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Summary

This study was performed to detect the effective laboratory method
for diagnosis of Cryptosporidium spp. in patients attending the
laboratories of Al-Tameem General Hospital and Kirkuk Paediatric
Hospital in Kirkuk city, for the period from the beginning of January
to end of August 2000..

It was shown that the modified Ziehl-Neelsens stain (hot method)
with methylene blue (counter stain) was most efficient in
identification of Cryptosporidium oocysts (4.36%), followed by
malachite green (counter stain) (1.94%) and modified Ziehl-Neelsen
(cold method) with malachite green (counter stain), safranin-
methylene blue, lugol's iodine preparation (mounting) (0.97%) for
each and the modified Ziehl-Neelsen stain (cold method) with
methylene blue (counter stain) was the least efficient (0.84%).
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Introduction

Diagnosis of Cryptosporidium in faeces and sputum is done by
direct smear technique with or without stains or by concentration
methods (1). The parasite can be detected by staining air-dried,
methanol-fixed faecal smears with Giemsa”s stain (2).

The first human case was diagnosed from intestinal biopsies. The
stages of parasites seen are gametes or schizonts either immature or
mature stage containing four to eight merozoites (2).

The most convenient method of laboratory diagnosis is direct
recognition of oocysts in faeces. Glemsa and modified Ziehl-Neelsen
stains were used originally but are inferior to safranin-methylene
blue and phenol-auramin stains. The choice of method should be by
personal evaluation (3& 4).

In the specimen stained with modified acid fast method, the oocyst
stains red, whereas faecal yeast stains green when counter stained with
methylene blue. The oocyst remains red but yeast stains blue (5). The
effective staining method used for Cryptosporidium detection is the
modified acid fast technique (Kinyoun, Ziehl-Neelsen) (1).

The acid fast trichrome stain yields results comparable to those
obtained by Kinyoun and modified trichrome methods  and
considerably reduces the time necessary for microscopic examination
(6). It has been shown that both acridine orange and bis-benzimide are
more rapid, easier and less subjective than other methods (7).

There are two methods of concentration techniques, either using
flotation method or sedimentation method, each one contains many
types. The flotation method used with either saturated sucrose solution

245




Iraqi J. Vet. Med. 28, No.1, 2004

or salt saturated with zinc sulfate. The sedimentation method used
may be either with formal-ether solution or formaldehyde (8).

The present study aimed to detect the effective laboratory methods
used in diagnosis of Cryptosporidium spp.

Materials And Methods

The study was conducted on 206 stool samples of patients attended
the laboratories of Al-Tameem General Hospital and Kirkuk
Paediatric Hospital in Kirkuk city, for period from first of January to
end of August 2000. The stool samples were examined freshly and
adequate amount of 2.5% potassium dichromate solution was added to
specimen which examined later.

The staining used were lugol’s iodine 1% (9), modified acid fast
stain (hot method) (10), modified acid fast stain (cold method) (9) and
safranine-methylene blue stain (10).

Statistical analysis was done to all data using Chi-square and t-test
of homogenicity and independence to exclude source of variance
between tested and control groups.

Results

Out of 206 stool samples examined using different laboratory
methods, 26 were positive for Cryptosporidium spp. (12.62%).

Regarding the identification of Cryptosporidium infection using
single, double and triple methods. Table (1), indicates that the rate of
positivity was highest using single method (9.70%) followed by
double methods (1.94%) and triple method (0.97%). Statistically
differences between single, double and triple laboratory methods were
significant (P<0.05).

Concerning the efficacy of different laboratory methods used for
diagnosis of Cryptosporidium spp. Table (2) shows that the modified
Zichl-Neelsen stain (hot method) with methylene blue (counter stain)
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was most efficient in identification of Cryptosporidium oocyst
(4.36%) followed by malachite green counter stain (1.94%) and
modified Ziehl-Neelsen cold method with malachite green counter
stain, safranine-methylene blue and iodine preparation (mounting)
(0.97%) for each and the modified Ziehl-Neelsen stain cold method
with methylene blue counter stain was least efficient 0.48% (P<0.05).

Oocysts of Cryptosporidium were seen in distinct colour in each
stain, the differentiation was done using light microscope on the
power X100 oil immersion objective lens.

By using modofied Zeihl-Neelsen stain (hot method) counter stain
methylene blue the oocyst appear as rounded shape, pale red
surrounded with yeast (dark blue-violete) and bacteria (pale yellow).
Three faint black dots were seen in the right anterior ends arranged
like the letter capital (C) , it was fully sporulated (fig.1). While using
malachite green, the oocyst appeared fully sporulated, spherical or
ovoid shape reddish with a thin greenish outer layler , 2-3 vermiform
sporozoites present in center of the oocyst , it was about Y2 of the
oocyst size . Other stool components were stained yellow colour with
scattered greenish area containing yeast and bacteria (fig. 2).

In cold method, using methylene blue counter stain the oocysts
were seen rounded, faint reddish, surrounded with dark blue
background (fig.3) . While using malachite green as counter stain,
(fig. 4), the oocyats appear as oval red, surrounded with a thin layer
of faint yellow (zone), few dark granules were seen in the anterior
portion of the oocysts, the yeast were stained with brownish colour
surrounded with scattereds green back ground. Sporozoites were
difficult to be disinguished in this method although the parasite was
stained denser than in methylene blue counter stain in same method.

By using iodine mounting , the oocysts appear dark brownish, oval
contain blak curved line with some thickness in both ends of the line.
It is moon shaped occupied 1/5 of the oocysts size with some residual
faint black dots were found. This may be parts of sporozoite, which
was destroyed during slide preparation, faint yellowish layer that was
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covering the parasite not clear visible. Monillia were seen as faint
yellowish hallow with pale brownish background (fig. 5).

