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ABSTRACT

The present case report describes a 6-year-old boy
with cellular immunodeficiency who developed
cryptosporidiosis of the jejunum. The patient had
been admitted to the hospital with abdominal pain,
diarrhea, nausea, jaundice and respiratory disorders.
Pathological work-up of the intestinal biopsy revealed
cryptosporidiosis, which was confirmed by
transmission (TEM) and scanning electron
microscopic (SEM) examinations.

Both the SEM and TEM examinations showed that a
large number of Cryptosporidia were loosely attached
to the brush border of intestinal cells. The
bounded
microorganisms were shown to inhibit the microvillar
structure at the attachment zone of the epithelial cells
of the intestines. In addition to this usual localization,
a second type of localization of parasite was also
identified deep within the cytoplasm of the intestinal
cells.

extracytoplasmic membrane -

In chronic diarrhea of unknown origin, the
examination of jejunal biopsy material is also an
important investigational tool as shown in this study.
Despite the presence of chronic diarrhea, there was
no obvious alteration in the histological architecture of
the jejunum but we were able to detect the presence
of the parasite in the biopsy material in two different
localizations. To confirm the pathologic findings, a
high resolution microscopic techniqgue can be used. It
is a sensitive technique both for providing evidence
for the presence of the infection and detecting the
localization of the parasite, especially at an unusual
localization, which could otherwise not have been
discovered by routinely available techniques.
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INTRODUCTION

The aim of this study was to visualize the localization
of the Cryptosporidium in the jejunal biopsies by
using a high resolution microscopy technique.
Cryptosporidium is a protozoon that inhabit at the
intestinal mucosal epithelium in a variety of
vertebrates including man (1-3). It has been known
as a cause of disease in various species of animals
(1,4-7). The gastrointestinal tract is the main target
for many of the Cryptosporidia. This opportunistic
intestinal infection caused by Cryptosporidia is
implicated as a frequent cause of intestinal diseases.
The first case of human cryptosporodiosis was
described in 1976 by Meisel et al. (8). Cryptosporodia
may cause self limited illness in normal adults (9), but
it is usually a marker of fatal illness in AIDS (10).

CASE REPORT

In September 1995, a 6-year-old boy was admitted to
the pediatric department with abdominal pain,
diarrhea, nausea, jaundice, respiratory disorders and
weight loss of 4 kg. Physical examination and
laboratory results revealed a chronic diarrhoea,
growth retardation and disseminated molluscum
contagiosum infection. By further investigations,
cellular immunodeficiency was also detected.
Pathological results of jejunal biopsy showed
Cryptosporidia infection. Because of the increased
levels of the hepatic enzymes and the presence of
the jaundice, a needle biopsy of the liver was
performed and cholangitis was diagnosed at light
microscopic level. No Cryptosporidia were detected in
the biliary tract.

Material and Methods
Jejunal biopsies

investigations were fixed in 2.5% cacodylate buffered
glutaraldehyde for 18 hours at 4°C. Then the biopsy

taken for ultrastructural
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materials were prepared separately for transmission
(TEM) and scanning (SEM) electron microscopic

examinations.

For TEM investigations jejunal tissue pieces were
postfixed in cacodylate buffered Os04 for one hour at
4°C. After dehydration in ascending series of ethanol,
biopsy materials were embedded in Epon 812 resin.
Thick sections were taken to specify the mucosal
surface of the jejunum, thin sections were then
performed, stained with uranyl acetate and lead
citrate. The biopsy materials were examined with
JEOL 1200 EX Il Transmission Electron Microscope.

For SEM investigations the prefixed tissue pieces
were dehydrated in ascending series of ethanol,
dried in liquid C02 in critical point dryer, coated with
gold and examined with JEOL 5200 JSM Scanning
Electron Microscope.

Results

Light microscopic (LM) investigation revealed small,
spherical cryptosporidial organisms, attached to the
brush border of epithelial cells. They end-lined the
mucosal surface of the jejunum and extended into the
intestinal crypts. Jejunal villi were in the normal
appearance (Fig.1). Moderate increase in the plasma
cells located in the lamina propria was observed.

SEM examinations showed regular intestinal
topography. Both the mucosal surface and the villar
morphology were found to be intact with smooth
appearance. But the mucosal surface was invaded
by numerous disc-shaped <cryptosporidial
microorganisms nested both on the epithelial layer
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and the opening of the crypts. The parasites were
approximately 3 pm in diameter. (Fig. 2).

Although no free zoites (sporozoite or merozoite) and
oocysts were encountered, electron microscopic
results commonly revealed cryptosporodia at different
developmental stages, being early trophozoites and
microgamétocytes. Fine structural organization of the
early trophozoites consisted of double-layered cell
membrane representing the outer envelope and the
inner parasite plasma membrane, well developed
apical reticular structures, large nucleus and
nucleolus. All early forms were identified by their
ovoid shapes with a diameter of 3 to 5 pm (Fig. 3a,b).

Ultrastructural examinations showed that, numerous
Cryptosporidia were loosely attached to the intestinal
mucous coat, whereas few were strongly associated
with the jejunal epithelial cells. The latter were
observed as membrane-bounded microorganisms
attached to the epithelial cells and caused important
degree of microvilli absence at the attachment site

(Fig. 3b).

Some of the Cryptosporidia were also found under the
microvilli border. Microgamétocytes were seen
obviously to be infiltrated in the epithelial cell
whereas trophozoites were localized at the luminal
surface of the epithelial cells. Both the trophozoites
and microgamétocytes were in a parasitophorous
sac. The microgamétocytes present in this sac, were
identified by the presence of microgametes and some
times by the residual bodies in addition to
microgametes. (Fig.4).

