
!'otumc-13 lIseuc-UTlJuty-2JAIIPRINTISSFINo.ZH9-555XlIX)I:r036106/ijar

Professor Departrnent of Biochernistry, Amala Institute ofMedical Seiences, Amala
N, ; Thrissur 68055, Kerala state, India. Author

Junior Resident Department of Biochemistry, Amala Institute of Mediccl Scienceg
Amala Nagaq Thrissur 68055, Kerala state, India.

Junior Resident Department of Biochemistry, Amala Institute of Medical Sciences,
Amala Nagar, Thrissur 68055, Kerala state, India.

Senior Research Fellow Department of Biochemistry, Amala Institute of Medical
Scienccs, Amala Nagar, Thrissur 68055, Kcraia statr, India.

Professor and HOD Department of Biochemistry, Amala Institute of Medical Sciences,
Amala Thrissur 68055, Kerala state, India.

The influence of diet and gender were analysed in fasting, 30-minute and 60-minutc post prandial setum creatinine and

creatininoclcarance. Asexpccted, geaderdiflereirccs weresccn inall tbethreesets ofserum creatinine v'alucs, with higficr
values in males. Bu! there were no gender difl'erences seen in the dree sets ofcreatinine clearance values. The lack ofgender differences in
creatjnine clereoce nuy be tlue to increased plasma creatininc compensated by increased cnncentration of ,.1'ine creatinine as given by the

equatiu, Creatininc cleaxance = tFVlP. Fasting and 60-minutcs serum cratiaine srd crsatitrioe clsarafcr data u'ere fouad to bc clearly positive$
skcwed with outlicrs. These resulls indicaled that the posirive skewing and the presence ot'outliers may be oarly markers of kidney dysfimotion.

Such positive skewing was seen above 1.0 mg/dl sarum creatininc. There were more outlicrs observcd with 60-minute creatinine clearance,

ABSTRACT

rhe 60-minute postprandial creatinine clearance maybe abetter early markerforabnormal kidney function thanthe otherparameters.

INTRODUCTION
Therc are different biochemical markers ofrenal fimctions, disease. or
iajury that are done io blood and uriae samples. The markers of kidney
fimctio*rs may bc endogemrs substarc€s (e.9. Cratinine and Urce) or
exogenous substances (e.g. Inulin). Some markers ofrenal functiot are

used to determine glomerular filftation rate (GFR), which are widely
used as a robut indicator of renal function ( I , 2 ). Urea is a poor mar*er
of GFR, as it is produccd at variable rates, undorgoes marked
reabsorpticn by thc tubulss, and its lcvel is influenccd by rnany othcr
conditions. srrch es livrr discesc, and dictary intakc ofprotcirs (3).
Senrn or plasma creatinine is an endogenous substance used as a
markcr of glomerular filtration, tubular functions, to $age chronic
kidney disease, along with uline albumin content if the abnormalities
havc pmsistcd lbr lcngcr thsn tlx'cc mcnths (4), and in acutc kidncy
injtry(5).

This sfudy examined the influertce of diet on serum creatinine and

creetinine clearance by assalng tisting and post prandial senrm

creatinine in appareutty heal&ry individuals above forty years of age.

METHOIX)LOGY
Serurn crearinine was assayed liom biood sampies collected lrom
apparetrtly healthy individuals above lbrty ycars ofage in the morning
frsting and 30-minutc and 6Gminute post-prandial (oost brealdast)
samplcs.

Scnnn creatininc and thc caleulated crcatinbe clcarance data wcre
anatyzed for disuibutiors and gender differences. The differeuces in
the concentration senrm creatinine in the fasting state and in the
posBrandial states urere estintated arnong healthy iodividuals above

forty years. Fasting, 3O-minute and 60-minute setum creatinine
samplcs rrerc comparcd wi& cach othcr.

Samples were collected in the Clinical Biochernistry Laboratory
Amala lnstitutc ofMcdical Sciences. Pafticipants wcre staffand their
relatives in Amala Institute of Medical Sciences above forty
sclcctcd alramdonr, making surc [hal. thc numbcr ofmalcs anil

inclusion the participants frlled out a questionnaire with
informatiol, wcight, height, age, gender ard other
informatiou. Blosl was tben collected berwcen 8 and 8.30 art
morning, foll nwsd by postprandial sanples a*er 30- arxl
Thc samplcs wcre centnfuged to scparate s6rum at 3000 rpm for

minutes md assayed for serum creatinine. Chemistry assay of (a)

creatitrine was assayed by creatininase enzymatic me*rod in dry
chemistry autoanalyzer, Vitros 5,1 t'S from OCD, USA. An assay of
creatininc in senun (6) was done by &e cnzpnatic method which
forms creatine by creatinine amidotrydrolase, is convcrtcd to sarcosinc

by creatine amidino hydrolase. Sarcosine forms glycine.
formaldehydc, and hydrogea peroxide *'ith sarcosine axidasc.
Hydrogen peroxide is assayed by peroxidase to form atomic oxygen
rvhich forrns a colored pro&rct from a lcucc4ye, whose cotolis
m€dsrir€d at 670 nm b1' reflectanec rysctroecogt- Thc repo*ablc ramgc

for creatinine in serum is 0.05 - 14 mg/dl and in urinc is l.O5 - 3'16'5
mg/dl, respectively. Vitros chsruisky products calibrator kit I for
oeatinine is certified by NIST (National Institute of Standards and

