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ABSTRACT  

Persistent severe proteinuriain malariais anindication of rena）  

invoIvement，One Of the secondary complications of malaria．Thelevelof  
awareness ofthis factin many malaria endemic countriesis far from being  
Satisfactory・1n order to address this problem，We uSedthe biuret method to  

estimatethe urinary proteinconcentrationoflOOmalariapatientsattendingthe  
Minnageneralhospltalin Northern Nigeria．The studentt－teStWaS uSedinthe  

analysisofthedataobtained，Thepatientsweregroupedintomalesandfbmalesto  
Seeif sex had any effect on proteinuriain malaria．Results obtaimed showed  

urinaryproteinconcentrationsranglngfrom2－46．5mg／dlwithameanOf12・54±  
8．52mg／dlinthemalariapatients．Thesewere signiBcantly higherthanthoseof  

thecontroIpopulationwithcorrespondingvaluesof2－13．5mg／dla11d5．03±2．37  

mg／dlrespec（ively．There was no significant differencein the degree of  

PrOteinuriabetweenmalesandfemales．Itissuggestedthatmanagementofmalaria  
patientsin endemicareas should gobeyond mereadministration ofanti－malaria  

drugstoincludepathologlCaItest．   

INTRODUCTION  
Severalparasitic diseases constitute am叫Or publichealth probleminthe  

tropICS・Among these areleishmaniasis，trypanOSOmiasis，SChistosomiasis and  
malaria・Theseandotherinfectiousdiseasesarebysomeyetunclearmechanisms  
kJlOWntO beassociatedwith glomerulopathy（V∋1thuysen1996）．Repo11s ofthe  
associationofnephroticsyndrome（CllaraCterjzedbyproteintlria）withmalariain  
SOme endemic coun（ries are avai］ablein theliterature（Salomon et al．1975；  
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Ehrich andHorstmann1985；Rathet al．1990；Scherberich1990；Prakashetal，  

1996；Sowunmi1996）．Falck）arummalariaisrecognizedasanimportantfactorin  
theetiologyofacuterenalfailureinpartsofIndia（Prakashetal．1996）．Ruietal．  
（1998a）observed strong correlation between the concentration of the  
PrOinflammatorycytokjnes，tumOrneCrOSisfactor－alphaandinterleukinl－alphain  
kidneytubulesandtheseverityofproteinuriainmalaria．Itisalsoknownthat  
StrOng COrrelation exists betweenintracellularadhesion molecule－1，theligand  

Ieukocyte function antigen－l，COmplement receptor type3and proteinuriain  
malaria（Ruietal．199Sb）．  

Malariaisaninftctionofthebloodbythehemoglobin－digestlngPrOtOZOan  
parasite，PklSmOdia，Whichis transmitted by anopheles mosqultCreS・The  
physiologicaland ecologicalpatternS Of the disease differs，depending on the  
COmbination ofPlasmodiaandAnpphelesofwhichthere areseveralkinds・The  
mostsevereform ofthediseaseisproducedbyPlasmodiumjblciparumandthe  
AnqpheLesgambiaecomplex（WHO1995）．With300－500mi11ionclinicalcasesand  
l－2mi11iondeathsannually，1nCludingaboutlmillionchildrenfromAfricaalone  
（WHO1997），malariarepresents theworld’s greatestpublic healthproblemin  
terms ofnumberofpeople affectedandthe Levelsofmorbidity andmortality・  
Malariais believed to killthroughcerebralmalaria，anemia and renalfailllre  
（WHO1995）．  

