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Abstract 
         Urine proteomics have been an area of interest and recently in Kala-azar as an alternative sample 

type for serum or plasma. Because of simplicity, noninvasiveness of collection and simpler matrix.  

Many studies had detected an increased protein excretion in the urine of patients with active Kala-azar 

due to renal involvement particularly by an immunological related mechanism(s). This study have 

demonstrated the presence of three different protein profiles in Iraqi children (Patients: including 60 

children aged 4-60 months) with defined Kala-azar using the conventional SDS-PAGE on urine 

samples. Urine protein profile in Kala-azar patients revealed three groups of banding patterns: group-

1(33.4)% of the patients show the pattern of 5 bands with a MW. Ranged (512.861-158.489), groups-2, 

3 were (55, 11.6) % of the patients showing 2 banding proteins with a MW. ranged (512.861-199.526) , 

(199.526-181.97) respectively. These findings may be correlated with other epidemiological studies 

that revealed the presence of different clinical presentations like fever, spleenomegally, hepatomegally, 

thrombocytopaenia, and different response to leishmania therapy. Furthermore, the presence of 

different protein patterns may also be related to the chronicity of infection and the degree of renal 

involvement.  The presence of a similar protein band between group-1 and 2 may be of diagnostic 

purpose and further studies on expanded number of patients are required to identify that kind of protein 

or other urine protein profiles.   

Key words: Protein band, protein pattern, sodium dodecyl sulphate-poly acrylamide gel 

electrophoresis (SDS-PAGE), urine proteome, visceral leishmaniasis. 

 الخلاصة
ٔيؤخشاً فٙ داء انهشًبَٛبث الاحشبئّٛ كًُٕرج بذٚم نعُٛبث انًصمِ أَٔ  اْخًبو ةحشكم انبشٔحُٛبث فٙ عُٛبث انبٕل دائش

انبلاصيب. بسبب انبسبطتِ فٙ انحصٕل عهّٛ ٔسٕٓنت خًعّ بخدُب انٕسبئم انببضعّ كبلادٔاث اندبسحّ اضبفّ انٗ بسبطت يبدحّ 

ٍِ يخضاٚذ فٙ بٕلِ انًشضٗ ا ٍْ انذِساسبثِ طشذَ بشٔحٛ نًصببٍٛ ببنهشًبَٛب الاحشبئّٛ فٙ انفخشِ انُشٛطت نهًشض الاسبسّٛ. إكخشفجْ انعذٚذ يِ

ٍِ يخخهفتِ فٙ ًَبرج بٕل ِ٘ خصٕصبً بًب ٚخعهق ببٜنٛتِ انًُبعّٛ. كشفج ْزِ انذساستِ ٔخٕدَ ثلاد يدبيٛع اًَبط بشٔحٛ  بسبب انخبثشانكهٕ

ٍِ )انًشضٗ انًشخصٍٛ ببنهشًبَٛب الاحشبئّٛ:  شٓش( ٔرنك ببسخخذاو حقُٛت انخشحٛم انكٓشببئٙ  ٓٙ-ٗطفم بعًشِ  ٓٙالأطفبلِ انعشاقٛٛ

( % يٍ انًشضٗ اظٓشث خًس حضو ٗ.ٖٖ) ٔانخقهٛذ٘ )ْلاو يخعذد الاكشٚم ايبٚذ( عهٗ عُٛبثِ انبٕلِ. ٔقذ كبَج كًب ٚهٙ: يدًٕعت 

انًشضٗ اظٓشث ( % يٍ ٙ.ٔٔ،  ٘٘كَبَجْ ) ٖٔ  ٕ( دانخٌٕ، يدًٕعّ 23ٗ.2٘ٔ-2ٙٔ.ٕٔ٘بشٔحُّٛٛ يَع ٔصٌ خضٚئٙ حشَأذَ بٍٛ )