Fig. 1:
Cryptostporidiosis
shown by light
microscope.

The Cryptosporidia
are found near the
brush border and
in the crypt (A)).
Azur -B, X 1000

Fig. 2: Scanning
electronmicrograph
(SEM) showing the
spread of Cryptospo-
ridia on the intestinal
mucosa (S).
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nonafeplid bir analogudur Analogu dogal hormondan daha giigli bir etki yapar KLINIK FARMAKOLOJI: Bir GaRH agonisti olan leuprolide acetate. sirekli ve
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Fig. 3: Transmission eiectronmicrograph (TEM) of the trophozoit stage of Cryptosporidia: a- localized or,

mucous (M) and N: nucleus, (->): nucleolus, b- localized on the epithelial surface (e).

Fig. 4:
Transmission
eiectronmicrograph
(TEM) of the
microgamétocyte (m)
within the epithelial
cell.
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DISCUSSION

In the present study we have tried to investigate the
jejunal biopsy material of an infected child by light,
scanning and transmission electron microscopy in
terms of Cryptosporidium localization.

Several organisms we observed on LM and SEM
were free in the lumen of the intestines as noted by
others (11, 12). Many organisms were frequently
localized on the mucous coat of the intestinal
epithelial cells. But the epithelial cells on which the
Cryptosporidia were tightly attached showed an
obvious microvillar atrophy at EM level and this was
also observed in many electron microscopic studies
(7, 11-16). Although the presence of villar atrophy,
flattening on the intestinal surface or epithelial injury
is being pointed out in some of the cryptosporidiosis
cases (11,12,15,17) our observations revealed no
prominent disturbance in the intestinal villus
architecture of jejunum as stated before (12,13) . We
think that this morphological aspect could be related
to the moderate amount of Cryptosporidia which were
tightly attached on the villus epithelium. But it must
be noticed that physiological abnormalities such as
diarrhoea may be due to villar atrophy at the other
intestinal regions of this patient. It may also imply to
another clinical manifestation such as cholangitis
(17) . No satisfactory explanation exists for
preferential organ involment of Cryptosporidium, a
phenomenon similar to that found in nonhuman hosts
(18) . One theory various
Cryptosporidium species target different anatomic
sites, but speciation based on host specificity has
been controversial (19). Anatomic distribution of
Cryptosporidium organisms in the human body has
not been well studied, nor have the pathologic
consequences been explored. Furthermore, other
factors such as, toxin elaboration by cryptosporodia
or other organisms may be involved in the
pathogenesis of the diarrhoea of this patient.

suggests that

Cryptosporidia seen in the jejunal lumen were
observed surrounded by a two-layered pellicle at the
early trophozoite stage of their life cycle. The stages
were defined according to the criteria established in
other studies where similar morphology was seen (7,
11, 13-15). Cryptosporidial macrogametes with
polysacharide granules and schizont with inner
merazoites were not found in the very small punch
biopsy specimen in question. As noted, the plasma
membrane of the absortive cell might form the
outermost membrane surrounding the organism. It is
indicated that the number of membranes enveloping
the various phases of cryptosporodia range from one
to six (11,15). We could not see neither the detailed
layers of the surrounding membrane nor the feeder
organelle mentioned of Cryptosporidia at the tight
attachment sites to the epithelial cells (1,7,13,15,20).
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The organism which is inside the absorptive cell
cytoplasm is probably at the microgametocyte stage
of the life cycle. Even though, the mechanism by
which cryptosporidiosis enters the cell is not clearly
defined, we can speculate that it could be
endocytosed by the luminal absorptive cell or the
parasite itself could dissolve the host cell membrane
to attain entry into the cell. But clearly defined
endothelial cell membrane injury was not found. Our
observation about the intracellularly localized
Cryptosporidium were similar with the findings
pointing out the localization of cryptosporodia inside
the "M" cells (15) or degenerated Cryptosporidium
inside the intestinal epithelial cells (13). Concept
about intracellular (3,4) and extracellular (20)
Cryptosporidium localization were widely discussed,
where intracellular and extracytoplasmic localization
concepts were defined as the same intramicrovillar
localization. However we need to point out that the
intracellular localizations of parasites within our
biopsy material would not be interpreted as an
extracytoplasmic localization since in our study they
were clearly shown to be localized apically within the
host cell's cytoplasm.

Cryptosporidium may cause self limited illness in
normal adults (9). But it is usually pathogenic and
fatal in AIDS patients (10). Infections has been
reported to involve intestine (8, 11, 12, 17, 21-23),
stomach (17, 24), biliary tract and gallbladder (17,25),
pancreas (26. 27 ), respiratory tract (23, 26), liver
(28), lung (29), appendix (14) of human. The case
presented in our study is of special interest being a
rare report of cryptosporodiosis case since
Cryptosporidium is not only a dangerous disease in
AIDS, but also a frequent cause of illness in
immunocompetent individuals including children and
travelers (21).

It is therefore important to examine carefully the
endoscopic biopsies of these patients at EM level but
unfortunately, the small size of the parasites makes
them difficult to be detected in faeces or tissue
sections. Electron microscopic observations, in
addition to confirming parasitologic techniques used
by the pathologists and microbiologists, also tend to
expand the knowledge about the relationship
between the immunodeficient patient and the parasite
of Cryptosporidium.
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