April 2008

Trade Science Ine.

Volume 2 Issue 1

BIOCHEMISTRY

A Judian Joaraal

— Pyl Paper

BCAIJ, 2(1), 2008 [04-07]

Urinary lipid quantitation in nephrotic syndrome

Jeevan K.Shetty'*, Shivananda B.Baliga!, Mungli Prakash?,
K.Gopalakrishnal, Sanath Sadananda?, B.Shivaraj?
1Department of Biochemistry, Kasturba M edical College, M anipal, Kar nataka, (INDIA)
2Department of Phar macology, Xavier Univer sity School of M edicine(ARABA)
*Department of Biochemistry, Sint Eustatius School of Medicine, (DUTCHANTILLES)
Tel : 0091-0820-2922326, 0091-98443 03671

E-mail: drjkshetty1978@yahoo.com

Received: 12" December, 2007 ; Accepted: 17" December, 2007

ABSTRACT

Nephrotic syndrome is characterized by proteinuria, lipiduria, hypoal bu-
minemia, and edema. Studies determining thelevelsof urinary cholesterol
and urinary triglycerides are very few. Study was carried out in 44 primary
(group 1), 54 secondary (groupll) cases of nephrotic syndrome and 40
healthy controls for group | cases and 30 for group Il cases. Urinary
cholesteral, urinary triglycerides, serum albumin, creatinine and fasting
lipid profiles were estimated. There was significant increase in urinary
cholesterol and urinary triglycerides excretion in group | cases compared
to group Il (p<0.001). There was significant rise in lipid parametersin
cases compared to controls (p<0.05). Correlation was observed between
urinary total protein and urinary total cholesterol (r=0.936 p<0.001, r=0.599
p< 0.001), urinary total triglycerides (r=0.456 p<0.001, r =0.440 p<0.001).
Negative correlation was observed between serum albumin and urinary
total cholesterol in group | cases (r=-0.474 p<0.001). In conclusion we
found significantly increased lipiduriain primary nephrotic syndrome com-
pared to secondary nephrotic syndrome.
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INTRODUCTION

The association between lipemic serum and coagu-
|able urine has been recogni zed for over 150 yearsand
by the early part of century the occurrence of hyperc-
holesterolemia, lipidiuriaand hyperlipidemiain neph-
rotic syndromewas established. L ater, serum lipopro-
teinswere studied in nephrotic syndrome patients.
Nephrotic hyperlipidemiaischaracterized by elevated

serum cholesterol and triglycerideleves, whichared-
most entirely dueto increasein very low density lipo-
proteins and low density lipoprotein fractions?.
Lipiduriain nephrotic syndromemainly consistsof cho-
lesteral, triglyceridesand high density cholesteral. High
density lipoprotien particleswhich aredightly larger than
abumin areexcreted in urine, whereaslow density li-
poproteins, which aremuch larger, arenot excreted?.

According to previous study mean cholesterol ex-
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cretionin nephroticurineis0.8mg/dl™, but finding was
based on smdl samplesize (n=5).

Therearevery few reportsregarding the quantity
of cholesterol andtriglyceride excretion in nephrotic
urine, thisisdueto fact that the methods availablefor
estimation of urinary lipidswerevery laborious, time
consuming and sparse. Most of the methodsrequire
whole 24 hour sample of urineinlargealiquots, and
needsprocessing likediays's, concentration and lipid
extraction steps. None of previous studies reported
regarding thequantiation of urinary cholesterol and trig-
lyceridesin primary and secondary nephrotic subjects.
Inthe present study we have quantitated urinary cho-
lesterol and triglyceridesin both primary and second-
ary nephrotic syndrome patientsand compared among
them.

MATERIALS& METHODS

Samples

Thestudy was carried out on 44 primary (group )
and 54 secondary nephrotic syndrome patients (group
I1) aged between 3-75 years. Fourty age and sex
matched hedlthy control sboth for primary and second-
ary nephrotic syndromes were used. In both groups
the patientswerewith proteinuria>100mg/dl and crea-
tinine clearance of >35ml/min/1.73m? weresd ected for
thestudy. All the patientswererecruited from Kasturba
Medica CollegeHospitd, Manipal, India, who came
with symptomsand sgnsof nephrotic syndrome. Diag-
nosisof underlying renal lesion wasmade on clinical
grounds and confirmed by appropriatelaboratory tests
and renal biopsy. Ethical clearancewasobtained from
indtitutiona review committeeandinformed consent was
obtained from the subjectsinvolved inthe study.