Tcchnclogy); Rclbrcncc mctuisl SRr\"{ (Standard Rcfcrcncc N{atcrial)
914a. Mthin laboratoryprecisionofVitros 5,1 FS fbrserum creatinhe
was I.8% CV at t .2 mg/dl. The Reference range of S. Creatinine was

0.8 - 1.5 mg/dlinmalesand0.7- I.2 mg/dl-in females.

Equrdonr rnd ds0nifons for Crcrdline cleerenct
CreatinineClarance =

Urinary concentration of creatiaine {U) x Volume ofurine (V)
P.lasma concentration of crearinine (P)

Data Analysis by Statistical Methods Statistical analYsis fqr
salculating mean. SD and sample charackristrcs, distribudon and the
infsrcntial sktistics were doneby SPSS sofuHare (7).

RESUIjTS
D{ctribudor of frr@ cerum crcadnlnc and creafiniae clearencc
Distribution studies of selected tasting. 30- and 60-minut€s
postprandial serurn creatinine in apparently healthy inrlividuals above

forry years wqre cxamined. f)ata distribution was etamincd hy
ruear{-SD, mcdian and Shapiro-Wlk tests (Table l), Thc Shapiro-
Wilk test indicatcd lhat the distribution of fasting S. Crcatinine and

Creatinine clearm.ce had a P vahre of <0.001 and 0.021,
indicating that the distribution was positively skewed

charecferisltcs of tglstin1d and 3& eud d)-
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graphically by Histogram and Box-Whiskerplot ffig, l, Fig .2). Thr.se
results indicated that most ofthe fasting S. Creatinine values were less
&an I mgidl. Thc &w velucs above I mg/dl nere found to be
positively skewed (Fig. I). The fasting creafinine clearance data
showed that the distribution was nearlv platykurtic Gig.l). Serum
creatinine had two positive urtiiers.

The data distribution of the fasting sample was also evaluatsd

Figurt 1. Histogram of the rlistriburinn of &c fasting S. Creatinine aad
Creatinine Clearance.

Figure 2. Box-Whisker plot of the tasting S. Creatinine and Creatiniae
cleara$ce.

Illctrffion of S.mfuutcS. Crtethire.d Cre*ti*ine e{c**asc
The 30-minute S. Creatinine and 3O-minute creatinine clearance r*rre
tbund to be positlvely skewed above I mg/dL (!i*.3 and lig. 4).
Creatinine, Creatinine clearance were found to be having clear
bimodal r{istributiqn

**ar at{dr*i {Sr**fi

Flgure '{. Box-Whisker plot of the 30-minute post prandial S.
Cre*inine and 30-minute Creatinine clearance.

Dlstribution of 60=rninutc post pr*adiel S. Crcetlninc,
Crerllllnc Cleamnce
The 60-minute posQrandial serlrn creatinine and creatinine
werepositively

Skewed (Fig. 5 aad 6).The Box-Whisker plot of S.
Creatiuise ckaraace shorved po,sitive skewfurg witt one
outliers, respectively (Fig. 6).
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Flgure 5- Histogram of the 60-minute post pirandial S. Crcatinine and
6f)-minute Craatininp clearance.

Crcaiinine anri 60-rninui.e Crcaiin inc Clcarance.

Gcader differenccs betweeu fasting, 30-miaiute end 60-mininte
postpr&did S. Creatinlne and Creatinine Clearance
There *'ere gender dirlererces in the lasting 30-minute and 60-minute
S. Crcatinirre values (-Iable 2). S. Crcatinire values were higher in mak
sirmples than in female samplcs. But there wsrc no gender difftrences
seen in Creatinine clearance values (Table 2).

