynamic

maladjustment with a predéffifant’ vasbconstriction at the efferent

AN T
arteriole (increased ﬁilt;a "ﬁ‘g “Tatio between GFR and RPF to

above 0.2). The preponderant ve ' dtthe efferent arteriole
not only increases thD intraglomerular hydroi&tic pressure but also

exaggeratedly xﬁjﬂﬂ% :ﬂamwﬂlﬂTﬂT which supplies

the tubulointerstitial compartrpent (Flguresl 2) The hemodynamlc
sy R D SR HUHIA S FEEptomeror
hydrostatlc pressure to 55+2 mm Hg (normal < 53 mm Hg)
implicating an intraglomerular hypertension The presence of
intraglomerular hypertension in conjunction with the reduction in
renal plasma flow (mean 178+73 ml/min/1.73m2)‘ and with the

hemorheologic alteration secondary to the additive effect of oxidative
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stress to the endothelial cell inducing vascular inflammatory gene
expression such as vascular adhesion molecule, mononuclear cell
infiltration and procoagulant surface expression; would culminate in

o x 4 . (32,68-70)
the glomerular cells injury inducing glomerulosclerosis™ .

The reduction in peritubula ry flow secondary to the
hemodynamic maladjustment rent arteriole exerts a

significant hemodynalf'—’ ipon th ulointerstitial structure.

induce an ischemic igjury to abu omtersmial structure and the

development o ﬂl@ :ijegard increased
production of muclear factor- appa Was etected In nephrosis

assoc1atewq3awww ’g%ﬂf‘ﬁsﬁ chemokine

expression “was also demonstrated in puromycin aminonucleosi e

. (12)
nephr051s

. It has also recently been demonstrated that (1) there is
an inverse correlation between the reducton in peritubular capillary
flow and the incidence of tubulointerstitial fibrosis. That (2) the

reduction in peritubular capillary flow precedes the development of
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tubulointerstitial ~ fibrosis"" . In addition, we have recently
demonstrated that there is also a correlation between the renal
perfusion and the tubular function determined by the fractional

(73)

excretion of filtered magnesium (FE Mg) Thus, this preceding

information has emphasized the important role of glomerular

endothelial injury and it ic impact that induces a

sion of renal disease
which is quite contras ' general consensus which believes in the

therefore the glomerul othelial licrovascular injuries are

(74)
the secondary event

Therapy with Antoxia

The precﬁﬁ W Ejkalﬁﬁ e view that the
oxidative stress fand antioxi ant defect is 0 be responsmle for

e ena RN GNTIFRI ) 3 AT cimerer

endothehal cell dysfunction with impaired release of vasodilator and
subsequent reduction in renal perfusion observed in nephrotic patient
by which it induces nephronal damage and renal disease
progression. In accordance with the therapeutic strategy, a

correction of antioxidant defect in conjunction with the administration
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of vasodilator”™ to correct the hemodynamic maladjustment would
likely improve the renal perfusion and prevent the progression of
renal disease. Based upon this therapeutically strategic approach,

the administration of antioxidants namely vitamin C and vitamin E

restores the antioxidant status to d normal. It has been a general

% tralizing superoxide anion,
reactive oxygen specie ‘ @e, nitrogen dioxide and
also acts as a coantio( egenerating Ol-tocopherol (vitamin E)
from the O(-tocophero i ‘ ; 'itan has also been shown to
regenerate glutathiong® ’ : ": 0, from respective one-
electron oxidation pro | ‘_ . SANC ' major property that vmakes
vitamin C such an eiffec v‘g .@pr&il da;i, S the stability and low
reactivity of the ascorby .hr——i - 1 when ascorbate scavenges

Iol . (80) : .
a reactive OXYy g8 go] ecies . The impaired

endothelium depende Aatkedly improve by

vitamin C in essentialmxypertension )

AULINENINYING

In respect % vitamin E, a 5omb1ned vitamin E and selenium or

glutamlon’q%rllea:ﬂlﬁﬁ @H M&&n’aea\ %ms&l\/e oxidative

(82-84)

damage to renal structure and function Increasing dietary

vitamin E level significantly attenuates renal oxidative damage in the
puromycin nephrotoxicity model of focal segmental

(85-87)

glomerulosclerosis in the rat Therefore, both vitamins C and

E administration would assist in neutralizing the reactive - oxygen
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species and thereby minimizing the tissue damage by oxidative
stress.  Such an event would spare the vasodilating status of nitric
oxide (NO). Increased available NO would exert a cellular protection
to the nephronal structure as well as to the glomerular endothelial

cell. A decreased endothelial cell cytotoxicity was demonstrated

following the therapeutis n of antioxidants and

vasodilator. (Table 8 an t to the renal function,
the therapeutic regim | \\ erlolar resistance. The

relaxation of efferent

ton| s.;o the intraglomerular
T ‘ § also enhanced the
capillary flow increased
/min/1.73m following
treatment (Table 5 an e improvement in renal

perfusion vorrelated‘})wu;h "tﬁé""’ glomerutar tion as well as the

greased from 44.8+24

tl‘m glomerular filtration

rate increased FT ﬁ_? 5 jj_‘ﬁ(? ml/min/ 1.73m”"
and the FE Mg significan ly reduce from 7+2% to 57+3 following
treatment: ’Q wwax&ﬁw}'ﬂ%QQ %tﬂs’}ﬁcﬂ: treatment

with antioxidant and vasodilator in relevant to the improvement in

ml/min/1.73m” to 60&34 m

renal functions (vascular + glomerular + tubular) is quite contrast to
the natural course of this disease in severe nephrosis under
conventional therapy wherein there is a progressive reduction in
renal perfusion, a progressive decline in creatinine clearance and a

9 . 5 (88-92)
progressive increase in FE Mg.
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