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ORIGINAL ARTICLE 

ABSTRACT 
 

BACKGROUND/OBJECTIVES: Majority  of  urinary  tract  infection (UTI)  patients received  at 
Liaquat University  Hospital  Jamshoro  and  Hyderabad  belong  to  adjoining  rural  areas of 
Sindh province. As only reliable clinical laboratory test available for diagnostic  purpose  is  
urine  culture  and  sensitivity which  is  lacking  in  these areas due  to complexity of tests, ex-
pertise  and  non-availability  of  electric  facility. Hence, present study was conducted to device 
alternate  method,  which  must  be  simple,  easy  and  does  not  require  much  expertise. 
PATIENTS AND METHODS: In all, 106 patients and 25 normal controls were selected for this 
study. Morning urine samples were collected and analyzed for amino acids by paper chroma-
tography using two different solvent systems. 
RESULTS: Different  amino  acids  were  found  missing  in  urine  of UTI patients. Greater per-
cent of them was aromatic amino acids like tryptophan (90.56%), phenylalanine (71.69%), tyro-
sine (70.75%) and methionine (91.5%). 
CONCLUSION: Ordinary  urine  chromatographic  separation  test  of amino acids shows aro-
matic and essential amino acids absent from urine, which can  provide  basis for screening test 
of UTI in areas with lesser facilities.  
 

KEY WORDS: Amino acids. Urinary tract infection.  Chromatography. Aromatic amino acids.  
Essential amino acids. 

INTRODUCTION 
 

Urinary tract infection (UTI) is one of the most com-
mon infections seen in day to day practice.1,2 Women 
are more commonly affected showing  prevalence of 
about 3% at age of 20, increasing by1% in each  sub-
sequent decade3 while in males UTI is less common 
in younger age  group but can develop a serious 
course when it does occur.4  After 60  years of age, 
UTI becomes common in males due to prostate  hy-
pertrophy. UTI causes considerable morbidity and 
even renal damage. It may lead to chronic renal failure 
in small minority of cases.3 Urinalysis is most com-
monly used test for evaluation of patients with poten-
tial UTI. Urinalysis is done by dipstick and microscopic 
examination of urine. However, diagnostic accuracy of 
these tests is debatable.5-7 In clinically positive cases 
of UTI, a negative dipstick is of no significance.8 This 
test is a poor predictor of proteinuria and hematuria.9 
Nitrite and leucocyte estrase miss significant micro-
scopic findings with corresponding clinical pathology.10 

Other reliable investigation in UTI  is culture/sensitivity 
(C/S) which is performed on voided urine to identify 
pathogen bacteria and their antimicrobial sensitivity  
patterns.11  Due to widespread  misuse  of  antibiotics, 
most of C/S reports show no growth. Radiography, 
IVP, ultrasonography and CT scan are recent and ac-
curate investigations12 but these require advanced 
tools, electric facility beside technical and expert as-

sistance, which is not available in rural areas in Sindh. 
Hence,  a need  was  felt  to  develop  a  simple  pro-
cedure  to diagnose UTI more easily with less exper-
tise, minimum  laboratory requirements and low cost. 
In  previous  studies  on  parasitic  infested  rats,  se-
lected  amino-acids  were found decreased in plasma 
as compared to normal rats.13 We  planned to study 
the amino-acid variations in urine of UTI  patients. 
 

PATIENTS AND METHODS 
 

This study was conducted on 106 patients admitted in 
different wards of Liaquat Hospital Jamshoro and Hy-
derabad. Patients were diagnosed on the basis of 
urine detailed report and urine culture and sensitivity.  
Sample collection:1st morning samples of urine were 
collected from patients and controls. Subjects were 
supplied with clean sterilized bottles, with the instruc-
tion to wash groin with soap and water and then put 
mid stream urine in the bottles. In small children who  
were  not  yet  toilet  trained, plastic collection  bags  
were  placed  at  the  genital area. Elder children were 
asked to urinate in containers. Samples were trans-
ported immediately to laboratory and processed 
promptly. In case of delay, samples were stored at 
4oC and were analyzed within two hours of collection. 
Samples were used for urine detailed report (DR) i.e. 
volume, colour, appearance, pH, specific gravity, albu-
min, sugar, ketone bodies, bile salts, and bile pig-
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ments. These were also used for C/S as well as for 
amino acid analysis by paper chromatography. 
Chemical examination was done by dipstick Multistix 8 
(Ames division, Miles Inc. USA, Division of Bayer Aus-
tralia Ltd.).14 Presence of blood, protein, nitrite and 
leucocyte esterase indicated a positive urine sample, 
that confirmed the presence of infection. Microscopic 
examination of urine wet film was also done.11 Pa-
tients  having  equal  to  or  more  than 104 or more  
leucocytes per ml were labeled  positive for this crite-
ria. Urine culture was done by conventional method11 
on blood and MacConkey agar (without salt). Plates 
were examined after 24 hours of incubation aerobi-
cally at 37oC. Number of colony forming units (CFU) 
were calculated. Bacterial count 105 CFU/ml or more 
indicated infection.15 Bacterial identification was per-
formed accordingly.16,17 
 

