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POHJOLA, SUVI, ERKKI NEUVONEN, AIMO NISKANEN and 
ANNIKKA RANTAMA: Rapid immunoassay for detection of Crypto
sporidium oocysts. Ac:ta ve,t. scand. 1986, 27, 71-79. - A direct im
munological method by means of latex agglutination (LX) reaction 
was applied to the demonstration of Cryptosporidium oocysts from 
stools and gut homogenates. The LX method gave a positive diagnosis 
for all the specimens judged positive by the modified Ziehl-Neelsen 
technique, which served as a reference method. The results of the 
study indicate that the LX method can be adopted as a diagnostic tool 
for cryptosporidiosis, but further study concerning the specificity 
and sensitivi,ty of the method is clearly warranted. 
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a g g 1 u t i n a t i o n. 

Since the fiirst report of human cryptosporidiiosis by Nime in 
1976, followed by the early literature of sporadic infection in 
immunocompromised persons (Meisel et al. 1976, Lasser et al. 
1979, Weisburger et al. 1979, Stemmermann et al. 1980, Wein
stein et al. 1981, Sloper et al. 1982, Center for Disease Control 
1982, Miller et al. 1983), recent research has revealed crypto
spori.diosis world-wide also in immunocomptent individuals 
(Tzipori et al. 1980, Anderson et al. 1982, Reese et al. 1982) and 
even in larger populations (Jokipii et al. 1983, Tzipori et al. 1983, 
Bogaerts et al. 1984, Hunt et al. 1984, Mata et al. 1984, Jokipii 
et al. 1985). 

Cryptosporidiosis, important as a human disease, is aJ.so of 
agiiicultural economic signif1iJcance, since the infection may affect 
up to 95 % of calves under the age of 1 month (Stein et al.1983). 
It is usually neonatal and young calves, which show clinical 
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symptoms of enteritis (Krogh & Henriksen 1985), whereas older 
calves may have asymptomatic infections (Pohjola et al. 1986). 

Outbreaks of human cryptosporidiosis with zoonotic implica
tions of bovine origin have been described (Anderso·n et al. 1982, 
Reese et al. 1982, Rahaman et al. 1984, Pohjola et al. in print). 
The concept of cryptosporidiosiis as an emerging zoonosis, and 
the importance of the organisms as a prevalent but overfooked 
cause of diarrhea among humans in agricultural occupations, 
particularly in less developed countries, has. been sug,gested 
(Schultz 1983). Recently we have demonstrated that Crypto
sporidium in a rural population iis asymptomatic and occurs 
mainly in persons in olose contact with cattle (aiu.thor's un
published data). 

Cryptosporidium is distinct from other enteric coccidila in not 
exhiitbirtJing much host or site specificity. The p·arasiiite',s life cycle i1s 
direct and rapid and occurs on the microviiHous borders of the 
errterocytes. Endogenous stages have occasionally also been de
tected on other epithelial surfaces, partiicularly in the respira
tory and biliary tracts and in the gall bladder. The infection i!s 
transmitted by ingestion of endogenously sporulated oocysits, 
excreted in the faeces ( Tzipori 1983). 

A diagnosis of cryptosporldiosis may be based on observation 
of the endogenous stages of the organisms in intestinal mucosa 
obtained by biopsy or necropsy (Nime et al. 1976, Lasser et al. 
1979, W eisburger et al. 1979, Stemmermann et al. 1980, Wein
stein et al. 1981) or on demonstration of oocysts ilil faece•s, erither 
from direct smears (Tzipori et al. 1980, Tzipori et al. 1983, Bo
gaerts et al. 1984, Hunt et al. 1984, Mata et al. 1984) or from 
faecal concentrates (Anderson et al. 1982, Reese et al. 1982, Jo
kipii et al. 1983, Bogaerts et al. 1984, Jokipii et al. 1985). In this 
paper we describe the initial results of a latex of a, agglutination 
(LX) method, recenitly evalu3!ted in rota'Vi:ms antigen detection 
(Haikala et al. 1983, Hughes et al. 1984), in the demonstration of 
oocysts of Cryptosporidium from stools and gut hom0:genates 
from experimentally infected calves and mice. 

MATERIALS AND METHODS 
Antigen preparation 

Oocysts of Cryptospo11idium used as antigens had been. pas
saged through 5 litters of 1-4 days old offspring of Han-NMRI 
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Each mixed specimen of bovine origin was tilted on the tile 
for 2 min before evailuation of the reaction under an illuminating 
magnifying glass, a magnification of 3x. The LX test was 
considered to be positive if agglrutilllaition was. observed, provided 
that the negative control test remai'ned milky. Unfiltrated gut 
homogenates from mice were transferred wi:th disposable cul
ture loops onto a black tile, otherwise the test was carried out 
in the manner described above. 

Light microscopy 
To obtain a reference to the immunological method, each 

bovine faecal specimen and murine gut homogenate was smeared 
on the microscope slides, air-dried, fixed in absolute methanol 
and stained with the modified Ziehl-Neelsen staining technique 
(Henriksen & Pohlenz 1981) as described previously (Jokipii et 
al. 1983). The stained sliides were examined under oil-immersion 
at a magnification of 1000 x. 

