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Summary

The present study was carried on to compare several methods for identification of
Cryptosporidium oocysts sp. which conclude modified acid fast stain, Sheather’s flotation
solutions, Ritchi formal-ether sedimentation solutions, noval stain and iodine technique. The
modified acid-fast stain and its combination with formal — ether technique gave the best
demonstration 100%. The most reliable technique for identification of oocysts was formal- ether
concentration combination with modified acid fast stain (100%), followed by using modified acid
fast stain only (97%), sucrose flotation technique (90%) novel staining technique (85%), formal-
ether concentration (84%), and iodine technique (69%) respectively.
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INTRODUCTION

Cryptosporidium is a coccidian parasite that usually infects the
gastrointestinal tract of human and animal causing intestinal and extra intestinal
disorders. This parasite belongs to the phylum Apicomplexa in the suborder
Eimeriina that include three familjes (- 2 3 4

Numerous methods have been proposed for the diagnosis of
Cryptosporidium in animals and human beings, based on location of the parasite
in the specimen®. Various staining methods and concentration techniques have
been applied to the detection of Cryptosporidia having the advantage of being
easy to perform for routine diagnosis.

Special techniques can be used for storing  stool for several months at
4c®, or it can be used directly ©. As a rule, thin smears of stool are prepared for
staining, if necessary diluting solid fecal material 1:5 with water for this
purpose'”. The prepared smear is fixed in absolute alcohol and allowed to dry;
any suitable staining procedure can then be applied ®.,

The numerous staining procedures are listed in the Tablel below. Giemsa
staining was the first to be used”, but a recent study comparing fifteen ways of
detecting oocysts''” showed that the best results are obtained with acid - fast
staining methods, notably Ziehl-Nelson's techniques as modified by Henriksen''",
However, numerous authors advocate the auramine technique as more sensitive
and more specific for cryptosporidial oocysts''> 19,

The study was planned to show the most effective laboratory method for
diagnosis of Cryptosporidium.

MATERIALS & METHODS

The total number of population involved in this study was 455 patients,
including 300 males and 155 females classified in to two groups; 105
immunocompromised patient and 350 immunocompetent (control group).

Age group was below one year old -15 years, 16 years- 30 years, over 31
years old.

Single stool sample was obtained from each patient in a tightly covered
wide mouth plastic disposable container. These were labeled with sample
numbers, date and name of patient. , x

Several methods had been used in the study for the identification of the
parasite such as Modified acid fast stain by Hinriksen & Pohhien"”, Jodine stain
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(Lugols iodine)"”, Sheather’s flotation solution”, Ritchi formal — ether
sedimentation solution''” and the Novel stain that been used for the first time in
[rag. is a modification of Heini's method .that usually used 10 gm of basic fuchsin
in 100 ml of 95% ethanol by using a phase contrast microscope for diagnosis,
which in our modification the volume of stain dissolved in ethanol was changed
from 10 gm to 7 gm and using the available light microscope instead of phase
contrast microscope.

RESULTS

An oocyst structure appears-under the light microscope on the power
X100 oil immersion as rounded-ovoid bodies with a distinct color in each stain.
Sizes of oocysts obtained from immunocompromised patients ranged from 4.5-5.3
urn, while others optioned from control groups were 4.2-5.5 um.

In modified acid fast stain, the oocysts were red-bright rounded bodies,
surrounded by green-blue background (Fig.l). About 96% of cryptosporidiosis
cases detected positive by this method.

In technique involving iodine, the oocysts appear bright yellow rounded
bodies, surrounded by bright yellow translucent walls, and the background was
dark yellow grey. (Fig.2). About 69% of cryptosppridiosis cases detected positive
by this method.

When preparation was stained with the novel technique. Crvptosporidium
oocysts appear as dark red ovoid-rounded bodies with a distinct wall, the
background was bright red. In this method all protozoa cysts appear in the same
color but with different shapes and sizes. (Fig, 3). About 85% of positive cases
were detected by this method.

Sucrose flotation techmque was used for fecal specimen concentration.
This technique needed some experience and focussing for well observation of
Cryptosporidium oocyst. The oocysts appear as round-ovoid bodies containing
bright granules, and clearly visible faint intrinsic color (Fig. 4). About 90% of
cryptosporidiosis cases detected positive by this method.

