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Received:1/2/2016 diagnosis of different diseases, methods of preparation of cytology

Accepted: 5/3/2016 are rather simple than in histology. The cytological diagnosis based
on both alteration of cytoplasm and nuclear features. Study aimed to

Keywords: . determine the best fixative for cellular pattern the urine samples by

Eposites fixative . . .

CytoRich fixative using Papanlcolaog stain. . .

95% Ethyl alcohol Methodology: This is a case-control study carried out in Khartoum

Cytological examination. state during the period from December 2009 to March 2010; the
Three hundred urine smears were collected randomly from men.
Results: The cytological assessment among study groups revealed
the following finding: fixation with 95% Ethyl alcohol we found
that, the mean of nucleus stain was 3.4800 and 3.6333 for
cytoplasm stain. In CytoRich fixative the mean of nucleus stain was
5.9433 and for cytoplasm stain were 5.9533. Esposti's fixative was
the higher value for mean with 6.4433 for nucleus stain and 6.4067
for cytoplasm stain.
Conclusion of this study, the Eposites fixative is the good fixative
and CytoRich fixative was moderate fixative and 95% Ethyl alcohol
was poor fixative for the urine cells with a useful feature for a
pattern of cells and its importance for the clarity of the form of the
nucleus and cytoplasm with the Pap stain.

INTRODUCTION
Cytology of urine is very important diagnosis role of different diseases (Nese, €t
al. 2009).

The cytological diagnosis based on both alteration of cytoplasm and nuclear
features (Koss and Melamed, 2005).

Application of cytological examination increased the accuracy in the differential
of tumors (Stephen, et al. 2001).Unfortunately, the diagnostic capabilities of voided
urine cytology are rather disappointing. Although, the test has a high overall
specificity (reported as up to 98 %) (Castro, et al. 2008). Cytological material such as
cells, cell aggregates and small tissue fragments must be selected the properly fixing
preserving derived from cytology collections of human tissue is a prerequisite to the
accurate diagnosis of disease, especially cancer.

Citation :Egypt. Acad. J. Biolog. Sci. ( D-Histology and histochemistry) Vol.8(1)ppl-10(2016)



2 Abdullah Mohammed Elmustafa alogayli and Hussain Gadelkarim

Cytology material must be fixed as
soon as possible after obtaining the
material to prevent cell distortion (John,
et al. 1989).

The potential hazards associated
with unfixed urine, and other body fluids
are much greater, because of the
emphasis of cells details in cytological
interpretation (Bancroft, 1996).

There 1is a problem between
fixative and urine sample. Some of the
fixatives in the urine cells it leads to
wrong results; because the fixatives so as
to retch for the best fixative which give
us a good result.

Normal urine contains very fem
urothelial cells and non cellular materials
such as casts (Sudha, 1999). Normal
urothelial cells have several features the
superficial cells may be very large and
multinucleated, but such cells are rarely
seen. Superficial cell seen in voided urine
about the size of large superficial
squamous cell (Shokri, et al. 1982).

Normal urothelium usually

desquamate in fragments or clusters, this
features is enhanced in urine obtained by
bladder catheterization or any type of
instrumentation. Clusters of urothelial
cells may occur in spontaneously voided
urine.
Diagnoses: Urine cytology is the suitable
specimen to examine for evidence of
tumor (Sudha, 1999).Routine cytological
methods are used not only for clarifying
dysurias and hematurias of unknown
origin but also for monitoring the
development of carcinomas of the
urinary bladder subjected to transurethral
treatment (Florek, et al. 2007). Cytology
examination should be made from freshly
voided urine, within two hours of its
production. Mid stream specimens of
urine passed after the bladder has been
emptied in the morning should be
requested as they will contain freshly
shed cell (Rubben, et al. 1982).

The properties and the composition
of the urine, e.g., its pH value, cytolysis,

until the cell samples are fixed. The
alcohol cannot be added before cell
collection, i.e. before separation of the
urine (Florek, et al. 2007).