ٍِ نكم يًُٓب يَع ٔصٌ خضٚئٙ حشَأذَ بٍٛ ) ( دانخٌٕ ٔ عهٗ انخٕانٙ. 2ٔ.31ٔ-ٕٙ٘.33ٔ، ) (ٕٙ٘.33ٔ-2ٙٔ.ٕٔ٘حضيخٍٛ يٍ انبشٔحٛ

ًَّٗ ى انكبذ حضخ ’ْزِ انُخبئحِ قذَْ حشُحْبظَُ ببنذِساسبثِ انٕببئّٛ الأخشٖ انسببقّ ٔانخٙ كَشفجْ ٔخٕد انعٕاسضِ انسشٚشٚتِ انًخخهفتِ يثم انحُ

 ًَ ٍِ انًخخهفتِ نشَُبَّ ب أٚضبً ٔانطحبل، قهت انصفٛحبث، ٔاسخدبببثّ يخخهفّ نعلاجِ انهشًبَٛب الاحشبئّٛ. علأة عهٗ رنك، حضٕس أًَبطِ انبشٔحٛ

. كًب  ِ٘ ٍِ يًبثهتِ بٍٛ انًدًٕعتِ  إٌيُخعََهقّت ببصيبٌ انًشض ٔدسختِ انخذخّمِ انكهٕ ٍْ قذَْ حكََُٕبٌ  ٕٔ ٔٔخٕد حضيت بشٔحٛ بًكبٌ  انفبئذةيِ

ِٙ يًب ٚسخذعٙ اخشاء دِساسبثِ  ٍِ أَٔ كشف  أخشٖنهغشضِ انخشخٛص ٍْ انبشٔحٛ ٍْ انًشضٗ نخًَٛٛض رنك انُٕعِ يِ  أًَبطٔعهٗ عذدِ يٕسّعِ يِ

 يٍ انبشٔحُٛبِث فٙ عُٛبث انبٕلِ. أخشٖ

Introduction 
         Visceral leishmaniasis and cutaneous 

leishmaniasis caused by Leishmania donovani 

and Leishmania tropica or Leishmania major 

respectively are known endemic diseases in 

Iraq.Visceral leishmaniasis had been prevalent 

in Iraq for the last 2-3 decades causing serious 

problems 
(1) 

. It represents an important factor 

in infant's mortality in this country 
(2) 

.Diagnosis of  visceral leishmaniasis generally 

based on clinical presentation and 

microscopical demonstration of the parasite in 

smears, aspirates of bone marrow or culture of 

these aspirates on certain culturing media. 

However, the techniques are painful, 

hazardous and need skilled personnel and 

equipped hospitals some times difficult to be 

obtained 
(3) 

. Since visceral leishmaniasis is 

occurring in places of poor socioeconomic 

conditions where health services are poorly 

developed 
(4)

 , the diagnosis in this case is 

difficult to be obtained using these 

techniques
(3)

 . However, presence of 

Leishmania donovani soluble antigen, 

corresponding antibody and component of the 

complement in the serum of patient with active 

kala-azar has been demonstrated in a number 

of studies 
(1) 

, Al-Bashir 
(5)

. 
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On the other hand, the detection of Leishmania 

donovani parasite antigen in the urine samples 

of patient with active Kala-azar has been 

demonstrated in a number of studies by 

immunoblotting 
(6) 

; enzyme linked 

immunosorbent assay (ELISA) 
(7) 

; latex 

agglutination test (LAT) 
(8)

 and direct 

agglutination test (DAT) 
(8, 9)

 .Furthermore, 

urine samples are more easily to be collected 

especially from young children, as well as 

facilitating field studies 
(9) 

.Therefore, this 

study aims to demonstrate the presence of 

variations in protein profiles in a number of 

Iraqi patients with defined visceral 

leishmaniasis using the conventional sodium 

dodecyl sulphate-poly acrylamide gel 

electrophoresis (SDS-PAGE) in urine samples. 