Other results obtained by using Ritchi formal-ether concentration method
were excellent for giving positive diagnosis. Cryptosporidium oocyst appears as
translucent bodies that cannot diagnosed directly, due to autolysis. About 84% of
cryptosporidiosis cases detected positive by this method.

Both concentration methods were almost equal in giving specific
diagnosis for Cryptosporidium oocysts.

The technique concerned with formal-ether concentration combined with
modified acid fast stain, were excellent for giving 100% rate of diagnosis for
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Cryptosporidium oocysts. This method provides a good chance for oocysts to
appear in this smear comparing with using the modified acid fast only is high
(Fig. 5), about 96% of positive cases were detected by this method.

Fig. 1: Cryptospofidium oocyst Fig. 2: Cryptosporidium oocyst
by using modified acid by using iodine stain
fast stain X100. X100.

X b \
. - - ‘
Fig. 3: Cryptosporidium oocyst |

by fising novel. method s Fig. 4: Cr)fptosporza"zum oocyst
by using flotation method
X100. X100

Fig. 5: Cryptosporidium oocyst recovered
by using sedimentation method &
modified acid fast stain X100.

DISCUSSION

This study proved that out of 3 staining methods used to identify oocysts
in the stool sample (modified acid fast stain, iodine and the Novel staining) .The
modified acid fast stain was found to be more efficient for the first observation.
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More over the slide can be kept, this agreed with the results obtained by (e L 10,

This method confirms its importance for clinical diagnosis for the causes of
diarrhea. It clearly detected the other pathogens as yeast and bacteria that take
green color other than red-pink. Low number of oocysts found in the specimen
might lead to the 3% misdiagnosis. lodine stain smear proved to need some
experience and good focusing in order to give best results. One of its
disadvantages is the ability to give misdiagnosis with other yeasts (Candida) or
other organisms with the same size and shape of Cryptosporidium oocyst . The
slide must be directly examined, and positive smears can not be kept for more
than 10-15 mints, this method is still effective in65% of cases, need no time,
iodine solution can be found in any laboratory and its notexpensive. Map &
Soave“s), and Fleck & Moody“s), confirmed this result.

Novel technique was used for staining to evaluate the number of positive
cases that could be diagnosed by using simple single stain in routine laboratory
works. Cryptosporidium oocyst appears in a size of 4 - 5.1 Mm. Oocyst appears
refringent dark red bodies against bright background. This method proved to give
expectable results between Modified acid fast and iodine stain by using diluted
carbol fuchsin and light microscope.

The oocysts can be well differentiated from other parasites. Casemore
used Heini's method that gave the same result®. This method can simply provide;
a new quick, short time and in expensive properties.

All these which are important to any laboratory, can favorite the usage of
this novel method in the diagnosis of Cryptosporidium oocyst than the iodine stain
that need much more experience and the modified acid fast smear that need two
stains, ethanol and toxic H,Sos. The advantages of this Novel method can be
summarized by:

Decreasing the amount of stain used, and the ability to diagnose by using light
microscope, which is much more cheaper than using phase contrast microscope.

This method is excellent for using when there are a high number of
suspected specimens, which must be diagnosed for the cause of diarrhea in a very
short time without expensive evaluation. These factors are always found among
general laboratories in hospitals and healthy units in villages specially those far
from towns with factors that favorite the infection. No documented report till
today used the new method as far as we know.

The results obtained from stool samples examination, proved that both
formal-ether sedimentation and sucrose flotation method for concentration of
oocyst gave almost equal results. The low number of oocysts that were found in
some examined specimens might be due to; number of oocysts found in the
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specimen, loss of oocysts during the preparing of methods, oocysts lysis specially
in flotation method after one hour of preparation and misdiagnosis of fecal debris
that have the same size and shape of Cryptosporidium. These results were shared
with the results obtained with that reported Garcia et al.!"”.

Modified acid-fast stain was used for smears obtained from formal-ether
sedimentation method; these were proved to be the most effective diagnostic
method for Cryptosporidium oocyst identification. Even with low number of
oocyst, it appears in a good number for diagnosis with modified acid fast. These
results are in agreement with many other studies®® " %%,

Examination of one specimen is generally appropriate for the diagnosis
of cryptosporidiosis in hospitalized patients  presenting with diarrhea and
examination of second specimen may be appropriate if the first specimen was

. . .« . . .« . 2
negative and there is a clinical index of suspicion'*”’.
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