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ABSTRACT

Total thiol status of plasma, especially thiol (-SH) groups over protein
contributes maximum to the plasma antioxidant status of the body. Serum
protein thiols were found to be decreased in various disease conditions
including chronic renal failure patients. Only few studies determined the
levels of urinary protein thiols in disease conditions. The current study
was designed to know the levels of urinary protein thiolsin patients with
different grades of proteinuria. The study was conducted on urine of 40
healthy controlsand 61 caseswith proteinuria. Based on proteinuriacases
werefurther divided into two groups; group | -microproteinuria (150-300
mg protein/d), 32 cases, group | 1-frank proteinuria (>300 mg protein/d), 29
cases. Urinary thiol levelswere determined by spectrophotometric method
using dithionitrobenzoic acid (DTNB). We found significant decrease in
urinary thiols in group | cases (p<0.01) and in group Il cases (p<0.01)
compared to healthy controls. In conclusion, urinary thiols are decreased
according to the grades of proteinuria.
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INTRODUCTION

Thetotd thiol statusinthe body, especidly thiol (-
SH) groups present on protein are considered as ma-
jor plasmaantioxidantsin vivo and most of them are
present over albumin, and they arethe major reduc-
ing groupspresent in our body fluids?. Contribution of
glutathionetotota thiol statusisminor; hencemgority
of tota thiol statusis contributed from abumin bound
thiol groups®. Thelevelsof protein SH in the body

indicateantioxidant status, andlow level sof protein SH
correlated with increased level s of lipid hydroperox-
ides’ and advanced oxidation protein products
(AOPP)4,

Albumin, amgor plasmaprotein whichmaintains
thecolloidd osmoatic pressureinblood vesse sand acts
ascarrier for many compoundsin plasma, andisaso
animportant extracd lular antioxidant. Albumin con-
tainsan exposed —SH group over cysteine-34 residue
and providethebulk of total plasmathiol pool™. Loss
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of proteinsin different disease conditionslike chronic
rend failure, long standing diabetes and diabetic neph-
ropathy, patients with sepsis, may lead to decreased
functional capacity of mgjor plasmaprotein dbumin.
Severd previous studiesindicated increased produc-
tion of reactive oxygen speciesin CRF* diabetes
mellitud” and sepsis¥. Prakash et d . found decreased
protein thiolsin serum of uremiapatientsand such de-
creased protein thiolswere correl ated positively with
decreaseinadbuminleves.

Inthecurrent study, wehavedetermined thelevels
of proteinthiolsin patientswith different gradesof pro-
telnuriaand compared them with that of norma healthy
controls.

SUBJECTSAND METHODS

Subjects

Thestudy was carried out on 61 proteinuriacases
and 40 hedlthy controlsin the Department of Biochem-
istry, KasturbaMedical College, Manipad, Indiafrom
October 2006 to July 2007. Mean age and sex of pa-
tients was 36+8 years and 43males/18 females, and
that of controlswas 34+8 years and 29 males/11 fe-
males, respectively. Caseswerefurther classifiedinto
two groups based on protein excreted in urine per day.
Group | - microproteinuriawith 150-300 mg protein
per day (32 cases), group |l - frank proteinuriawith
>300 mg protein per day (29 cases). None of the pa-
tient groupsreceived any form of antioxidant medica-
tion. The hedthy controlswerenot on any kind of pre-
scribed medication or dietary restrictions. Thisstudy
was approved by institutional review board and in-
formed consent was obtained fromall subjectsinvolved
inthestudy.

Samples

Twenty four hour urinesampleswerecollected from
Department of Nephrol ogy in bottles contai ning tolu-
eneaspreservative and assayed for urinetota protein,
creatinineand protein bound thiols.

Reagentsand methods

Special chemica 55’ dithio-bis (2-nitrobenzoic
acid) (DTNB), wasobtained from Sigmachemicals, St
Louis, MO, USA. All other reagentswere of analytical
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grade.

Urine protein thiols were measured by a spectro-
photometricmethod usng DTNBE?, Theleve sof urine
total proteinsand urine creatinine were determined by
usingautomated dinica chemigtry andyzer(Hitachi 911).

Satistical analysis

The results were expressed as mean + standard
deviation (SD). A p value of <0.05 was considered
datidicaly sgnificant. Satisticd andys swasperformed
usingthe Statitical Packagefor Socid Sciences(SPSS
10, Chicago, USA). One way analysis of variance
(ANOVA) followed by multiple comparison by post-
hoc test was used to compare mean valuesamong the
threegroups.

RESULTS

Asdepictedin TABLE 1, therewassignificant in-
creaseintotal proteiningroup | cases (p<0.01) and
group Il cases (p<0.01) compared to hedlthy controls.
Therewassignificant decreasein urinary proteinthiols
ingroup | cases(p<0.01) andingroup |1 cases(p<0.01)
compared to healthy controls. Among thetwo groups
incases, group || shown sgnificantly reduced level sof
protein thiolscompared to group | (microproteinuria)
Cases.

DISCUSSION

We havefound significant increaseintota protein
infrank proteinuriacases and microptotei nuriacom-
pared to healthy controls. Although proteins are ex-

TABLE 1: Biochemical parameter sof proteinuriacasesand
healthy controls(expressed in mean + SD)

Healthy  Proteinuria Proteinuria
controls group | casesgroup Il cases
(n=40) (n=32) (n=29
Urine
Creatinine 0.82+0.07  0.66+0.1*  0.44+0.12*
(g/day)
Urine protein
(mg/24 hr 84.8+31.3  198.14+32.4* 1542.3+567.6*
urine)
Urinary
protein thiols o7 531 142,76 236.54:81.2* 132.82:57.2*
(umoles/g
of protein)

*p value < 0.01 compar ed to healthy controls
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creted in urine but wefound decreasein protein bound
thiolsinurine, but logically there should beincreasein
protein bound thiolsin urineaccording to theamount of
proteinuria Thisindicatesthere occursoxidation of these
protein bound thiolsin the body beforereachingoutin
urine. Albuminisanimportant chain breaking extra-
cdllular antioxidant which containsan exposed cysteine-
SH groupsand providesbulk of “total serum thiols™?.
Previous studies have shown significantly decreased
protein thiolsin serum of uremiacasesand correl ated
positively withserum abumin®. Thesefindingssuggests
that excreted dbumininurineisdeficientinthiol groups.
We specul ate that the decreased thiolsin urine of pro-
teinuriapatients could be because of increased oxida-
tion of albumin bound thiol groupsinserumduetoa-
reaedy existing oxidative stress. Henceexcretion of such
abumindefiaent inreduced form of thiol groupsinurine
decreased theleve sof protein boundthiolsinurine.

However, our dataisjust anindication of such pos-
shilities, to provethisoneneed to undertake well de-
signed studiesto understand themolecul ar detailsfor
thesefindings. In condusion, our datasuggeststhet there
issignificant decreasein urinary thiolsin patientswith
proteinuriaand it varieswith the amount of protein ex-
cretedinurine.
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