Sampling technique:-

Urine: Early morning urine is also
unsuitable because it contains degenerate
cells, causing difficulty in interpretation.
Voided wurine:- Specimen collection
Morning urine specimen has the
advantage of highest cellularity but with
the disadvantage of marked cells
degeneration.  Specimen  from  the
morning second voiding is usually the
best (Sudha, 1999).

Fixation:- Fixation of cells is an attempt
to preserve the true structure of the cells
with least possible distortion. A good
fixative must therefore, penetrate rapidly
into the cell and act to stop all
biochemical and mechanical activity with
the greatest possible speed. The direct
effect of most fixatives is on cell protein
and protein—lipid compounds, which
become denatured, and coagulated
(Bancroft, 2002). The composition when
used as a fixative and crystallization
inhibitor comprises three components
with  optional fourth and fifth
components. A first component is a
preservative which kills most bacteria
and other microorganisms and inhibits
endogenous  enzymatic  degradation
(George, et al. 1989).

Any delay in fixation of urine
specimen for cytology affects the
preservation of cells, which may result in
miss diagnosis. It is recommended that
urine samples for cytology should be
fixed immediately after collection
(Hussain, 2011).

Previous studies have two methods
of preparation of urine for cytology were
compared retrospectively In method 1
cells in the urine were fixed after the
preparation of the smear; in method 2 the
cells were fixed before smear
preparation. Cellular fixation after smear
preparation is preferable to smear
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preparation after fixation (Dhundee and
Rigby, 1990).

Mygind, et al. in (1987) they found
Espostis fixative resulted in a good
preservation for cytological examination
and formalaldehyde or 10% isopropanole
were  poorly  preserved (Mygind
and Lauritzen, 1987).

The study in California by Howell
and others to evaluated a fixative method
useful for cytologic examination. We
firmly believe the majority of the
Espostis specimens showed good nuclear
preservation when assessed for chromatin
texture, presence of distinct nuclear
envelope, and clarity of nucleolus, while
only a minority of the fresh urine and
washing samples showed these features.
Cytoplasmic degeneration was seen only
in fresh specimens ( Howell, et al. 1993).

Raistrick, et al. in (2006)study
show that collection fluid for urine
samples made a significant difference to
urine cytology diagnosis, and if one was
better suited for routine use in the
hospital laboratory. Three cell collection
fluids were evaluated by analyzing the
preservation and degeneration of cells in
urine samples, as was the routine
preparation which did not use a
collection fluid (Raistrick, et al. 2008).

In Philadelphia 1997 Weidman her
friends study to determine if the
CytoRich Red system has a potential for
automation of no gynecologic cytology.
We found CytoRich Red reduces red
blood cells and background. Nuclear and
cytoplasm  stain appear improved
(Weidmann, et al.1997).

A study in Japan by Hiroyuki and
others to Study on sample preparation for
urine cytology. We found alcoholic
carbowax fixatives before smears were
prepared yielded more diagnostic cancer
cells than 95% ethyl alcohol and spray
fixative (Hiroyuki, et al. 2005).

The study in Khartoum by Hussain
and others to assess whether the delay of
fixation of urine samples makes any
significant difference to urine cytology

and morphology, it is recommended that
urine sample for cytology should be fixed
immediately after collection (Hussain,
2011).

MATERIALS AND METHODS
Study design:-

This is a case-control study applied
for the comparison of different fixation
methods of urine sample for cytological
examination. The study will be
conducted in Khartoum state during the
period from December 2009 to march
2010.

Study population:-

Three hundred Sudanese will be
selected for this study.
Sample size:-

Three hundred sample use.
Collection of specimens:-

The urine was collected as full
voided urine neither (nether early
morning nor midstream) in a clear, dry,
sterile container.