Table 2. Gender differences in S. Creatinine, Creafinine Cl,earauce
anelytes wit& ln fardng and

Differences in fas'tng, 3O-minutes and 60-minutes post prradiel
sctrom Crcitlrhein h*Ithy adultr above 40yerrs of rge.
Dfferences were calculated using studeni t tcst (Mann Whitney U
test). There u,as no differences between fasting and 30-minute in post
prandial serum creatinine levels in males and females (Table 3)" But,
there was a borderline increase in creatinirre clearance in the female
sample at 60-minute *den compared tc thc ta^ethg saa-rplc (P = 0.081).
Similariy, tbere rvas bordediae inercase in 30.rninute post prandial
serum creatinine when cornpared to that of 60-mioutes post prandial
serum creatinine (P= 0.101)

in fasting, 3O-minutes and 60-minutes post
Crcc{ininc rnd Crec+lniB€ Cl,e*renccir }cdthy

40 years of age. Differetrces were calculated using
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Figure 6. Box-Whisker plot of the 60-minute post prandial S.
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Fasting and 3o-minutes posl prardid 0.458 0.627 0.60 r 0.854
I;asting and 60-mioures post Drandial 0.'t02 0.792 0.615 0.081
iO-minuiEs post prandiul and 6G
minutes post prandial

0.Et 0 0.985 0.959 0.10 r

DISCLISSION
Thc dislributiolr ctarecterirtics of S. Crcatiain€ !.d CreatiaiEe
Clcannce ftom saoples collccicd frorr apparcndy healthy individuals
wcre analyscd. Festing, 3GminutE post prandial, and 60-min|x!
p8fp,rsndial [rlood wcrc collccted- S. Creatinine w{s not normally
distributed due to positive skewing and the outliers indicated tlrat
appalcitly hcahhy individuals had somc higher valBca of S.
Crealitrinc. Tbis slatemedt aasulres thal a norhally diBtributed
srlnpleE below 1-0 mg/dl might be heahhicr than the positivcly
rtsc,'Ed sanplcs aad rhe outlier. lodividuals u'idr S. Crcarinirc
b.hvccn 1.0 and 1.4 mg /dL rnay bc at a highcr risk of kidrcy
dystradi66

Thc anaiysis of Jo-rninutc S. Creatininc disrriburion by rhc rwo
merhods (Histogram and Box-Wliske, plot) showed posirive skewing,
platyturtic ot bimodal distributian. aad thc prcscncc ofoudids.

The platykurtic ot trimodal form ofthe distributidl may rcsult flom the
li,rionI ofditrcrcnt adjac.ot sutgroup dttsibotiois. such nr d.l.s and
fc@ales, from thc prEsence or absence of type 2 disbetcs mellihrs or
impaired fastirs and post-prandial glucos€ levels. or liom agc
variations. These obsGrvatiois indicrtd ttEt rhe s.mple r|r y be
funhcr partitioned aocording to variations in GFR in the subgrotgs, as
mentioned abovc. Such vnriations snd ircr€ased dysfiEctiul of &e
kidrny lrray o..ur $Drc wilh tlr. mnle gcndcr abd *ith ircrea* in qc ( I ).

Thc dir&ibui{ros ot ia$i!8, 3& rad 60-oi!Dte5 S, Crearirioe aod
Creatioinp Clcarancc w9r9 oot aormally distribu.d duc !o positive
skcEing. These resulb indicatad that S. crentidide may be a be$er
Bartcr forcady ki&ley discasc.

Thc highcr S. crcatininc in malcs in thc fastint, J{rfiinutcs, and 60-
roirutcs sanrplcs may bc thc rcsult ofitrcrEased m{sclc mass i! malcs.
The lack of geoder differedc€ i! the fasting, 30- ard 6&minues
.rEatilrirE aLeancc trry bc du! to iad€as€d pksma crcrtininr bain8
cqnp€nEated by incrersed cancco&ation ofurinary cr€atinine ss given
by the equation (Uv)/P Ihcre was genrtcr <iitererce seen in serucl
creatininc in the fasting, 3Gminures, and 60-minurcs samples.

coNcr.usroN
Thc data on slrurn ficadnc and cIeatininc clcarancc wcrc evaluatcd in
thr fastitrg, 30- minut s, atrd 6&rninutes sanrples of scrurr. S.
crcatitiDe and cleatiniDe clearaace may tre used as early oar*ers of
kidDcy d),sfunctions. as th€ data were positively skcwed \rith outlier6
abovc I mg/dl. Tbe increase iD the coDccntratioo of glucose is
damagiry to the kidney and may be the cauce ofpocitive skcwirg in
cr€atiaine conccrbatioBs. There welE no major chaoSgs in thc lastirS,
3G@inutes add 60{irutes valu€s of S. Creatiaiac. But dteic werc
dillcrencd in gdnder in the fasting, 3o-minotcs and 6&minut€s S.

Crcatininc serrplcs. But thcre w€rc no gefidcr diffcrcaces in sratininc
clcaritrcc. Thcsc rcsults indicate that S. crcatidne ard crcatilinc
clea.raoce l)ray be useful e,rly nErters of derectiol for kidney
dysfimctian.
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