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Abstract: The main objective of this study is to determine the suitable excitation wavelengths for
urine components reaching to select the suitable lasers to execute the auto fluorescence due to their
high intensities. The auto fluorescence was measured at 305, 325 and 350 nm excitation wavel engths
for eleven urine samples which were aso anayzed by conventional methods (chemical and
microscopic examination). Data manipulation using Matlab package programming language showed
that urine sample with normal chemical and biological components have emission peaks which are
different from the infected urine samples. Despite the complexity of the composition of urine,
fluorescence maxima can be observed. Most likely, the peaks observed do not result from a single
fluorescent urinary metabolite, but depend on differences in urine component that is changed

according the clinical situation of person.

Introduction

Urine is a multi-component mixture
consisting mainly of organic compounds in a
solution of minera sdts (Valcarcd et al.,
1987). Some of components are naturd
fluorescent and urine can be described
graphically by means of ether fluorescence
topogram (excitation/emission matrix)
(Wolfbeis et al., 1985; Leiner et al., 1987) or by
their synchronous fluorescence spectra (SFS).
Fluorescence  technique is capable  of
instantaneous andysis, it is objective and no
sample preparation is required (Grubina and
Zenkevich, 1997).

As the urine is a metabolic product in the
human and in case of a number of diseases
which lead to metabolism disorder (such as
diabetes, nephritis, hepatitis, etc.) some
additional organic components may appear in it
such as protein, bilirubin, etc. (Guminetsky et
al., 1999).

The biochemical andysis of urine until has
based mainly on qualitative and quantitative
determination  of  individual ~ components
consideed to be makers of an assumed
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disorder. To isolate an individual compound
among many others in the complex mixture of
urine requires additional slow and costly
processes-isolation, purification and chemical
modification. All these bring complication and
artifacts (Nikolgjsen et al., 2001).

Urine analysis is valued as quick screening
method for the presence of lower urinary tract
infections (Wigton et al., 1999; Tanagho et al.,
2004), and include urine sediment andysis (i.e
examining for cells, microorganisms, casts and
crystals (Holmes and Wong 1999).

The main advantages of fluorimetry as a
guantitative analytical techniques is its high
sengitivity and, to a lesser extent, its sdectivity
(Lloyd, 1971; Katarine et al., 2003).

Computerization of spectral measuring and
filing the results enables to give a likey
diagnosis or a deviation from standard. This
method can also serve a doctor-clinician either
to confirm or to exclude a concrete diagnosis
(Danckwortt and Eisenbrand 1964; Chan and
Paul 1995).

The present work is concentrated on the
sdection of appropriate exdtation waveengths
for urine components (normal, abnormal).
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Similar lasers wavelengths could be used in
stead of them to get clearer and accurate auto
fluorescence emission.

M aterials and M ethods

Urine samples

Urine specimens were collected from not
fasting and hedthy human (men and women)
from ages 27 to 39 years old. Urine was
chemically examined by commercial test strips
for urobilinogen, glucose, hilirobin, ketones,
specific gravity, blood, pH, proteins, nitrite and
leukocytes.  Microscopic  examination  was
carried out to determine the presence of: white
blood cdls (WBCs), red blood cels (RBCs),
casts epithelial cells and crystal. All values were
measured a High Power Fidd (HPF).

Apparatus

Fluorescence spectra were measured using a
spectrofluorometer model SL 174 fluorescence
spectrophotometer connected to a PC, fitted with
1 cm cdls and a xenon-arc source. The detector
sensitivity was set at 915 V, and the excitation
and emission dlits were adjusted to provide a 20
nm spectra band-pass. The scan speed was 400
nm/min.

Auto fluorescence Measurements
Eleven urine samples were used in the
experiment; 3.5 ml of urine sample without

centrifugation were poured in quartz cuvette (10
mm).

The fluorescence spectra were measured at
three excitation waveengths (305, 325, and 350
nm) at room temperature. The data were plotted
using Microsoft Excd and Matlab package
programming language.

Results

A total of 11 persons were included in the
present study. The age of persons ranged from
27 to 39 years.