 

Patients and Methods  
This study was divided into two groups: 

1. Patients: including 60 children aged 4-60 

months, admitted to paediatric ward of Al-

kadhimiyah teaching hospital-Al-Nahrain 

University from December 2007-

Febriwary 2009. All were proven cases of 

Kala-azar by: clinical manifestation of 

fever, hepato-spleenomegally, the 

demonstration of the parasite - the 

amastigotes from indirect smear of bone 

marrow and serological diagnosis by 

indirect immunofluorescence antibody test 

IFAT. 

2. Control: consist from 10 healthy children 

all were seronegative. 

 
Urine samples 

         24 hours urine specimens were collected 

from each child in the control or the diseased 

group. Urine samples from all children were 

concentrated 100 times using Amicon 

Apparatus (Amicon Corporation Davers, MA) 

and kept at -20
o
C till use to avoid bacterial 

contamination as described by Baqir et al. 

(2002) 
(6) 

; Al-Bashir and Ali (2003) 
(8)

.Total 

protein for each sample was measured 

according to the method of Lowery et al. 

(1951) 
(10)

 . The protein electrophoresis was 

dependent on the conventional polyacrylamid 

gel electrophoresis PAGE as described by 

Fehrnstrom and Morberg (1977)
(11) 

.   

Urine protein profile  
         Urine protein electrophoresis was 

performed as described by Fehrnstrom and 

Morberg (1977) 
(11)

 , using Coomaise brilliant 

blue staining.Migration distance of the 

calibration proteins were measured after 

staining the protein bands. The relative 

mobility (RM) was measured too according to 

the following equation: 

                           

 
 

The calibration curve was constructed by 

plotting RMs versus log. Molecular weights 

for calibration proteins Fig.(1). The molecular 

weight of proteins of interest was determined 

from the position of its RM value on the 

calibration curve.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Standard curve for approximate 

estimation of molecular weights of various 

proteins inurine samples.   
 

Results 
         Conventional polyacrylamide gel 

electrophoresis has been used to differentiate 

between protein patterns in serum of normal 

and patients with Kala-azar. Coomassie 

brilliant blue stain has been used to visualize 

the band separated on the gel 
(12) 

. Urine of the 

control group has a specific protein pattern 

with one protein bands fig.(2).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Control           group (1)     group (2)      group (3) 

Figure 2 : Urine protein profiles in normal 

and kala-azar children. 

 

The relative mobility value (RM) was 0.48 

with a molecular weight 199.525.Urine protein 

profile in Kala-azar patients revealed three 

banding patterns ranged from (2-5) protein 
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bands. The (RM) values were ranged from 

(0.22-0.52). See fig.(2). The first protein 

pattern demonstrates five bands. The RM 

values were ranged from (0.22-0.52), with 

molecular weights ranged from (512.861 - 

158.489) ×10
3
 Dalton respectively. Four out of 

these bands were shown to be abnormal from 

the control these are bands (1, 2, 3 and 5) as 

shown in table (1). This band picture was 

found in 20 patients (33.4 %) Table (2).  The 

second protein pattern shows two bands the 

RM values were ranged from (0.22-0.48), with 

a molecular weights (512.861 and 199.526) 

×10
3
 Dalton respectively. One of these two 

bands (band-1) was shown to be different from 

the control as shown in table (1). This profile 

was found in 33 patients (55 %) Table (2).The 

third protein shows two bands the RM values 

were ranged from (0.48-0.50), with a 

molecular weights (199.526 and 181.970) ×10
3
 

Dalton respectively. One of these two bands 

(band-2) was shown to be different from the 

control as shown in table (1). This profile was 

found in 7 patients (11.66 %) Table (2). 

  

Table 1 : RM values and molecular weight for each band in different urine protein profile groups. 
 

Band 

No. 

Control 

RM 

Control 

MW×1
3 

Dalton 

G1-

RM 

G1-

MW×10
3 

Dalton 

G2- 

RM 

G2-

MW×10
3 

Dalton 

G3-

RM 

G3-

MW×1
3 

Dalton 

1 0.48 199.526 0.22 512.861 0.22 512.861 0.48 199.526 

2   0.32 316.227 0.48 199.526 0.50 181.970 

3   0.37 236.026     

4   0.48 199.526     

5   0.52 158.489     

RM: relative mobility, MW: molecular weight in Daltons. 