Twenty-four hour urinewas collected from these
patientswith hydrochloric acid aspreservative. The
urinary sampleswerestored at 4 degree centigrade until
anaysisand after centrifugationtheclear urinesamples
that arefree of any sediment were processed for the
determination of protein, cholesterol, triglycerides.
Fasting blood sampleswere also collected from these
patients and serum was separated subsequently and
processed for determination of fasting lipid profile, se-
rum albumin, total protein, serum cregtinine.
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Methods

All theglassware, gpparatusused for thestudy were
washed initialy with detergent solution and rinsed with
distilled water and dried in hot air oven. Cholesterol
and triglyceride enzymatic kits were obtained from
Pointe Scientific Inc. USA. Special reagentswere ob-
tained from SigmaChemicals. All other chemicalsused
forthesudy wereof andyticd grade. Fastinglipid profile
was estimated by enzymatic method using automated
anayzer, Hitachi model 912. Total cholesterol estima:
tion wasdone by cholesterol oxidase method; high den-
sity lipoprotein was estimated by samemethod after
precipitating thelow dengty lipoprotei ns, very low den-
sity lipoproteinand chylomicrons!®. Triglycerideswere
estimated by enzymatic mixture containing lipoprotein
lipase, glycerol kinaseand glycerol-3-phosphate oxi-
dase and peroxidasd®. Thelevelsof serumtotal pro-
tein and albumin were measured us ng automated ana-
lyzer, the albumin concentration wasdetermined by its
ability to bind with bromocresol green (BCG), anan-
ionic dyeto form blue green colored complext”8, Bi-
uret method wasdonefor estimation of serumtota pro-
tein using bovine serum abumin asstandard®. Jaffe’s
method was used for serum creatinine estimation by
automated andyzer*?. Urinary total proteinwasmea:
sured by Biuret method using bovineserum albuminas
standard(*Y,

Determination of urinary cholesterol andtriglycer-
ideswere done by precipitating the 24 hour clear urine
sampleindiquotsand precipitated lipidswereextracted
into chloroformusing (1:1vol/val) chloroform: metha-
nol mixture. Chloroform|layer containing urinary lipids
were evaporated under gentle stream of nitrogen gas.
Reconstituted cholesterol oxidaseand triglyceridere-
agent were added to separate tube containing precipi-
tate of urinary lipids obtained by similar and ssimulta-
neous processing as mentioned above. After 10 mins
of incubation the color devel oped wasread at 540 nm
(12). For all theestimations, cdibration curvewas pre-
pared using appropriate standardsand using the cali-
bration curvevaueswere cd culated for deciliter of se-
rum and urine. All the above estimationsare carried out
withgppropriateblank solutions. All thespectrd andys's
wasmadeat 25 degree C using Genesys 10UV single
beam spectrophotometer equipped with onecm quartz
Cuvette,
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Satistical analysis

Statistical andysiswasdoneusing statistical pack-
agefor socia sciences (SPSS) version 10. Theresults
were expressed asmean+ SD. A p value <0.05 was
consdered statisticaly significant. Unpaired student t
test was used to compare mean va ues. Pearson corre-
lation wasapplied to correl ate between the parameters.

RESULTS

Therewass gnificant increasein urinary total cho-
lesterol and urinary total triglyceride excretioningroup
| cases compared to group Il (p<0.001). Significant
increasein serum total cholesterol and triglycerides
(p<0.001, p<0.001) was observed in group | cases
and aso in group Il cases (p<0.001, p<0.05) com-
pared to their respective controls. Correlation wasob-
served between urinary total protein and urinary total
cholesteral in group | and group Il cases (r=0.936
p<0.001, r=0.599 p<0.001) respectively. Urinary to-
tal proteinwasd so correlated with urinary totd triglyc-
erideingroup | and group |1 cases (r=0.456 p<0.001,
r=0.440 p<0.001) respectively. A significant negative
correl ation was observed between serum adbuminand
urinary total cholesterol (r=-0.474 p<0.001) ingroup |
cases(Figure1). Mean£SD for all the parameters and
patient characteristicsweredepictedin TABLE 1.

DISCUSSIONAND CONCLUSION

Association of heavy proteinuriaa ong with hyper-
lipidemiaisregarded asintegral feature of nephrotic
syndrome. Characteristicaly, tota plasmacholesterol
andtriglycerideslevelsareeevated. In agreement with
previousstudies, we observed el evated level sof serum
cholesterol and triglyceridesin both primary and sec-
ondary nephrotic subjectscompared to controls. The
mechanisms underlying theseabnormalitiesare multi-
factorid, involving bothincreased rates of hepatic syn-
thesisand defective clearance and catabolism of circu-
lating particles®®. Though thehyperlipidemiarevertsto
normal oncethe proteinuriaisnormalized, but consid-
ered asmost common causeof cardiovascular risk factor
inchildrenand adults. In adultsnephrotic hyperlipidemia
hasgot 11 foldincreasesintotd death rate dueto coro-

TABLE 1: Patient character sticsand M ean = SD of all serum
and urinary parameters

Group | (Primary)

Group Il ( Secondary)