Table (1-ab) illustrates the results of
chemical and microscopic examination of 11
urine samples. All the examined samples have
normal  values for urobilinogen, glucose
bilirobin, ketones, nitrite and casts.

The blood were measured ++50, +++250 and
+10 for samples 8, 9 and 10 in their respective
order. Trace amount of protein for samples 3- 10
were observed. Leukocytes values were +25 for
samples 4, 5 and 6 and it was +++ 500 for
samples 8, 9 and 10.

The vaues of W.B.C. were ranges from 1 to
2 /HPF for sample 3, from 2 to 3 /HPF for
samples 5 and 6, from 3 to 7 /HPF for sample 8,
from 3 to 4 /HPF for sample 9, from 15 to 20
/HPF for sample 10 and from O to 1 /HPF for
sample 11.

Table (1-a) Results of chemical examination of urine samples

Chemical examination

S

Uro Glu Bil Ke SG Bl PH Pro Nit Leuk
1 0.1 Nil Nil Nil 1.030 Nil 6 Nil Nil Nil
2 0.1 Nil Nil Nil 1.030 Nil 6 Nil Nil Nil
3 0.1 Nil Nil Nil 1.025 Nil 6 Trace Nil Nil
4 0.1 Nil Nil Nil 1.025 Nil 6 Trace Nil +25
5 0.1 Nil Nil Nil 1.030 Nil 6 Trace Nil +25
6 0.1 Nil Nil Nil 1.030 Nil 6 Trace Nil +25
7 0.1 Nil Nil Nil 1.015 Nil 9 Nil Nil Nil
8 0.1 Nil Nil Nil 1030 ++50 6 Trace Nil +++500
9 0.1 Nil Nil Nil 1030 +++250 6 Trace Nil +++500
10 0.1 Nil Nil Nil 1.015 +10 7 Trace Nil +++500
11 0.1 Nil Nil Nil 1.030 Nil 6 Nil Nil Nil
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Table (1-b): Results of microscopic examination of urine samples

Microscopic examination

S
App Rea WB R.B Ca Epi Cr Others

1 Clexr Acidic Nil Nil  Nil Nil + Nil

2 Clear Acidic Nil Nil  Nil Nil + Nil

3  Turbid Acidic 1-2 Nil  Nil +++ Nil Moniliafew
4 Clear Acidic Nil Nil  Nil Nil Nil Nil

5 Turbid Acidic 2-3 Nil  Nil + Nil Nil

6 Turbid Acidic 2-3 Nil  Nil  Trace + Nil

7 Clear Alkdine Nil Nil  Nil Nil ++ Nil

8 Turbid Acidic 37 0-1 Nil ++ ++ Moniliafew
9 Turbid Acidic 34 Nil  Nil ++ Nil Nil

10 Turbid Alkdine 1520 2-3 Nil + Nil Nil

11 Clear Acidic 0-1 Nil  Nil Trace Nil Nil

The values of R.B.C. cells were ranges from
(0 to 1)/HPF in sample 8 and in sample 10 the
value ranges from (2 to 3)/HPF. Trace amount
of epithelial cdlsin HPF for ssmples 6 and 11 is
observed. Sample 3 vaue is (+++) while
samples 5 and 10 values are (+) and samples 8
and 9 values are (++). Found of crystals in HPF
for samples 1, 2 and 6 give + but the samples 7
and 8 give ++ were observed.

Primarily study were done using 25
excitation wavelengths starting from 295 nm
wavelength and ending with 420 nm wavd ength
with 5 nm intervals between each excitation
wavelength, according to the experimentd data
that will obtained for al of these experiment
wavelengths only three excitation wavelengths
(305, 325, and 350 nm) were induded in this
study. No observable changes were observed
with other wavelengths.

To examine the differences between the
fluorescence spectra of urine samples, three
excitation waveengths (305, 325, and 350 nm)
were selected for al the deven urine samples.
At 305 nm excitation urine samples showed
high fluorescence emission intensity peek, at
405 and 410 nm for samples 1 and 2 while low
fluorescence emission intensity peak appears at
405 in sample 8, 415 nm in samples 5 and 11
and 420 nm for samples 4 and 10. No clear
peaks appeared for samples 6, 7 and 3. Another
peak appears at 625 nm for sample 9 (Fig 1).