RESULTS 
Observations obtained from the faecal specimens and gut 

homogenates by the LX method are presented in Table 1. For 
the sake of comparison, Table 1 also giives results obtained from 
the same specimens after sttairning with the modified Ziehl-Neel
sen technique. 

Acid-fast oocysts were observed in all the specimens taken 
from experimentally infected animals, whereas specimens from 
control animals were negative for Cryptosporidium oocysts. 

Ta b l e 1. Latex-agglutination (LX) test and modified Ziehl-Neelsen 
staining technique in detection of Cryptosporidium oocysts from 

bovine stool specimen and murine gut homogenates. 

Calves 

Mice 

Number of 
specimen 

6 
2 

13 
7 

11 
1 

LX reactions with 

dilution of antisera 
1:20 1:40 

+ 

+ 
+ 

+ 

+ 
+ 

negative 
control 

+ 

+ 

ZN-staining 
reaction 

+ 

+ 
+ 
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A latex agglutination reaction was recorded with both dilu
tions of antisera in a1l the specimens defined as positive by the 
modified Ziehl-Neelsen technique. However, 7 gut homogenates 
taken from experimentally infected mice and 1 from an uninfect
ed control mouse also gave a positive reaction with the control 
antisera. 

The LX reaction proved to be difficult to interpret in a few 
of the murine gut homogenates apparently due to the large 
amohhts of cells and luminal debris. When the hilting time was 
extended over 3 min, the agglutination reaction was observed in 
some other specimens from uninfected control animals, apparent
ly because of nonspecific reactions. 

DISCUSSION 
In recent years several methods have been used for the di1ag

nosis of cryptosporidiosis; most of the diagnos,tiic methods used 
until now require advanced research facilities with experienced 
personnel. The early methods used in human cases were l:ight
or electron microscopy of an intestinal biopsy specimen (Meisel 
et al. 1976, Lasser et al. 1979, Weisburger et al. 1979, Stemmer
man et al. 1980, Wellnstein et al. 1981, Sloper et al. 1982). The 
existence of oocysts and thus the basis for examination of stools 
was demonstrated already in 1978 iin studies of neonatal calf 
di1arrhea by Pohlenz et al. 

Oocysts can be demonstrated in smears stained with various 
techniques; those most frequentily applied are the Giemsa ( Tzi
pori et al. 1980, Anderson et al. 1982, Reese et al. 1982), the 
modified Ziehl-Neelsen (Bogaerts et al. 1984, Hunt et al. 1984) 
and the safranin-methylene blue (Bogaats et al. 1984, Baxby et 
al. 1984). To improve the detectfon of the oocysts, faecal samples 
have been concentrated with various procedures; among the 
most frequently used are the formalin-ether sedimentation me
thod (Jokipii et al. 1983, Bogaerts et al. 1984) and faecal flota
tion using Sheather's sucrose solution (Anderson et al. 1982, 
Bennet et al. 1985). 

Rapid staining methods rinclude the negative staining methods 
using carbol-fuchsin (Stein et al. 1983) and nigrosin (Pohjola 
1983) or DMSO-modiified Ziehl-Nee1sen staining technique 
(Bronsdon 1984, Pohjola et al. 1984). 
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An indirect serological method of diagnosis by means of in
direct immunofluorescence (IIF) has been used in demonstra
tiion of antibodies to Cryptosporidium in humans and animals 
(Tzipori & Campbell 1981, Campbell & Current 1983). However, 
the seroconversions detected reflect previous exposure, even 360 
-400 days earlder (Campbell & Current 1983), and hence do not 
nece•ssarily bear any diagnostic value at the time of the tes.t. 

Direct and rapid immunodiagnosis of cryptosporidiosis by 
means of latex agglutination is based on the presence of oocysts 
in stools during the acute phase of the 1irnfection. The iirniti1al ob
servations of this macroscopical detection method were promis
ing. The test appeared to be rapid an easy to perform, and did 
not need expensive equipment. All t•he specimens with acid fast 
oosysts judged by the the modified Ziehl-Neelsen staining 
technique gave positive latex agglutination reaction. However, 
nonspecified LX reactions was observed ·in some specimens of 
mice, apparently because sera of the nonimmunized rabbit had 
antibodies against some organisms of murine gut contents. 

The prevention and control of the ubiquitous, zoonotic and 
potentially pathogenic Cryptosporidium demands simple and 
safe tests for both medical and veteri'nary cLinicians and re
searchers. Further studies are being carried out with several 
species of animals to provide information on the sensitiviity and 
speci£icity and the optimal test conditions of the LX test for 
Cryptosporidium. 
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SAMMANDRAG 
En snabb immunmetod for pdvisning av Cryptosporidium oocystor. 

En direkt immunologisk metod baserad pa latex agglutinations 
(LX) reaktion tillampades !Or att pavisa Cryptosporidium oocystor i 
avfOrin.g och tarmhomogenat. LX metoden gav positiv diagnos fOr alla 
preparat som ocksa var positiva med modifierad Ziehl-Neelsen teknik, 
vilken fungerade som referensmetod. Resultaten visar att LX metoden 
kan anvandas vid diagnostik av kryptosporidios, men ytterUgare stu
dier med avseende pa metodens specifitet och sensitivitet ar ni:id
vandiga. 
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