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Abstract 
Background: Three of Taenia species, named Taenia saginata, T. solium and T. asiati-
ca can be found in Indonesia, but only T. solium can lead to neurocysticercosis. The 
morphology of those 3 Taenia spp. egg is indistinguishable by standard parasitology 
procedure. We aimed to use Ziehl Neelsen staining for differentiation of eggs of T. 
saginata and T. solium. 
Methods: As many as 40 containers of stool samples from the positive helminthia-
sis patients in Jakarta, Indonesia were collected during the year 2018. From each 
container, 10 slides prepared for staining with Kato-Katz technique as the prelimi-
nary examination. From those stool samples with positive taeniasis, we then once 
again made 10 slides/container for Ziehl Neelsen staining.  
Results: The first 400 slides stained with Kato-Katz technique as preliminary test 
were all positive for Taenia spp. The second 400 slides, we got 244 slides that gave 
good results as we could distinguished between the eggs of T. saginata and T. solium, 
meanwhile the remainder 156 slides gave unconfirmed results. From those 244 
slides, 154 slides showed T. saginata eggs with magenta colored and 90 slides 
showed T. solium eggs with blue/purple colored. The eggs of T. solium slightly 
smaller if compared to Taenia saginata and had round shape, meanwhile T. saginata 
eggs were oval in shape. 
Conclusion: Ziehl Neelsen staining method can be used as an alternative parasito-
logical method to differentiate the eggs of T. saginata and T. solium. 
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Introduction 
 

aeniasis is the intestinal infection of 
humans caused by adult stages of Taenia 
solium, T. saginata, and T. asiatica. These 
parasites have a worldwide distribution, 

and the highest burden dwells in low income 
and lower-middle income countries, including 
countries in South East Asia (1-3). This zoon-
otic disease has been known from 1855 since 
some experiments done in prisoners (4). 

Humans are the only definitive host for 
these three species, so they can turn into their 
mature adult stage in humans (5). Infection 
happens involving poor handling of meat 
(beef or pork), undercooked meat eating habit, 
or poor hygiene sanitation (6). Larval stage of 
these parasites is called cysticercosis that refers 
to the tissue infection of the intermediate host, 
cattle for T. saginata and swine for T. solium 
and T. asiatica (7,8). Taeniasis is relatively 
harmless because the adult worm stage of this 
cestode infects the human small intestine and 
causes specific symptoms, such as abdominal 
pain and nausea and can be treated with pra-
ziquantel (9,10). On the other hand, when 
human become the accidental host for T. soli-
um where eggs of this species are accidentally 
ingested by human through contaminated soil, 
and the parasite could not develop into ma-
ture stage and remain in larval form (11). The 
larval form of T. solium has the ability to infect 
the human brain by causing neurocysticercosis, 
the leading cause of acquired epilepsy world-
wide (12). 

Human cysticercosis is endemic in most de-
veloping countries and frequently attacks the 
human central nervous system (CNS), causing 
a variety of neurological symptoms called neu-
rocysticercosis (NCC) (13). It is reported that 
more than 50 million people worldwide in-
fected with larva of T. solium and developed 
into NCC, with 0.1 percent of mortality (14). 
It is difficult to differentiate species T. solium 
and T. saginata by simple parasitology examina-
tion of stool samples, such as Kato-Katz 

technique since the eggs morphology are very 
similar and undistinguishable (15). The right 
identification is very important because the 
consequences of infection in humans by these 
two parasites are very different. The precise 
diagnosis and prompt treatment of NCC is 
complex (16). Therefore, an adequate early 
detection and treatment of taeniasis is essen-
tial for the prevention of cysticercosis infec-
tion. Furthermore, it is urgently needed relia-
ble epidemiological information for the use in 
effective control of taeniasis or cysticercosis, 
including appropriate tools for parasite identi-
fication (17). 

