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Abstract

The demonstration of active, live leukocytes (glitter cells) in the final urine sediment is a marker for the presence of an
inflammatory process in the excretory system of the kidneys in tubulointerstitial bacterial nephritis, acute pyelonephritis. These
cells are best seen using a phase-contrast microscope. Unfortunately, these types of microscopes are expensive, their
maintenance is complicated, and their use requires specially qualified and trained personnel. Therefore, we decided to
experiment in two directions: 1. To use the capabilities of a conventional light microscope to detect active leukocytes in the
urine sediment, 2. To make a comparative analysis between our proposed original, fast and inexpensive method for
demonstrating active leukocytes in the urine sediment by staining with a 1% solution of the dye Methylene-Blau, on the one
hand, and our modified method for staining cells in the urine sediment with Eosin-Yello (Eo-Yell) (which is standardized by
WHO for demonstrating active, live spermatozoa). Our method for staining polymorphonuclear leukocytes in urine sediment
with Methylene-Blau well differentiates the population of active and the population of inactive leukocytes, and the quality of
cytological preparations with our method provides an excellent and suitable alternative to cytological staining in the
examination of urine sediment for evidence of acute kidney infection. Our proposed method is a good urinary "biomarker" for
acute kidney disease. When used properly, urine sediment results alert health care professionals to the presence of kidney
disease, while providing diagnostic information to localize kidney damage, guide therapy, and aid in prognosis. Our published
method can be used to demonstrate living cells (living tissues) - a current issue related to transplantation. But this is a subject
of future research and trials.
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1. Introduction

The demonstration of active, live leukocytes (glitter cells) pyelonephritis. Timely diagnosis of acute pyelonephritis
in the urine sediment of the final urine is a marker for the plays an important role in effective medical practice. In am-
presence of an inflammatory process in the excretory system  bulatory conditions, the quick orientation in whether it is an
of the kidneys in tubulo-interstitial bacterial nephritis, acute acute inflammatory process of the kidney allows the doctor
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to discuss further lines of action with the patient already
during the first visit. Therefore, the cytological examination
of the urine sediment for the presence or absence of active,
live, "glitter cells" leukocytes is such an_important problem.

2. Material

This prospective study was conducted among fifty patients
with clinically proven acute pyelonephritis who were exam-
ined for urine sediment. After permission from the ethics
committee, the consent of the studied patients was obtained.
A urine sediment test is an inexpensive and rapid diagnostic
test. To be objective, this test must be standardized. Stand-
ardization of urine sediment includes — first morning urine,
intermediate portion, which has been in the bladder for at
least 4 to 6 hours, taken after showering and examined with-
in 1 hour of voiding. The material examined is the sediment
obtained after centrifugation of 10 ml urine at 400 rpm, for 5
minutes. 9.5 ml of the supernatant is removed, leaving only
the precipitate, which has a higher density and collects at the
bottom. The remaining 0.5 ml of sediment is homogenized
and examined microscopically - a native preparation on a
slide at different magnifications.

3. Method

Using the non-parametric statistical analysis that compares
two paired groups - Wilcoxon test, we compared our method
with the method approved by the WHO for the demonstra-
tion of active cells by Eosin-Yellou staining. The quality of
staining (Methylene-Blau, Eosin-Yellou) was evaluated by

considering four parameters: smear background, cell mor-
phology, nuclear features of leukocyte cells in the sediment
and overall staining (Table 1).

Table 1. Indicators for evaluation of staining.

Score
*Background
Clean 1
*Cell morphology
Not preserved 1
Moderatery preserved 2
Well preserved 3
*Nuclear characteristics
Dull 1
Crisp 2
*Qveral staining
Bad 1
Moderately good 2
Good 3

The maximum possible score for one indicator, consider-
ing all four parameters, was 10. The data were subjected to
statistical analysis and the results were tabulated. (Table 2).

Table 2. Comparison of staining methods for active, live, "glitter cells" leukocytes in urine sediment in patients with proven acute TIBN (our
staining method with Methylene-Blau and method for active cells with Eosin-Yellow), by Wilcoxon-matched pair test.

Material Procedures Mean SD Median Mean diff t V4 P
. Methylen-Blau 2.21 0.53 2.00
Urine
. . -0.92 18.9 6.0354 0.00001
sediment Eosin-Yellou 1.28 0.19 1.00
P<0.05

Staining procedure: Our proposed method for staining
urine sediment with Methylene-Blau is a simple, affordable
and fast method, an alternative to phase-contrast microscopy,
which reliably differentiates active granulocytic leukocytes
(glitter cells) in the urine sediment of patients with active
TIBN. Our method of visualizing urine sediment involves
supravital staining with 1% aqueous Methylene-Blau, in
which material and stain are placed in equal amounts, mixed
and left in a humid chamber for 3-5 min, after which one
drop is placed on a glass slide and pressed with a coverslip.
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Viewed at various magnifications (recommended also at
10x100). This method does not require the use of a phase
contrast microscope (Figure 3).