Likein many parts ofAfrica，malariais endemicin Nigeria and until  
SuStainable controT measures are avajlable，malaria remains alife threatenlng  
diseaseinmostpartsofsub－SaharanAfrica．Thisisdespitethefactthattllereare  
manyantimalarialdrugsinthemarket，SOmeOfwhicharecheap（e・g・Chloroquine  
and fansidar），This can be explainedlargely by：the grosslyinadequate health  
serviceswhichsadlyenoughisavai1ableonlytoafew，theintensenatureofthe  
transmission，and theproblemofemerglng drugresjstantparasites・Underthis  
scenari0，itispertinenttocreateorraisetheIevelofawareneSSOfallconcerned，  
Ofthepotentialriskofcomplications suChasrenaldysfunction andconsequent  
POSSiblefatalitythatmightresultfromuntreatedmalariaorcomplicationsofacute  
malaria・Thisisintended to among other things，enSure thorough clinical  
examinationandamorecarefu1andbettermanagementofmalariapatientsshould  
theyreporttohealthcenters・Itisforthisreasonthatthisstudywasundertakenin  
Minna，aSmalltowninNorthWesternNigeria・   

MATERIALS AND METHODS  

Urf乃ピ∫〟〝甲加・■  

Test samples were co11ectedin sterile sample bottles fromlOO malaria  
patients（individua］s who tested positive for the parasites aTld with apparent  
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Clinicalfea（ures of the disease）withno evidence of other forms ofinfection，  

attendingtheMimnageneralhospltaJandtheFederalUniversltyOfTechnology，  

Minna University Clinic．The patients comprised of39malesand61females．  

ControIsamp］es weresimilarlyco11ectedfrom63healthy（noevidenceas faras  

WeCOuldtell，Ofanyotherformofinfectionordisease）staffandstudentsofthe  

FederalUniversltyOfTechnology，Minna．The controlgroup comprisedof4l  

malesand22females．AllurinesamPleswereanalyzedonthedayofcoJlection．   

仙闇肌勒棚可■抑血り〝肋血  

BjuretreagentwasobtainedasakitfromBiotechDiagnostic，Suffblk，UK．  

Urinaryproteinconcentrationwasdeterminedusingrou（inebiuretmethod・   

仇伽∽頑血．■  

ThedataobtainedwereanalyzeduslngthestudentrsトteSt・   

RI王SIJLTS AND DISCIJSSION  
TwoparameterswereconsideredintheanalysISOfthedataobtained．These  

Werethehealth statusofthestudy group（healthandmalariapatients）andsex  

（male and female）．Results obtained showed that the mean urinary protein  

COnCentrationofthemalariapatientswassignificantlyhigher（p＜0．05）thanthatof  

thecontTOl（healthy）su叫ects（Thblesl，2＆3）．Theurinaryproteinconcentration  

Ofthemalariapatients rangedfrom2．O－46．5mg／dlwi［hameanof12・54±8・52  

mg／dl・Thecorrespondingvaluesfor【hecontrolgroupwere2・Op13・5mg／dla爪d  

5・03±2・37mg／dlrespectively・Nosignincantdifference（p＞0・05）wasobservedin  

the urinary proteinconcentration ofmales and females，irrespective ofwhether  

theyweremalariapatientsorhealthyindividuals（Thbles4and5）．  

rlbb］el・UrlnaryPrOteinconcentrationinhea］thyindiYiduals（Hl）versusma】aIla  
patients（MP），  

Nurr［berofcases MeanproteinconcentraEion（mg／dJ） SD  SE  

H1  6二i  

MP  lOO  

2．37 （）．30  

8．52  0．85  

ProbabiLity＝0．CKX）at95％confidenceinterval，   
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rrhble2．Urinaryproteinconcentrationinhealthymales（HM）versusnaLemaJada  
patients（MMP）．  

Nurnberofcases Meanproteinconcentratiorl（mg／dI） SD  SE  

2．96  0．31  

乱11 1．30  

HM  41  

MMP  i9  

4．89  

13．77  

Pmbability＝0．CKX）at95％confidenceinterval．   

Thble3．Urinaryprdteinconcentrationjnhealthyfemales（HF）versusfemalemalaria  
匹tient5（FMP）■  