Sample processing:-

The urine was  centrifuged
immediatately at 1500 rpm for 10
minutes, add equal volume from two
fixatives  (Esposti's and  cytoRich
(collection fluid), following
centrifugation, the supernatant poured
off, then the deposit was mixed with a
drop of adhesive media (Iml
albumin+9distell water+90glycerin) and
by the aid of pipette the suspensions was
removed and a single small drop was
placed to words the end of a clean,
labeled glass slide and spreader rapidly.
Cells in the urine degenerate rapidly
therefore smear should be prepared and
fixed immediately. Other smear fixed in
95% ethyl alcohol for 15 minutes, if there
is any delay the specimen should be
preserve by equal volume of Esposti's
fixative (methanol, DW, glacial acetic
acid).

Stained by Harris’s haematoxline,
while the counter stain will be EA50and
0.G6 to stain the cytoplasm and the
smear background.
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When haematuria was suspected, a
wet preparation was made to look for red
blood cells.

Staining procedure:-

All known methods have the
drawback that the cells remain in the
urine for a relatively long time, which
renders diagnosis difficult because the
cells undergo autolysis changes after a
relatively short time. This means that
during the time between collection and
preparative treatment-i.e., 1 or 2 days or
even longer-the urine samples are
exposed to various influences which may
render diagnosis difficult or render the
result incorrect. Only in exceptional
cases and under the most favorable
conditions can the requirement be
satisfied that a urine sample should be
processed not later than two hours after
collection, which is generally accepted

by experts in the field.
All samples were stained by
papanicolaou staining method; The

alcohol fixed smear were dehydrated in
descending alcohol concentration of 95%
ethanol through 70%ethanol to distilled
water for 2minutes in each stage. For
staining nuclei, the smear were treated
with Harris’s haematoxline for 5 minutes,
rinsed in  distiled water and
differentiated in 0.5 aqueous
hydrochloric acid for 10 seconds. To
remove the excess stain particles and
immediately. Rinsed in distilled water to
stop the action of decolourization, then
the smear were blued in alkaline water
for 10 seconds or in running tap water for
10 minutes, and dehydrated in ascending
alcohol concentration from 70% through
two change of 95% ethanol for 2minutes
for each change. For the cytoplasmic
staining smear were then treated
withOG-6 and EA-36. Both are synthetic
stains and OG-6 is amonochrome stain
while EA-36 is a polychrome stain.

Dehydration Rinse the smears in absolute
alcohol for two or three changes for the
removal of water. Smears left in rinses

for long will lose too much stain.
Alternative to 100% ethanol are100%
isopropanol and 100% denatured alcohol.
Rectified spirit affects the cytoplasmic
staining and hence is not recommended.
Clearing Cells are not transparent while
the smear is in the staining or alcohol
solutions. During clearing, alcohol is
being replaced with Xylene, which is
also miscible in mounting medium.
Xylene has a refractive index as that of
glass and mounting medium and it
prevents  cellular  distortion.  The
mounting media must be miscible with
the clearing agent to prevent fading of
the stains. Practice is essential to achieve
well-mounted slides, free of air bubbles
and artifacts.
A minimum of mounting medium should
be used.
Assessment of results:-

Smears will be examined by two
different cytologists for pathological

conditions.

-Nuclear structure:- Poor. Good. Excellent.
- Pap stain. |:| I:l [ ]

-Cytoplasm: - Poor.  Good. Excellent.

Papstain. [ | [ ] ]

*Poor = (1-3 degree), Good = (4-7
degree), Excellent = (8-10 degree).
Ethical considerations:-

All specimens will be taken

ethically after informing the individuals
about the study purpose and the
importance of the research during the
interview for identification data. Obtain
essential

Statistical analysis:-

Data will be analyzed using SPSS
program (chi squire).

RESULTS
This is a case-control study in
which 300 people were assessed their age
ranging from 2lyears to 74 years; all of
them were males as it appears in Figs. (1-

3).
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Fig. 1: Show normal epithelial cell in urine by Esposti's fixative 40X.

Fig. 2: Show normal epithelial cell in urine by cytoRich fixative 40X.

Fig. 3: Show normal epithelial cell in urine by 95% ethyl alcohol fixative 40X.