Currently, the two human Taenia spp. can be 
identified based on uterine branches number 
in intact gravid proglottids, and the presence 
or absence of hooks in the tapeworms scolex. 
Obtaining gravid proglottids or scolex that are 
still solid and intact after treatment is often 
difficult because most gravid proglottids are 
damaged or only immature proglottids are 
present in the stool (18). Currently, Kato-Katz 
technique serve as standard parasitological 
procedure is not reliable as this technique 
cannot differentiate the eggs of T. solium and T. 
saginata. Molecular technique have been used 
to differentiate between T. solium and T. sagina-
ta, but this techniques is time and money con-
suming, yet not comfortable to be used as 
routine diagnostic procedure. Ziehl Neelsen 
staining is routinely used as bacteriological 
staining method used to identify acid-fast or-
ganisms, including Mycobacteria, but can be 
used as staining method in differentiating T. 
solium and T. saginata, yet this method is not 
popular as Kato-Katz technique and has been 
neglected for a long time (19). 

Therefore, we aimed to differentiate T. soli-
um and T. saginata based on egg morphology 
using Ziehl Neelsen staining and its compari-
son to Kato-Katz method. 
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Methods 
 

Stool Samples Preparations 
Forty containers of stool from confirmed 

helminthiasis patients were obtained from 
Parasitology Laboratory of the National Cen-
tral Hospital in Jakarta. Stool samples were 
then preserved in a 5% formalin-PBS solution 
and transported directly to Parasitology La-
boratory in Trisakti University and kept in 4 
0C until further usage. From 40 containers of 
stool, we made 10 slides for each containers 
for confirmation of taenia eggs existence. All 
positive taeniasis stool samples that had been 
confirmed by Kato-Katz technique were sepa-
rated. Those positive stool samples were then 
once again being made into 10 slides per con-
tainer and stained with Ziehl Neelsen. 

 
Kato-Katz Technique 

One gram of stool from each containers was 
taken and being admitted to the mesh to re-
move particles. The sieved samples were then 
transferred to the hole of the Kato-Katz tem-
plate and the slide glass was put under each of 
the template. The templates were then re-
moved and the samples covered with the cel-
lophane tape, which has been soaked in Kato-
Katz solution. Slides were examined under the 
microscope with the magnification of objec-
tive 10x and 40x (3, 20). 

 
Ziehl Neelsen Staining 

Stool samples was smeared in slide glass, air 
dried, and fixed. Samples were stained with 
3%  carbol fuchsin for 15 minutes, heated for 
5 minutes and then cooled in room tempea-
ture. Samples were then washed with tap wa-
ter, decolored with 70% Ethanol 1% HCl and 
once again washed with tap water. Slides then 
contrasted with 3% methylene blue dye for 5 
minutes, washed with tap water and left to dry 
in room temperature (21). 

 
 
Ethical considerations 

This study has been reviewed and approved 
by the Ethics committee in Medical Faculty of 
Trisakti University, Jakarta, Indonesia 
(07/KER-FK11/2017). 

 

Results 
 

Identification of Taenia spp. by parasito-
logical examination using the Kato-Katz 

The Kato-Katz Technique was examined 
twice by two different researchers to reduce 
the subjectivity factor. All those 400 slides 
were positive with the soil transmitted hel-
minths and Taenia spp. eggs. The eggs of Tae-
nia spp. stained with Kato-Katz method ap-
pear to be round-oval with a size of about 35 
µ, brownish yellow color, and the visible con-
tents are hexacanth embryo covered with two 
layers of walls with a structure resembling a 
cart-wheel (Fig. 1).  
 

 
 
Fig. 1: Taenia spp. eggs in the Kato-Katz method 

(Original) 

  
The examination results of this study found 

several worm eggs from Nematode and Ces-
tode class that often infect humans. The intes-
tinal nematode class eggs, which is a Soil-
Transmitted Helminths, were frequently 
found and the largest number of species was 
Trichuris trichiura. Table 1 displayed the hel-
minth species that identified in the stool sam-
ples. 