Numberofcases MeanproteinconcentratlOn（mgノdり  SD  SE  

3．01  0．64  

S．75  1．1  

5．30  

11．75  

HF  二！ユ  

mP  （il  

nobability＝0－〔拙）at95％coれ甫dencei打Ielγal・  

Theurinaryproteinlevelsofthemalariapatientsasobservedinthisstudy  
are very disturbing when compared withthe＜15・O mg／dlper day whichis  
COnSiderednormalandconsideringthefactthaturine sampJesanalyzedinthis  
studywerecollectedoncefromthepatientsandnotovera24－hourperiod（we  
hadextremedifncultyingettingthepatientstoprovidetheirurinesamplesover  
24－hourperiod）．Moreover，thebiuretmethodisre）ativelyalesssensitivemethod・  
Although the mean urinary protein coneentratian of the malaria patients was 
12・54mg／dl，30％ofthepatientshadv山ueswelloverthe15・Omg／d11imitwhile  

22％had values of13－15mg／dl（data not shown）．We believethat the urine  

samplesofthelaterwhencollectedovera24－hourperiodwi11alsocontainmore  
thantheacceptablelimitof15・Omg／dl・Itisthereforepossiblethatabout52％of  

thepatientshadpathologicalcwsofproteinuriaLAbout5％ofthepatientshad  
whatweconsideredsevereproteinuriawithurinaryproteinconcentrationsof27・O  
mg／dl，36r5mg／dl，38・5mg／dI，46L5mB／dland46・5mg／dl・Thesemayrepresent  
chronic casesinindividuals who have n〔）t had adequate treatmeTlt OVer a  
prolongedperiodofinfectionandtheobservedeffectmightbeacumulativeeffect  
whichcouldleadtorenaldysfunction．Inadequatetreatmentofmalariaovertime  
isacommonoccurrenceinmanypartsofruralAfricaandevenamOngtheurban  
population・Intheurbamareas，theproblemarisesmainlyfromselfLmedication  
where unski11ed personnelrsin medicine stores scattered around the towns  
administer the selfrprescribed drugS tO the patients・In manyinstances too，   
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prescrlptlOnand medicationmay beobtained fTOmqualified medicalpersonne］．s  
butmanyapatientwouldfailtotakethedrugsasprescribedwithoutsupervision  
（Whichisalmostalwaysunavailable）．Intheruralareas，patientsareusuallyleft  
withnooptlOnbuttouselocalherbswithalltheattendantprob］ems．  

Thble4・Urinaryproteinconcentra（ioninheaJthyma］es（HM）versushealthyfemales  

（HF）．  

Numberofcases MeanproteiTICOnCentratiorl（mg／dl） SD  SE  

HM  4】  

HF  22  

2．96  0．31  

3．O1  0．64  

Probability＝0．57at95％confjdenceinterval．   

ThbJe5－UrInaryPrOteinconcentrat10TliTlmaJe（MMP）veTSuSfemaJema］ariapatien（S  
（FMP）．  

Numberofcases Meanproteinconcentration（mB／d］） SD  SE  

8．11   1．う  

8．75  】．】  

MMP  ：i9  

FMP  61  

l二i．77  

1l．75  

Probability＝0．24at95％conndencejn（erva】．  

Thetwohighesturinaryproteinconcentrationsof46．5mg／dlwereobtained  

fromfemalepatienlsandofthelOOmalariapatients，61werefemales・Whether  
thesehaveanygenderimplicationisanopemqueStion・  

IthasbeellrePOrtedthatnephriticsyndromeandchronicrenalfailureoccur  
Onalarger scalein thetropicsthaninthetemperateareas（ChugandSakhuja  

1990）pThisrnaynot beunconnectedwithparasiticdiseasesprevalentintropical  

areas and not soin the temperate areas．Although reports haveit that renaL  

disorderin Plasmodium falcIParuminfectionis transient，CaSeS Of persistent  

glomeru】onephritis are also known（Boonpauck皿aVig and Sitprija1979），We  

tllerefore suggest that management of allclinicalcases of malaria reportedin  
hospltals and health center should go beyomd the mere administration of  
antimalarialdrugS tOinclude a thorough pathologlCalexamination，bearlnglLl  
mind that agood numberofthosethat reportin hospltals orhealth centers are  
Verylikelyto bechronic patients．A simple estimation of urinary protein may  
helppreventrenalfaiLureandconsequentdeath．   
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