With regard to fixation with 95%
ethyl alcohol we found that, the mean of
nucleus stain was 3.4800 and 3.6333 for
cytoplasm stain. In cytoRich fixative the
mean of nucleus stain was 5.9433 and for

cytoplasm stain were 5.9533. Esposti's
fixative was the higher value for mean
with 6.4433 for nucleus stain and 6.4067
for cytoplasm stain. This is summarized
in Table 1.
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Table 1: Show mean of nucleus and cytoplasm stain of urine cells with different fixatives.

Type of fixatives Morphology Mean
95% ethyl Nucleus stain 3.4800
Cytoplasm stain 3.6333
cytoRich fixative Nucleus stain 5.9433
Cytoplasm stain 5.9533
Esposti's Nucleus stain 6.4433
Cytoplasm stain 6.4067

With regard to fixation with 95%
ethyl alcohol we noticed that fixation of
nucleus was 57.7% were poor, 37.6%
were good and 4.7% were excellent and

for cytoplasm fixation was as fellow,
51% were poor, 46% good and three
percent excellent. This is summarized in
Tables 2 and 3.

Table 2: Shows the quality of nucleus fixation with 95% ethyl alcohol.

Valid Frequency | Percent | Cumulative percent

1 50 16.6 16.7
2 51 17 33.7
3 72 24 57.7
4 39 13 70.7
5 46 153 86
6 27 9 95
7 1 3 95.3
8 7 2.3 97.7
9 5 1.7 99.3

10 2 7 100

Total 300 100
Table 3: Shows the quality of cytoplasm fixation with 95% ethyl alcohol.
Valid Frequency | Percent Cumulative percent

1 34 14.3 14.3

2 58 19.3 33.7

3 52 17.3 51

4 46 15.3 66.3

5 47 15.7 82

6 39 13 95

7 6 2 97

8 3 1 98

9 4 1.3 99.3

10 2 7 100

Total 300 100
With regard to fixation with cytoplasm fixation was as fellow, 19%

cytoRich fixative we noticed that fixation
of nucleus was % were poor, % were
good and % were excellent and for

were poor, 55% good and 26% excellent.
This is summarized in Tables 4 and 5.
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Table 4: Shows the quality of cytoplasm fixation with cytoRich fixative.

Valid Frequency Percent Cumulative percent
1 4 1.3 1.3
2 9 3 4.3
3 3 1 53
4 41 13.7 19
5 82 27.3 46.3
6 54 18 64.3
7 29 9.7 74
8 55 18.3 92.3
9 16 53 97.7
10 7 2.3 100

Total 300 100

Table 5: Shows the quality of nucleus fixation with cytoRich fixative.

Valid Frequency Percent Cumulative percent
1 4 1.3 1.3
2 9 3 4.3
3 2 i 5
4 41 13.7 18.7
5 83 27.7 46.3
6 55 18.3 64.7
7 30 10 74.7
8 55 18.3 93
9 14 4.7 97.7
10 7 2.3 100
Total 300 100
With regard to fixation with for cytoplasm fixation was as fellow,

Esposti's fixative we noticed that fixation
of nucleus was 16.3% were poor, 54.4%
were good and 29.3% were excellent and

16.7% were poor, 53% good and 30.3%
excellent. This is summarized in Tables 6
and 7 (5-6).

Table 6: Shows the quality of nucleus fixation with Esposti's fixative.

Valid Frequency Percent Cumulative percent
1 5 1.2 1.2
2 7 23 23
3 6 2 4.3
4 36 12 16.3
5 47 15.7 32
6 66 22 54
7 50 16.7 70.7
8 30 10 80.7
9 44 14.7 95.3
10 14 4.7 100

Total 300 100

Table 7: Shows the quality of cytoplasm fixation with Esposti's fixative.