 

 Table 2 : Different urine protein profiles with the percentage of patients in each group. 
 

Group Total No. bands No. abnormal bands No. Patients % patient 

1 5 4 20 33.4 

2 2 1 33 55 

3 2 1 7 11.6 

 

Discussion 
         The detection and identification of trace 

amounts of proteins in complex samples is a 

major challenge in biomarkers discovery and 

validation (13, 14) . Samples of interest for 

detection of protein biomarkers are typically 

serum or plasma. However, with the rapidly 

growing interest in human urine proteome (15, 

16) , because of simplicity and 

noninvasiveness of collection, making urine an 

alternative sample type for many diagnostic 

tests (17) .Furthermore, urine contains a 

relatively small number of proteins typically 

present at low concentrations and thus simpler 

matrix for detecting proteins as compared to 

serum (17) . Some human diseases, excess 

proteins are found in the urine as can occur in 

patients with compromised kidney function. 

As a result, many of the proteins normally 

present in blood will also be excreted in to the 

urine. This condition is known as proteinuria, 

is often observed in acute inflammation, acute 

urinary tract infection, amyloidosis, diabetic 

nephropathy, kidney failure, multiple 

myeloma, nephrotic syndrome and severe 

yeast infection (18, 19 ) . Kidney  involvement  

 

has been demonstrated in patients with Kala-

azar with significant proteinuria (20) .The 

detection of Leishmania donovani soluble 

antigen and antibody (IgM and IgG) has also 

been shown in urine samples of kala-azar 

patients (21, 22).Abnormal renal functions 

particularly, glomerular filtration rate, urinary 

concentration, acidification that may be 

correlated to an immunological mechanisms 

and the evidence of renal proximal tubular 

damage have been demonstrated recently (23, 

24) . Lima et al. (2009) (24) have also detected 

the presence of different kinds of proteins in 

the urine of patients with Kala-azar 

particularly, albumin, IgG, β2-microglobulin, 

α1 , α2 , β and γ-globulins. All these studies 

had confirmed renal involvement during active 

Kala-azar disease. However, to the best of our 

knowledge, no study till now tried to 

demonstrate the types of protein patterns or 

profiles that may be observed in patients with 

the active disease. Therefore, in this study we 

tried to investigate-using urine samples- the 

presence of different protein profiles in a 

number of defined children with Kala-azar in 
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Iraq using the conventional SDS-PAGE.The 

results of this study revealed the presence of 

one protein band in the control healthy 

children and the presence of three different 

protein patterns groups in the defined children 

with Kala-azar. As shown in the results, 

patients involved in this study were divided 

into three groups according to their urine 

protein profile (see the above results).Groups 2 

and 3 showed only 2 banding proteins in 55 

and 11.6 % of the studied patients, while group 

1 showed 5 different banding proteins in 33% 

of the studied patients. These differences in the 

number of bands for each banding pattern 

group may be attributable to the chronicity of 

infection (24) and to the difference in the 

degree of renal tubular dysfunction with 

differences in the types and amounts of 

proteins excreted in the urine (23, 24) 

.Furthermore, clinical and epidemiological 

studies in Iraq showed a large differences in 

the clinical picture of the disease in terms of 

fever, hepatomegally, spleenomegally (2, 25, 

26), anaemia, thrombocytopaenia and response 

to therapy (sodium stibogluconate) (26) . 

Similar findings have been reported in other 

endemic areas with Kala-azar like Sudan (27), 

India (28) and Iran (29). This may explain the 

different protein patterns among different 

groups in this study.An interesting finding was 

the presence of common band between group 1 

and 2 with a molecular weight (512.861×103) 

Dalton.Further investigations with expanded 

number of patients as well as identifying the 

types of protein for each banding pattern group 

especially for the common band which could 

be of diagnostic value.   
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