Table 1: Frequency of Taenia spp. using Kato-Katz Method 
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Species Quantity  (n) Percentage (%) 
Trichuris trichiura  286 28.6 

Ascaris lumbricoides 258 25.8 

Hookworm 104 10.4 

Taenia spp 244 24.4 

Hymenolepis nana 62 6.2 

Hymenolepis diminuta 46 4.6 

 
Identification of Taenia spp. using Ziehl 
Neelsen staining 

After Ziehl Neelsen staining of 400 slides, 
244 positive slides were positive for Taenia spp. 

eggs, as 63% of the slides were positive for T. 
saginata, meanwhile the rest of the slides (37%) 
were positive for T. solium (Table 2). 

 
Table 2: Frequency of Taenia spp. using Ziehl Neelsen staining 

 

Species Quantity 
(N) 

Percentage (%) 

   Taenia solium 154 63 

   Taenia saginata 90 37 

   Total  244 100 

 
T. saginata eggs stained with Ziehl Neelsen 

method appear completely with magenta red 
color and oval in shape, as T. solium eggs ap-
pear purplish blue in color and rounder in 

shape. The eggs size and shape of T. saginata 
were slightly larger and always round-oval, 
whereas T. solium eggs were smaller and mostly 
spherical in shape (Fig. 2). 

 

 
 

Fig. 2: Eggs of Taenia spp. in the Ziehl Neelsen method. (A) Taenia solium; (B) Taenia saginata (Original) 

 

Discussion  
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Indonesia and most countries in Southeast 
Asia are endemic areas for the Taenia tape-
worm that infects humans, therefore an accu-
rate and important diagnostic tool is needed 
for the identification of taeniasis to the species 
level (6). The most common diagnostic ap-
proach for helminth infection in epidemiolog-
ical studies is the copro-microscopic detection 
of worm eggs using the Kato-Katz technique. 
This method is recommended by the WHO 
due to its simplicity and relatively low cost, 
since most of the equipment is reusable (22). 
However, this technique has limitations in 
terms of sensitivity and nonspecific in identi-
fying Taenia spp. eggs (23, 24). Multiple Kato-
Katz examinations are usually performed to 
improve diagnostics (25). 

Several stool samples showed mixed infec-
tion of nematode and cestode, and these re-
sults also a confirmation that parasite infec-
tions remains as never ending public health 
problems until nowadays (26). Our study re-
sults also in line with Dunn et al. that stated 
the most prevalent soil-transmitted helminth 
was T. trichiura (22.84%), followed by Necator 
americanus (22.69%) and A. lumbricoides (8.80%) 
(27). However, in contrast to Oishi et al. (23), 
A. lumbricoides (2.4%, 13/549) was the most 
prevalent soil-transmitted helminth detected 
(28). 

In this study, we were confirmed that Ziehl 
Neelsen staining could be used to differentiate 
T. saginata from T. solium eggs without doubt. 
These results were in line with the study of 
Amer et al., who used Ziehl Neelsen's stain 
for the first time to differentiate the egg mor-
phology of T. saginata and T. solium (29). 
Jimenez et al. also showed the same results 
even though this study claimed that the dis-
tinction was not sensitive enough (30). Results 
from this study also showed that not all Tae-
nia eggs found by the Ziehl Neelsen technique 
showed any hooks, this is probably due to the 
heating of Carbol-fuchsin and the length of 
time it had been stained so that it affected dye 
absorption.  

From those 400 slides, more than half of the 
slides were eggs of T. saginata. The epidemiol-
ogy of taeniasis in Indonesia are influenced by 
the culinary pattern and religious practices, as 
most of Indonesian eat beef compared to 
pork (31). Taenia solium only can be found in 
the several places in Indonesia, such as Bali 
Island, Papua Island, and north part of Su-
matera Island, where most of the inhabitants 
include pork in their daily eating habit (32). 

 

Conclusion 
 

The method with Ziehl Neelsen staining can 
be used for the identification of Taenia spp. 
due to its simplicity and is relatively inexpen-
sive. However, in-depth studies are needed to 
determine the sensitivity and specificity of 
Ziehl Neelsen staining compared to other 
techniques so that a definite diagnosis of tae-
niasis can be established. 
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