Valid Frequency | Percent Cumulative percent
1 3 1 1
2 3 1 2
3 7 2.3 4.3
4 37 12.3 16.7
5 64 21.3 38
6 50 16.7 54.7
7 45 15 69.7
8 34 11.3 81
9 33 11 92
10 24 8 100
Total 300 100
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DISCUSSION

A fixative may be described as a
substance that will preserve after death
the shape, structure, relationship and
chemical constituents of tissues and cells,
and it must permit at a later date the
application of numerous staining
procedures in order to render the
constituents of the tissues and cells more
readily visible. It is important to evaluate
fixative because there was no proper
fixative for all histological method.

Therefore in this study we compare
between three fixatives (Esposti's,
cytoRich and 95% ethyl alcohol) to
evaluate the best fixative for urine
sample.

In this study Esposti's fixative is
the best; it gives excellent results through
providing clear nuclear details and
cytoplasmic transparency. These finding
was greatly supported Mygind and
Lauritzen, (1987)they found that the use
of a methanol-acetic acid fixative
(Esposti's fixative) or 50% isopropanol
resulted in good preservation whereas
cells prefixed in formaldehyde or 100%
isopropanol were poorly preserved. Also
this study supported by Howell, 1993, the
majority of the Esposti's fixed specimens
showed good nuclear preservation when
assessed for chromatin texture, presence
of distinct nuclear envelope, and clarity
of nucleolus, while only a minority of the
fresh urine and washing samples showed
these features. Cytoplasmic degeneration
was seen only in fresh specimens.

This study showed that cytoRich is
the moderate fixative; it gives good
results through providing clear nuclear
details and cytoplasmic transparency.
These finding was supported (Raistrick,
et al.2008)they said that there was no
significant diagnostic difference between
the collection fluids, but there was a
significant  difference  between the
collection fluids and the routine
preparation. Minor differences that do
not affect diagnosis, such as crystals and

ghost red blood cells were noted in
cytospin and cytoRich Blue. Other study
done by Weidmann, et al. (1997) said
that fixation of cells by cytoRich red
fixative reduces red blood cells and
background. Nuclear and cytoplasmic
stain appears improved. This allows
better evaluation of the cytological
features and interpretation of bloody
specimens.

Our study found that 95%ethyl
alcohol was poor fixative for urine
specimen these finding was agreed with
study done by Hiroyuk, et al. (2005)
Modified two-step fixation, in which
centrifuge sediment was treated twice
with alcoholic carbowax fixatives before
smears were prepared yielded more
diagnostic cancer cells than 95% ethyl
alcohol and spray fixative.
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RECOMMENDATION

Further studies should be done with
large number of samples to comparison
which one of different fixative the best
for cytological examination.

Adhesive media should be use for
urine samples for better assessment is (50
ml glycerin +1ml egg albumine+49 DW).

REFERENCES

Bancroft D. (1996). Theory and practice
of histological techniques. Churchill
living stone. London. 4" ed., 513:
447-448.

Bancroft D. and Stevens L. (2002).
Theory and Practice of Histological
Techniques. Printed in China. Fifth
Ed., pp. 350-351.

Castro, G. Fernandez F. and Corriente
M. (2008). Usefulness of wurine
cytology in the diagnosis of bladder
cancer: relationship with pathologic
findings. Biomed central journal,
32(9): 904-907.

Dhundee J. and Rigby S. (1990).
Comparison of two preparatory
techniques for urine cytology. Pub
Med Journal, 43(12):1034-1035.

Florek E, Wojciech P. and Grzegorz H.
(2007). Biomarkers of carcinogenic
compounds of tobacco smoke
constituents in the urine of delivering
women. Prenatal medicine Journal, 13
(3): 55-60.

George P. Robert E. and Rebecca B.
(1989). Cell fixative and preparation
composition, kit and method. United
States Patent journal, 191:270-274.

Hiroyuki O. Muneo N. Kenichi N. and
Testsureo O. (2005). Study on sample
preparation for urine cytology. The

Japanese Society of clinical cytology
journal, 44 (4): 215-218.