Paper chromatography for amino acids in urine:  
This method is used in UK for screening of Phenylke-
tonuria and other amino acid disorders in newborns.18 
Wattman’s paper number 1 was used for chromatog-
raphy.  To avoid any overlapping of amino acids, we 
used two solvent systems. 
Solvent no.1: n - Butanol:Acetic acid: water ratio 4:1:5. 
Solvent no. 2: n - Butanol: Pyridine: water ratio 1:1:1. 
Chromatographic paper was applied seven times with 
help of capillary tube dipped in amino acid standard, 
infected and normal urine samples and then these 
papers were hanged in Jars of solvent and kept there 
till solvent ascended to 15 cm height. Dried it in air 
spread with ninhydrin reagent then kept it on hot oven 
at 100-105oC for ten minutes. Mark the colour spots 
seen on paper with pencil and calculate Rf value 
(resistance against force) of amino acids as under: 
       Distance traveled by solute  
         Rf  = 
            Distance traveled by solvent 

Amino acids were identified by Rf values.19,20 Radiol-
ogy tests were performed to establish UTI.  All investi-
gations i.e. urinalysis, urine C/S, radiology and ultra-
sound were performed at Liaquat University Hospital 
Jamshoro and Hyderabad. Paper chromatography 
was carried out at Laboratory of Biochemistry, Univer-
sity of Sindh Jamshoro. Informed consent was ob-
tained from all the subjects enrolled in study. 
 

RESULTS 
 

Among study subjects, there were 42 males, 42 fe-
males, 22 children (19 boys and 9 girls) and 25 match-
ing normal persons as control group including 10 
males, 10 females and 5 children. 
Table-I shows mean age, urine dipstick and micro-
scopic examination findings of the patients. Urine dip-
stick and microscopic examination pattern of positive 
percentage of patients was same in all age groups. 
Thirty-eight patients had albumin + positive, 23 had 
albumin ++ and 7 had +++ positive, 19 patients had 
WBC 10-20/HPF (High Power Field of microscope X 
40), while 73 patients had more than 20/HPF. Twenty-
nine patients had 2-10 RBCs/HPF, while 61 had more 
than 10 RBCs/HPF. Table-II shows data of amino ac-
ids absent in urine of patients and controls. The num-
ber of missing aromatic amino acids was very high i.e. 
tryptophan was missing in 96(90.56%), phenylalanine 
in 76 (70.69%) and tyrosine in 75 (70.75%) cases. 
Among the other amino acids, it was methionine in 97
(91.50%) cases, isolucine was missing in 70(66.03%), 
aspartic acid in 55 and proline in 53 cases. In urine of 
control subjects, phenylalanine was missing in 2 
cases; tryptophan in 4 cases and tyrosine in 3 cases 
while other amino acids aspartate, asparagine, gluta-
mate and threonine in 1, 2, 2 and 6 cases respec-
tively. 
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 Age Albumin WBCs 

(mean years) + ++ +++ 10-20 † > 20 † 2-10 † > 10 † 

Children 
(n=22) 

6.45 
+ 2.46 

12 
(54.55%) 

2 
(9.1%) 

Nil 
(0%) 

5 
(22.73%) 

15 
(68.18%) 

5 
(2.73%) 

12 
(54.55%) 

Female 
(n=42) 

36.78 
+ 14.0 

12 
(28.57%) 

11 
(26.19%) 

5 
(11.90%) 

7 
(16.67%) 

33 
(78.57%) 

15 
(35.7%) 

23 
(54.76%) 

Male 
(n=42) 