Co(nlt(;)ols Caseg(44) Controls(30) Cases (54)
AGE 7+4 10 +7 52+ 17 58+ 19
SEX(M+F) 6+4 25+19 20+10 34 +20
TC(mg/dl) 155+25 338+184** 175+ 29 206+ 84*
TG(mg/dl) 110+ 15 301+ 185** 136+34 182+ 83*
HDL (mg/dl) 45+ 8 42+5 40+ 6 35+5
LDL (mg/dl) 88+14 226+ 105** 11816 145+ 62*
TP(g/dl) 6.8+0.5 53=1.6%* 7.3x£03 6.1+ 0.6**
ALB(g/dl) 43+04 21+0.6* 43+03 29+0.6**
CREAT(mg/dl) 0.7+0.3 0.8 £0.3 0.9+0.3 1.2+03
UTP(g/day) 4.6+ 0.6* - 31+01
UCH(mg/day) 12+ 5.0%* 33+1.6
UTG (mg/day) 7.5+ 3.4% 34+16

** p< 0.001, *p< 0.05; TC-Total Cholesterol; TG- Triglycer-
ides; HDL-High Density Lipoprotein; LDL-Low Density Lipo-
protein; TP- Total Serum Protein; ALB-Serum Albumin; CREAT-
Serum Creatinine; UCH- Urinary Cholesterol; UTG- Urinary
Triglycerides; M+F- MaletFemale
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Figurel: Correlation graph between Urinary cholesterol
and Serum albuminin primary nephrotic syndrome pa-
tients

nary event4,

Thehypoa buminemiainthenephrotic syndromeis
contributed by increased lossof dbuminintheurine. In
agreement with previousstudies, serum concentrations
of cholesterol correlated with renal clearance of abu-
min. Serum a bumin negatively correlated with urinary
cholesterol inprimary nephrotic patients (Figure 1). It
isduetofact that hypoa buminemiastimulatesalbumin
synthesisand al so other hepatic proteinslike very low
density lipoproteinwhich arerichin cholesterol which
arefiltered through theglomerulug*. Inour study 80%
primary nephroticswere of minimal change disease
which ischaracterized by altered membrane perme-
ability and loss of negatively charged dbumin and very
low density lipoproteinswhich arerichin cholesteral.
Thisfinding isin accordance with Klahr et .al, who
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demondrated that theamount of glomerular permegbility
correlated withtheurinary total cholesterol excretion*.
Severd sudiesshownthat hyperlipidemiaintheneph-
rotic syndrome can attribute to progression of renal
damagein children aswell asadultsand dso theeffec-
tivenessof lipid lowering drugsin preventing the pro-
gression*d,

Human urinenormally containsvery smal amounts
of lipids. However in nephrotic syndromeurinary ex-
cretion of cholesterol, cholesterol esters, triglycerides,
freefatty acids and phospholipidsisconsiderably in-
creased. Inour study we observed increased excretion
of urinary lipidsin both type nephrotic subjectsbut de-
greeof lipiduriaismore marked in primary compared
to secondary nephrotic subj ects and showed good cor-
relation with degreeof proteinuria. Thismay bedueto
fact that many of urinary lipidsoriginatefrom plasma
and alsothehyperlipidemiaismoreseverein primary
nephrotics®, Thefinding of positive correlation be-
tween urinary total cholesterol and urinary totd protein
would be compatiblewith enhanced glomerular filtra-
tion of plasmalipoproteinsasthe causeof lipiduriain
the nephrotic syndrome*”. Urinary totd triglyceridewas
well correlated with urinary total proteinonly in both
primary and secondary nephrotic syndrome, it may due
to hightriglyceridemiahasrapid triglycerideturnover
whichisnot seenin mildto moderatetriglyceridedl-
evation*4,

According to previous studiesthe values of mean
urinary cholesterol excretion andthevauesvariesfrom
onestudy to other. Klahr et a showed mean concen-
trationsof urinary cholesterol in 17 nephrotic patients
was34mg/L andMartin et a haveshown 35 mg/L with
anisotropicdropletsand 8. 7mg/dl inurinewithout aniso-
tropic dropletg™®. In our study the mean cholesterol
excretionin primary was 12.8 mg/day and 3.3 mg/day
insecondary nephrotics. Our resultswerevery muchin
concordancewith that of Martin et al and weused the
clear urine sample devoid of cellular debrig*. We ob-
tained mean urinary totd triglyceridesvauesof 7.5mg/
day and 3.5mg/day in primary and secondary nephrotics
respectively.

Inconclusion, hyperlipidemiaand lipidiuriaof pri-
mary is more marked compared to secondary neph-
rotic syndromeand corrdated wel with proteinuria. The
mean urinary total cholesterol and urinary totd triglyc-
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erideexcretionin large study group which constitutes
both primary and secondary nephrotic syndrome.
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