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111" Microscopic Immunofluorescence Studies in ExperimentalAiveolar Echinococcosis 

Summary: By application of immunohistological methods in 
experimental alveolar echlnoc0ccosis, detailed information 
was obtained on the antigenic properties of each component 
of the echinococcus cyst. It was established that of the various 
layers, the capsuta germinativa oE the parasite cyst possesses 
the strongest antigenicity regardless of localization and matu- 
rity of the cysts. The dissemination of echinococcal antigens 
within the internal organs of the experimental animals was 
found to follow the general trends of other infections. Sub- 
stances obtained from the capsula germinativa appear most 
suitable as reagents for immunodiagnostic purposes due to 
their strong antigenicity. 

Zusammenfassung: Immunmorphologie und Pathogenese der 
Echinokokkose. III: Fluoreszenzmikroskopische Untersuehun- 
gen bei der experimentellen alveoliiren Echinokokkose. Mit 
Hilfe immunhistologischer Methoden wurden bei der experi- 
mentellen alveol~iren Echinokokkose die Antigeneigenschaften 
verschiedener Schichten der Zysten untersucht. Es wurde fest- 
gestellt, dab die Capsula germinativa die hSchste Antigenitiit 
un~bh~ingig yon der Lokalisation und der Zystenreife besitzt. 
Die Streuung des Echinokokkus-Antigens in die inneren Or- 
gane der Versuchstiere folgte der allgemeinen Richtung bei 
den Infektionskrankheiten. Die yon Capsula germinativa ge- 
wonnenen Substanzen sind wegen ihrer hohen Antigenit~it 
am geeignesten als Reagenzien in der Immundiagnostik der 
Echinokokkose. 

Introduction 
In recent years many publications have appeared concern- 
ing the application of microscopic immunofluorescence 
techniques in human and veterinary parasitoIogic patho- 
logy (1, 2, 3, 4, 5, 6). The primary goal of these studies 
was to demonstrate localization of antigen and antigen- 
antibody complexes within tissue and to design methods 
for immunodiagnostic purposes. In some intracellular 
parasites, the immunofluorescence has been shown to 
possess unique specificity and reliability (7). Hinz and 
Kirsten (8) applied this technique in alveococcosis, em- 
ploying paraffin sections of parasite cysts. A modified 
immunofluorescence assay using whole scolices of hy- 
datigenous echinicoccosis was published by Ruitenberg 
and Sleen (9). Hess and Eckert (10) recommended the 
application of both a passive hemagglutination and an 
indirect imnmnofluorescence antibody test for the im- 
munodiagnosis of hydatidosis or alveococcosis. 
The objective of this paper is to provide an answer to 
some questions concerning the microscopic immuno- 
fluorescent localization of the various layers of the echino- 
coccus alveolaris cysts, and to check the validity of the 

immunofluorescence test in the diagnosis of alveolar 
echinococcosis. In addition, the dissemination of echino- 
coccat antigens within the internal organs of experi- 
mentally infected animals is reported. 

Materials and Methods 
Fifty male and female experimental animals (Meriones un- 
guiculatus, aged 3-8 weeks) were infected intraperitoneally 
with prot0scolices of Echinococcus aIveolaris. The animals 
were divided into seven groups and killed 15 to 130 days 
after infection. The following organs and tissues infected with 
the developing parasite cysts were studied: liver, spleen, me- 
senteric lymph nodes and peritoneum. At autopsy, these 
tissues were removed immediately, deep-frozen in liquid 
nitrogen (-170 °C) and stored at -70 °C. The indirect im- 
munofluorescence technique (11) for detection of antigen 
localized within tissue was carried out on 6-8 ,u cryostat sec- 
tions. Echinococcus alveolaris cyst crude antigen was used as 
for the hyperimmunization. The antigen preparation and the 
immunization were carried out according to the procedures 
described by Silber (12). For the first layer rabbit antiechino- 
coccus antiserum was used. The fluorescein isothiocyanate 
(FITC)-labelled anti-rabbit gamma globulin employed was 
obtained from the Behring-Werke, Marburg/Lahn, West Ger- 
many. 

The following controls were used: 

1. Blocking of staining by pretreatment of sections with un- 
labelled anti-rabbit gamma globulin (blocking test). 

2. Treatment of sections with FITC-labelled anti-rabbit gam- 
ma globulin only. 

3. Treatment of sections with rabbit anti-mouse liver serum. 

4. Treatment of sections from non-infected control animals 
with rabbit anti-echinococcus antiserum and FITC-labelled 
antE-rabbit gamma globulin. 

The rabbit anti-echinococcus antiserum and the FITC-labelled 
anti-rabbit gamma globulin were used in a dilution between 
1 : 5 and 1 : I0. Sections were mounted in buffered glycerin 
(pH 7.2) and studied with a Zeiss fluorescence microscope. 
In addition, tissue sections were stained by routine histological 
methods (using hematoxylin-eosin and methyl green-pyronine 
stains). 
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Results 

All experimental animals infected developed a profound 
alveolar echinocoecosis. The most extensive lesions were 
found within the peritoneal cavity and in the liver whereas 
the spleen, kidneys and diaphragm were less affected. 
Until the 15th day post-infection, the infection proceeded 
as a diffuse fibroadenomatic process. By the 30th day post 
infection, cystic conglomerates were observed in the 
peritoneal cavity and in the liver. Histologically, well- 
formed germinative membranes and cuticular layers were 
present in the parasite cysts. At this time, there was no 
distinct reaction to the cysts by the host organism. Sec- 
tions treated with specific anti-echinococcal hyperimmune 
serum disclosed strong immunoftuorescenee of the inner 
cover of the cysts. The fluorescing structures were clearly 
separated from the parenchyma surrounding them (Fig- 
ure i). Brood capsules forming during this period also 
showed intense immunofluorescence. 

