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A modified Ziehl-Neelsen staining technique was
. found to be a reliable method for diagnosing
cryptosporidia in smears from fecal samples or scrap-
ings of intestinal mucosa. It provides a magnificent
differential staining with a high degree of sensitivity.
[The SCI® indicates that this paper has been cited in
more than 135 publications, making it the most-cited
article published in this journal.]
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‘In the 1970s, several publications indicated
that protozoa of the genus Cryptosporidium
might be of etiological importance in the diar-
rhoea complex in calves.! Earlier, only little at-
tention was paid to these protozoa. Up to 1980,
demonstration of infections with Cryptosporid-
ium was, on the whole, based on the observation
of the parasite in histological sections or in
smears stained by the Giemsa technique.2

In 1980, at the National Veterinary Labora-
tory, Copenhagen, Sv. Aa. Henriksen analyzed
the extent to which infections with Crypto-
sporidium were occurring among calves in Den-
mark. However, he had no experience in diag-
nosing such organisms—in fact, nobody in
Denmark seemed to have observed the organism
atall.

Smears, prepared from the mucosal mem-
brane of the small intestine of calves that died
from diarrhoea, were stained by Giemsa, and a
search was made for round organisms 4.5-5 um
in diameter with a faint blue-stained cytoplasm
and a few red granules. From one of the first
calves, a great number of such organisms were
encountered. However, Henriksen found it quite
difficult to distinguish the organisms in the
smears, due to lack of differential staining. This
prompted him to try staining with other
techniques.

For this, a series of smears was prepared from
the intestinal tract of a similarly infected calf.
The smears were stained by Gram, Ziehl-
Neelsen, Koster, or other staining techniques
routinely used in the bacteriological laboratory
next door. It was soon obvious that techniques
that made use of the so-called acid-fast charac-
ter of specific groups of bacteria (e.g., my-
cobacteria), namely, the Ziehl-Neelsen tech-
nique and the Koster technique, also seemed to
be applicable for the demonstration of oocysts
of Cryptosporidium. However, the techniques
employed by the bacteriologists quite obviously
had to be modified or improved to provide a
distinct differential staining of the parasite. The
attention was focused on the Ziehl-Neelsen
technique,3 and within five to six hours, a recipe
for a staining technique was established, result-
ing in a magnificent differential staining of the
Cryptosporidium oocysts. They appeared as
densely stained red bodies, clearly distinguish-
able against a green background.

To confirm the identity of the organisms,
Henriksen contacted ). Pohlenz, lowa State Uni-
versity, Ames, whom he had met earlier, and
who already had described infections with
Cryptosporidium in calves. Pohlenz confirmed
that the organisms found in the smears were
actually Cryptosporidium. With a few additional
adjustments, suggested by Pohlenz, the modified
Ziehl-Neelsen technique was ready for
publication.

Henriksen has received numerous interna-
tional inquiries regarding the modified Ziehl-
Neelsen technique. Clearly, this was coincident
with the growing perception that cryptospor-
idiosis was a widespread disease within the diar-
rhoea complex in neonatal calves*5 and a rather
frequent complication in human patients suffer-
ing from AIDS.57

In his characteristically modest way, Hen-
riksen stated that the technique was developed
on a completely empirical basis, taking advan-
tage of techniques already applied in the bacte-
riological laboratory.
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