Using safranin-methylene blue phosphate stain, the oocysts were
spherical-ovoid bright red, fully sporulated containing visible
sporozoites, stained more ense in the central portion or region of the
oocyst, surrounded with bacteria and yeasts on faint red background

(fig.6).

Table 1. Comparison between single, double and triple methods
used for detection of Cryptosporium sp.

Laboratory | No.+Ve % No.-Ve %
methods
Single method 20 9.70 | 186 90.30
Double method 4 1.94 | 202 98.05
Triple method 2 0.98 | 204 99.05
Total 26
v =10.893 d.f=2 (p<0.05)

Double laboratory methods:

Iodine + malachite green (hot method)=1

Malachite green (cold method) + malachite green (hot)= 1

Safranine + malachite green (cold) = 1

Safranine + malachite green (hot) = 1

Triple laboratory methods:

Methylene blue (hot)+malachite green (hot)+methylene blue (cold)=1
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Table 2. Comparison between the efficacy of different laboratory
methods for diagnosis of Cryptosporidium sp.

No. No

Laboratory methods +Ve | % -Vc;, %

Modified Ziehl — Neelsen stain (hot) |9 4361197 |95.63

Methylene blue (counter stain)

Modified Ziehl — Neelsen stain (hot) | 4 1.94 1202 |98.05

Methylene green (counter stain)

Modified Ziehl — Neelsen stain (cold) | 1 0.48 | 205 | 99.51

Methylene blue (counter stain)

Modified Ziehl — Neelsen stain (cold) | 2 0.97 | 204 ]99.02

Methylene green (counter stain)

Safranine — methylene blue stain 2 0.97 {204 |99.02

lodine preparation (mounting) 2 0.97 | 204 [99.02

Total 20 9.70 | 186 | 90.30 |
x? =6.30 d.f="5 (P<0.05)

Total number examined= 206 for each method

Total number positive = 26
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Fig. (1) Cryptosporidium oocyst by using modified Ziehl-Neelsen
(hot method) M.B. counter stain.

Fig. (2) Cryptosperidium oocyst by using modified Ziehl-Neelsen
(hot method) M.G. counter stain.
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Fig. (3) Cryptosporidium oocyst by using modified Ziehl-Neelsen
(cold method) M.B. counter stam

Fig. (4) Cryptosporidium oocyst by using modified Ziehl-Neelsen
(cold method) M.G. counter stain.
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Fig. (5) Cryptosporidium oocyst by using lugol’s iodine 5%
(mounting)

Fig. (6) Cryptosporidium oocyst by using safranine methylene-
blue phosphate stain.
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Discussion

This study confirmed that the six methods used for diagnosis of
Cryptosporidium spp. (Modified Ziehl-Neelsens hot method with
counter stain methylene blue and malachite green, modified Ziehl-
Neelsens cold method with counter stain methylene blue and
malachite green, safranin methylene blue-phosphate, lugol”s iodone
5%) were useful for identification of the parasite.

The modified acid fast stain hot method was more efficient in
diagnosis of Cryptosporidium spp. oocysts than others. This finding is
in agreement with that reported by others (10,11). Ignatius et al. (12)
mentioned that the acid fast stain represent the preferable method for
the diagnosis of cryptosporidiosis.

Hammouda et al. (13) reported that the coccidian protozoa
(Cryptosporidium oocyst) were clearly seen by using modified acid
fast stain, but was not in agreement with that reported by Baxby et al.
(14) and Youssef et al. (15) who showed that the modified acid fast
method was less sensitive and slow method. The advantage of
modified Ziehl-Neelsen:s (hot method) is that it has ability to
differentiate Cryptosporidium from other pathogens, such as yeast and
bacteria which take green colour rather than red colour when
malachite green counter stain used (2). In addition to that it could
recognize other protozoan parasites such as Giardia lamblia,
Entamoeba histolytica and Blastocystis hominis and the slide can be
kept for long period without destruction of the parasite (16).

In the present study the efficacy of Lugol:s iodine 5%, safranin-
methylene blue and modified Ziehl-Neelsens cold method were the
same rate (0.97%) but were less efficient than hot method.

Although lugol's iodine method is commonly used in all medical
laboratories and requires short period for staining but its
disadvantages are it require experience and good focusing of
microscope, this may give mis diagnosis with yeast or monilia in the
stool samples and the slides can not be kept for long period.
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The low sensitivity of safranin-methylene blue stain than modified
Ziehl-Neelsen”s hot method, may be due to type of fixative used, as
acid alcohol was used as a fixative in safranin-methylene blue stain,
while absolute alcohol was used as a fixative in Zeihl-Neelsen:s hot
method. In addition to that 5% H2SO4 was used as decolorizing
solution in modified Zeihl-Neelsen”s hot method, while in safranin
method no decolorizing agent is required. This finding is not in
agreement with that reported by Baxby (14) who found that the
safranin-methylene blue is rapid and more sensitive than hot method.

The cold method was less sensitive than hot method, this might be
due to heating was not performed in cold method, which lead to poor
penetration of stain inside the parasite, or it might be due to long
period of staining with carbol fuchsin stain (10 minutes) which
decreased the sensitivity of cold method (9). In addition to that the
decolorizing agent used in cold method was acid-alcohol (Hcl-
methanol) which might be less efficient decolorizing agent than 5%
H2S04 which used in hot method.

From the results of this study it is concluded that the most efficient
laboratory method for diagnosis of Cryptosporidium spp. was
modified Ziehl-Neelsen”s (hot method)”
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