Figure i: Early formation of an echinococcus cyst with intense 
immunofluorescence of the gerrninative layer (arrows). Mag- 
nification x 85. 

From the 50th day until the end of the period of observa- 
tion almost all internal organs of the peritoneal and 
pleural cavities contained cystic masses. The cysts had 
well developed granular as well as cuticulo-chitinous 
layers and the host organism had produced a gross con- 
nective tissue cover, containing lymphocytes, eosinophilic 
leucocytes, single macrophages and plasma cells. In all 
instances the germinative layer of the fertile cysts showed 
strong, mainly granular immunofluorescence (Figure 2). 
Sometimes, small fluorescing granules were observed 
within the affected organs more or less in contact with 
the inner membrane of the cysts. Calcareous bodies, 
present in great number in some cysts, showed marked 
immunofluorescence, primarily on their periphery. Sco- 
lices found free in the cyst cavity also exhibited con- 
siderable reactivity, although this reaction was less intense 
than that of the germinal capsules. There was no immuno- 
fluorescence of the connective-tissue capsule surrounding 
the cysts. In routine histological sections, sterile cysts 

Figure 2: Granular immunofluorescence of the germinative 
layer (arrows) of an echinococcus cyst. Magnification x 160. 

showed poorly developed germinative-cuticular mem- 
branes. Immunohistologically, they gave a weak or a 
negative reaction (Figure 3, arrow). No  difference in im- 
munofluorescence intensity was established among cysts 
localized in different organs and cysts present during the 
various stages of the development of alveococcosis. 
No  immunofluorescence was observed when sections were 
pretreated with unlabelled anti-rabbit gamma globulin or 
stained with FITC-labelled anti-rabbit gamma globulin 
only. Sections of tissues from non-infected control ani- 
mals were also negative in every instance. Sections treated 
with rabbit anti-mouse liver serum disclosed strong im- 
munofluorescence of the liver parenchyma (b), and the 
connective-tissue capsule (e), while the germinal mem- 
brane (a) and the scolices reacted negatively (Figure 4). 
In fertile cysts, a slight difference in immunofluorescence 
intensity was noticed between germinative and cuticular 
capsules, the latter exhibiting a less intense reaction. 
The dissemination of echinococcal antigens within the in- 
ternal organs of the experimental animals was also stud- 
ied. From the 30th day on, throughout the entire period 
of observation, the parafollicular zones of the spleen and 

Figure 3: Weak to negative immuno[tuorescence (arrows) of a 
sterile echinococeus cyst. Magnification x 40. 
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Figure 4: Control with anti-liver serum. Liver tissue (b) and 
the connective-tissue capsule (c) exhib# intense immuno- 
fluorescence, while the germinative layer (a) o/ echinococcal 
cysts reacts negatively. Magnification x 120. 

formation. In addition, the presence of granular immuno- 
reactive material  suggests that both brood capsules and 
scolices produced within the germinafive layer possess 
strong antigenic properties. In view of the known morpho- 
genesis of the Echinococcus alveolaris cyst (13, 14) these 
fluorescing granules most likely represent precursors of 
brood capsules and scolices. This has been confirmed in 
a previous investigation employing the scanning electron 
microscope (15). In contrast to the marked immuno- 
fluorescent reactivity of the germinal layer, the cuticulo- 
chitinous membrane exhibited weak reactivity only. This 
fact needs special attention because this membrane is 
known to represent a parasite product.  The explanation 
probably resides in its chemical structure as well as in its 
functional role, the cuticulo-chitinous membrane serving 
as a mediator in the exchange of products between par- 
asite and host. The calcareous bodies also showed only 
poor immunoreactivity. This finding is in agreement with 
previous observations by other authors (16). The high 
amount of hydrolytic enzymes present in these structures 
(17) indicates that they participate in the metabolism of 
the cysts. 
Apart  from lesions containing parasite cysts, the highest 
concentration of echinococcal antigens localized in tissue 
was found in or around the dendritic macrophages of the 
germinal centers in lymph nodes and spleen. A lesser 
amount of antigen was present in other compartments of 
the phagocyte system, such as the liver reticuloendothelial 
cells. This suggests that the dissemination of echinococcal 
antigens within the host organism follows the general 
trends recognized in bacterial and mycotic infections. 

Figure 5: lmmunohistological demonstration of echinococcal 
antigens within or around dendritic macrophages localized in 
the germinal center of a lymph nodes, l!,fagnification x 100. 

the perifollicular areas of the mesenteric lymph nodes 
contained dense populations of lymphoblasts and plasma 
cells. However, as determined immunohistologically, 
most of the echinococcal antigen detectable, apart  f rom 
the parasite lesions themselves, was found within or 
around the dendritic macrophages localized in the ger- 
minal centers of lymph nodes and spleen (Figure 5). The 
liver reticuloendothelial cells also showed good immuno- 
fluorescence. 

Discussion 

These investigations indicate that, out of the various 
layers of the echinococcus cyst, the germinative mem- 
brane possesses the most intense immunofluorescence 
reactivity. There was no qualitative or quantitative dif- 
ference in the antigenic properties of this layer through- 
out the period of observation. At  the 30th day post-infec- 
tion, the immunohistologically positive portions of the 
cysts were directly bordered by the tissues of the host. 
This indicates that, up to this time, the parasite cysts are 
ontogenetically still in the process of germinal membrane 
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