At 325 nm excitation, urine samples showed
high fluorescence emission intensity peaks at
410 nm for sample 2 while low fluorescence
emission intensity peak appeared a 405 nm for
sample 1, 415 nm for samples 4, 7 and 10 and
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425 nm for sample 11. No dear pesks appeared
for samples 3, 5, 6 and 8. Another pesk appears
at 665 nm for sample 9 (Fig. 2).
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Fig. 1: Emission spectrum of urine samples at 305
nm excitation wavelength
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Fig. 2: Emission spectrum of urine samples at 325
nm excitation wavelength
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At 350 nm excitation, urine samples showed
high fluorescence emission intensity peaks at
415 nm and 420 nm for samples 2 and 7 in the
other side at 415 nm for samples 1 and 10, 420
nm for sample 4, 425 nm for sample 11 and 430
nm for sample 5 shows low fluorescence
emission intensity peaks. No clear pesks
gppeared for samples 3, 6 and 8. Another peak
gppeared at 700 nm for sample 9 (Fig 3).
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Fig. 3: Emission spectrum of urine samples at 350
nm excitation wavelength

Discussion

Although studies for urine fluorescence in
human are limited, there are few studies which
attempted to find the fluorescent components
that contribute the emission spectra at certain
excitation wavel engths.

To explore the differences between the
fluorescence spectra of urine samples and urine
with clinical examination, Figures (1, 2 and 3) is
dear that, the variation in spectra profile for al
urine samples depend on differences in urine
components that is changed according the
dinicd situation of person.

The changes in the behavior of the
fluorescence spectra that were observed at the
305, 325 and 350 nm waveengths can be
explained in term of presences of certain
concentration of fluorophores that appear in the
urine of individuals suffering from certain
dinica disorders and these change behavior are
dear in Figures (1, 2 and 3), and this fact in a
good agreement is corresponding to the data
were published by Leiner et al., (1987) which
gtated that changes in the clinical manifestation
of paients lead to changes in concentration of
some fluorophores in urine. These fluorophores

are Indol derivative, the excitation wave ength
in range of 300-320 nm give emission spectrum
of a wide range fluorophores like 5-
Hydroxyindole-3-acetate, Xanthine, 4-pyridoxic
acid and 3-Hydroxyanthranilic acid that have
emission spectrum at the ranges of 345-435.

The sdlected wavel engths (305, 325, and 350
nm) are in good agreement with the results
obtained from table (2), that illustrates the
excitation-emission spectrum for fluorophores
human urine sample. Anwer et al., (2009)
observed that a 290 nm excitation wave ength
the norma urine samples showed very low
intensity of fluorescence emission compared
with the bacteriuria samples. While 305, 325

and 350 nm excitation wavelengths, these
regions exhibit the highest fluorescence
intensity in the present work.

Daubener et al.,, (1999) found the

components of urine samples are different in the
proteins, blood, crystals, bilirubin and epithelia
cdls. This components can contribute certain
emission spectra with different intensities at
(305, 325, and 350 nm) excitation waveength.
Data from Lener et al. (1984) except for
tryptophan and melatonin for which data were
taken from Kusnir et al., (2005).

Table (2) List of fluorophores in human urine which
can be excited at 290 nm

Excitation/emission
maxima (nm)

Fluorophores

5-Hydroxyindole-3-acetate 300/345-355
5-Hydroxytryptophan 295/340
Indol -3-acetate 290-360
Indoxyl sulphate 290/380
Méatonin 290/330
Skatol-5-sul phate 290/380
Skatol-6-sul phate 290/360,370
Tryptophan 280/350

Conclusions

It could be concluded from the obtained
results that the auto fluorescence process is an
effective method to distinguish between the
heelthy and abnorma urine. The results of
selected excitation wavelengths indicated that
the N2 laser and XeCl laser are the suitable
excitation source of the auto fluorescence.
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