Results: The quality of cells in urine sediment stained by
our method with Methylene-Blau (Figure 1) was better in
comparisons with Eosin-Yellou staining (Figure 2) and was
statistically significant by Wilcoxon-matched pair test with
P< 0.05 (Table 2). Methylene-Blau-stained urine sediment
preparations showed a clear background, well-preserved
cellular morphology with polymorphonuclear features, and
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overall, a good staining pattern.
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Figure 1. (a, b) Urine sediment stained with 1% aqueous solution of Methylene-Blau / author's method -x100/.

2 types of leukocytes are found - one (a) has the usual size
and shape, a barely distinguishable nucleus and coarse
granularity in the protoplasm. The leukocytes of the second
group (b) are called Sternheimer-Malbin cells. The fact that
in patients with active tubulo-interstitial bacterial nephritis
these (b) cells are almost always detected suggests that they
could be added to the laboratory constellation for the diagno-
sis of active pyelonephritis. The leukocytes of the second
group (b) are of increased size (1.5-2 times larger than nor-
mal), with a round shape, sometimes with vacuolization of
the protoplasm. The nucleus of these leukocytes is polyseg-
mented, divided into 2 to 4 spherical, interconnected parts,
and is darker in color than their protoplasm. Granulations are
observed in their cytoplasm, which are in a state of continu-
ous chaotic (Brownian) motion.

i

Figure 2. Urine sediment stained with Eosin-Yellou (Eo-Y)- x100.
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Figure 3. Urine sediment - phase contrast microscope.

4. Discussion

Urine sediment examination is a rapid and inexpensive
diagnostic test. The detection of active representatives of
the leukocyte population in the urine sediment is a condi-
tion that confirms the activity of the infectious process in
the excretory system [3, 7, 10, 14]. Our method of demon-
strating such active leukocyte representatives is supravital
staining with a 1% aqueous solution of methylene blue
(methylthioninium chloride). The protocol is as follows:
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equal amounts of the precipitate and the staining solution
should be mixed together and left in a humid chamber.
After 3 to 5 minutes of standing time, a drop of the mixture
was placed on a microscope slide and sealed with a glass
coverslip. Observed at a different magnification - prefera-
bly x40; x100 (Figure 1).

For the second method, we used the WHO-adopted proto-
col for Eo-Y staining of viable spermatozoa. We modified
the protocol by applying our technique, re-targeting it for
cytological examination of urine sediment (Figure 2).

To observe the stained urine sediment [1, 5, 8] from the
examined patients, we used a Carl Zeiss microscope with
10x 40 and 10x 100 magnifications, as well as unstained
slides viewed under a phase-contrast microscope [2, 4, 13] to
objectively demonstrate glitter cells in the urine sediments of
the examined patients (Figure 3).

As with the phase-contrast microscope and the two other
staining methods, we observed two types of leukocytes in the
sediment [6, 9, 12]. One type has a paler coloration, they
have brownian movement in their cytoplasm - the so-called
young, live, active leukocytes (glitter cells), while the other
type of granulocytes are smaller in size, darker in color and
are the so-called old or dead leukocytes.

Our proposed method for staining the urine sediment with
Methylene-Blau is a simple, affordable and fast alternative to
phase-contrast microscopy, as it allows reliable differentia-
tion of the two types of leukocytes in the urine sediment of
patients with active pyelonephritis [11].

5. Conclusion

The method proposed by us for staining urine sediment
with methylenblau is easy, accessible, fast and cheap, an
alternative to phase-contrast microscopy, better than Eo-
sin-Yellou staining and allows reliable differentiation of
the two types of leukocytes in the urine sediment of pa-
tients with active pyelonephritis. It reliably differentiates
active granulocytic leukocytes (glitter cells) in the urine
sediment in patients with active tubulo-interstitial bacteri-
al nephritis.

The method meets the requirements for cytological stain-
ing and can be done using reagents and a microscope availa-
ble in any laboratory.

Demonstration of active leukocytes in urine sediment
could be added to the laboratory constellation for the diagno-
sis of active tubulo-interstitial bacterial nephritis, with the
benefit of rapid orientation to the presence of an acute infec-
tion of renal origin when looking at the sediment.

Through the simple, convenient, fast and affordable meth-
od for determining "glitter cells" offered by us, the diagnosis
of active inflammatory processes of the excretory system can
be facilitated and accelerated

Our method could also be used to represent the vitality of
cells /cultures/ in general.
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