Howell L. Deitch A. Andreotti
V. Westrick L. and White RD.
(1993). Fixation method useful for
cytological examination and DNA
flow cytometry of exfoliated bladder
cells. Medlin clinically journal
Urology - May 1, 41 (5): 472-5.

Hussain G. and Murtada T. (2011). The
Consequence of Delayed Fixation on
Subsequent Preservation of Urine
Cells. Oman medical journal, 26(1):
14-18.

John A. Maksem C. and Heights O.
(1989). Cytological and histological
fixative formulation and methods for
using same. United States patent
journal, 78(4):19-65.

Koss G. Melamed R. (2005). Diagnostic
cytopathology and its histological
basis. Hardcover. 2 Sed. pp. 345.

Mygind H. and Lauritzen A. (1987).
Influence of prefixation and fixation
times on cellular preservation and
epithelial cellularity in filter imprints.
Pub Med Journal, 31(6): 950-963.

Nese N. Gupta R. Bui H. and Amin, B.
(2009). "Carcinoma in situ of the
urinary bladder: review of clinic
pathologic characteristics with an
emphasis on aspects related to
molecular diagnostic techniques and
prognosis. Pub Med Journal, 7(1):
48-57.

Raistrick . Shambayati B. And
Dunsmuir W. (2008). Collection fluid
helps preservation in voided urine
cytology. Pub  Med  Journal,
19(2):111-7.

RubbenH. Hering F. Dahm H. and
Lutzeyer W. (1982). Value of
exfoliative urinary cytology for
differentiation between uric acid stone
and tumor of upper urinary tract. Pub
Med Journal, 20(6):571-573.

Shokri T. Herz F. and Koss G. (1982).
Fine structure of cultured epithelial
cells derived from voided urine of



10 Abdullah Mohammed Elmustafa alogayli and Hussain Gadelkarim

normal adults. Pub Med Journal, 39
(1): 41-48.
Stephen E. Mayer A. and Catay Y.

aspiration
Lippincott

cytology and
cytopathology.

Philadelphia. pp.185-186.

(2001). The diagnostic value of the Weidmann J. Chaubal A. and Bibbo M.

advanced techniques in semin (1997). Cellular fixation. A study of
diagnostic pathology. pp. 21. CytoRich Red and  Cytospin
Sudha R. (1999). Color atlas of Collection Fluid. Pub Med Journal,

differential diagnosis in exfoliative 41(1):182-187.

ARABIC SUMMARY

Jdl LA s b daaiinal) (3l oy 45 e Al o

Zaaa| PER | JUE TN ‘lg_‘:‘m‘ sibaall daaa i 1
O saall Al Ay yal) i) Al Ol Al 4K -]
3 gaadl s o) ASLeall - Jila el —alall B LD

Deh G sennd el e BN sk AN Y5 8 A el Aalladll Al ) o3 el cddls
Laill aaaiy pladl dae vie sl il Gual) el paadl ool cdn 2010 plall s jle
680 Wb dda oty sl S3ae die Jgall (5 18)

ol e bl sdie Jsall Glne (e ALE Camens 1dpagiall

3.4800 ge 5ke Joasl il 7 95 e o gia O e (5 510 auil) 5 Al all & jelal sl
nal Anilly Lo gial) Aad (i siball e Lal s, o330 sisnd) el dails 3,6333 5 bl il dapual
Jaus giall (S 88y 5] il Al 55,9533 duasy inam 288 o 530 sisadl) Aipn 5 5.9433 o 31l
28 o 3 gl dra Ay ¢l Rrua g JSAL 6.4433 dads a5 Y LA daai g JSAL S jree dad 1D
. 6.4067 4wy (S

Gl 52 gl 8l al WAL daaiy JSE1 Q) el ga (i ulidie Aailal)
Cida gl 5 ) geally LA Jaai g G ) gedal Aal) Ja gia G ged (i sl Cudiad danally Wl 5, J sl
Dl Al e Camaal g Jsasll Qi 9695 cafta o e il jall <yl a8 1l