39.0 
+16.83 

14 
(33.33%) 

10 
(23.81%) 

 2 
(4.76%) 

7 
(16.67%) 

25 
(59.52%) 

9 
(21.43%) 

26 
(6.90%) 

Total 
(n=106) 

  38 
(35.85%) 

23 
(21.70%) 

7 
(6.60%) 

19 
(17.92%) 

73 
(68.87%) 

29 
(27.36%) 

61 
(57.55%) 

RBCs 

TABLE I: 
FINDINGS OF DIPSTICK AND MICROSCOPIC URINALYSIS IN DIFFERENT AGE GROUPS 

† WBC and RBC count under high power dry objective (X 40) of the microscope. 



JLUMHS SEPTEMBER - DECEMBER 2006 

TABLE II: 
FREE AMINO ACIDS MISSING IN URINE OF 

PATIENTS WITH UTI 
(Total cases with percentage in which amino acids 

were missing in urine, n = 106)  

● Indicates essential amino acids 
* Indicates aromatic amino acids 
 

DISCUSSION 
 

Most of the UTI patients received at Liaquat University 
Hospital Jamshoro and Hyderabad belong to adjoining 
rural areas of Sindh. The reasons for high frequency 
of UTI in this set up may be poor sanitation, lack of 
safe water supply and poor general hygienic condi-
tions. Keeping in mind unreliable results of urinalysis 
and dipstick and non-availability of advanced diagnos-
tic equipments, most  of  which are electrically oper-
ated and  require highly trained and qualified staff, 
lack of diagnosis can be reason for improper usage of 
antibiotics by local doctors resulting in complications 
or  masked picture when they reach city hospitals for  
proper treatment. It is well known fact that amino acids 
are increased in urine of UTI patients due to increase 
in the permeability of glomerular capillaries.  Gill, et al 

(2001) have reported missing amino-acids in urine of 
parasitic infested rats13 , may be due to consumption 
of amino acids by parasites. We planned to develop 
easy to do and easy to interpret  method of paper 
chromatography using two solvents to avoid overlap-
ping and looked for missing amino-acids in infected 
urine which may have been consumed by infecting 
bacterias. Different amino acids were found missing in 
urine of urinary tract infection patients especially aro-
matic amino acids like tryptophan in 90.56%, phenyla-
lanine 70.69% and tyrosine 70.75% as compared to  
aliphatic and hetrocyclic amino acids. Essential amino 
acids were also missing though in less percentage of 
cases except methionine 91.50%. Different missing 
amino acids may be the choice of different bacterias 
infecting urinary tract. Non-essential amino acids were 
comparatively less missing, which may be because 
bacterias can prepare non-essential amino acids 
themselves. The findings in normal cases may indi-
cate that these cases may be prone to develop infec-
tions or were in the initial stage of infection. Therefore, 
it is recommended to evaluate UTI screening on basis 
of missing amino acids. 
 

CONCLUSION 
 

Through this study, it has been tried to develop a sim-
ple method for initial diagnosis of UTI by paper chro-
matography. This  can  be  made  available  in  rural  
areas  where  no  electric  facility  is  available. Also, 
this test can be performed with less expertise and low 
cost. However, further large studies are recommended 
on different amino acids not present in blood and 
urine samples of UTI patients infected with particular 
type of bacteria. 
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Amino Acid Urine of 
Control  

Urine of 
Patients 

   Alanine 0(0%) 48(45.28%) 

   Aspartic Acid 1(4%) 55(51.88%) 

   Aspargine 2(8%) 6 (5.66%) 

   Cysteine 0(0%) 30(28.30%) 

   Glycine 0(0%) 15(14.15%) 

   Glutamic Acid 4(16%) 6(5.66%) 

    Histidine 2(8%) 40(37.73%) 
 ●  Isoleucine 0(0%) 70(66.03%) 

   Lysine 0(0%) 33(31.13%) 

    Leucine 0(0%) 47(44.33%) 
 ●   Methionine 0(0%) 97(91.50%) 
●* Phenylalanine 2(8%) 76(71.69%) 

    Proline 2(8%) 53(50%) 

    Serine 3(12%) 32(30.18%) 
●* Tryptophan 4(16%) 96(90.56%) 
●* Tyrosine 3(12%) 75(70.75%) 

    Threonine 6(4%) 9(8.49%) 

    Valine 0(0%) 42(39.62%) 
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