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Abstract

Taeniases caused by two species, the pork tapeworm, Taenia solium and the beef tapeworm, Taenia saginata,
and ‘Asian Taenia’, Taenia saginata asiatica, are briefly overviewed. Among these tapeworms, T. solium is unique
and has serious public health importance, since it causes cysticercosis, especially neurocysticercosis, the most
potentially lethal helminthic disease in humans, when tapeworm carriers and others get egg ingestion. Cysticercosis
is crucially different from taeniasis, since the former is transmitted from human (tapeworm carriers) to humans
including the tapeworm carriers themselves. These tapeworm infections, especially T. solium and T. saginata
asiatica are exclusively endemic in remote areas where local people defecate out-doors and pigs have free access
to human feces. Pigs are contaminated with eggs of these tapeworms in human feces and harbor huge number of
the larval stage, cysticerci of T. solium. In contrast, although pig is only confirmed domesticated animal harboring
cysticerci of T. saginata asiatica in the liver, the cysticerci have never been fully developed. The endemic areas are
remote or rural areas in developing countries in Asia where the owners of these domesticated animals sacrifice them
in the backyard of their houses and serve uncooked or undercooked meat and viscera without meat inspections at
all. The endemic areas for both T. solium and T. saginata asiatica are often crucially different from T. saginata. It is
affected from the religion. In Muslim societies, T. solium taeniasis is not endemic. In non-Muslim societies, T. solium
is more common than T. saginata. Even though taeniases are endemic in remote areas, CC including NCC is
becoming cosmopolitan distribution. Such crucial difference between taeniases and CC in Asia is overviewed.

Keywords: Taeniasis; cysticercosis; Asia; Taenia solium; Taenia
saginata; Taenia saginata asiatica

Introduction
Taeniasis/cysticercosis caused by the pig tapeworm, Taenia solium

is the most neglected helminthic disease among the neglected tropical
diseases and caused by two different developmental stages. Taeniasis
is an intestinal tapeworm infection, a food-borne (meat-born)
helminthic disease after eating uncooked pork contaminated with
larval stage, cysticercus/cysticerci, whereas cysticercosis is
transmitted from humans (tapeworm carriers) to humans including the
carriers themselves and others who accidentally ingest eggs released
from the carriers. The most serious problem is the carriers who got
infection in remote areas travel all over the world and no one knows
such accidents until cysticercosis, especially neurocysticercosis,
becomes symptomatic. Therefore, cysticercosis is the most potentially
lethal helminthic disease distributed worldwide through globalization
[1-4].

The genus Taeniidae consists of approximately 50 species and the
life cycle completes through predator-prey relationship [5-7]. Among
them, only two species, T. solium and T. saginata including T. saginata
asiatica [8] are human parasite [6,7]. Taenia solium exclusively causes
human cysticercosis and the longevity of adult worms is estimated
within 5 years [9-14]. In contrast, T. saginata including T. saginata
asiatica survives at least approximately 50 years without cysticercosis
[13,15]. In this mini review, I focus on T. solium except minimum
information on others. Taenia saginata asiatica was published in peer
reviewed international journal based on molecular studies [16].
However, it is well known as a third independent species Taenia

asiatica [17] published in the local journal in Korea, the first issue
without Korean abstract. If Eom and Rim [17] submitted the paper to
any international journal(s) to pass the reviewers’ examinations, it was
never accepted. All morphological observation is similar to Fan’s
reports [18,19]. Fan wanted to describe Asian Taenia as a new species
as published in 1990 [19]. But John Cross, who was called as the great
father for parasitologists in Asia over 50 years of his academic life,
did not recommend Fan’s publication based on morphology alone and
pushed Fan add molecular evidence [16]. Eom and Rim [17]
completely ignored molecular finding [16] and published in the local
journal. So, from the beginning of the Korean work, the history has
been crooked until now [20]. Objective analysis of the crooked history
is under preparation.

Taeniases and Cysticercosis in Asia
As mentioned above, taeniases are intestinal tapeworm infections

caused by the two species.

Tenia saginata (beef) and its variant, T. saginata asiatica (pig
viscera) and T. solium (pork). As humans get tapeworm infections
with the variant and T. solium developed in pigs, the topics have been
crooked without any supporting evidence but 100% fiction scenarios.
So far as we know, both T. saginata [13] and T. saginata asiatica [15]
survive approximately 50 years in the human intestine but no
cysticercosis case has been confirmed. In contrast, T. solium survives
less than 5 years [9-14] and cysticercosis occurs in the parenteral
tissues including brain of the tapeworm carriers and others. Taeniases
are rather local but cysticercosis is all over the world, especially in
capital cities in developed countries. It is caused by carriers who want
to travel [21-24]. So, health education for prevention of taeniases is
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“Check sanitation system when you visit remote areas and eat well-
cooked meat or viscera”. As you now know, we are basically safe in
developed countries where meat-inspection is routinely carried out by
authorized facilities. Treatment of tapeworm carriers is easy using
several highly efficient drugs.

Where is the Endemic Area or Country?
The answer is in almost all countries where remote mountainous

area(s) are located. These all tapeworms are often confirmed from
mountainous areas in the Tibetan plateau. One of such areas is Muli
Tibetan Autonomous County, Liangshan Prefecture, Sichuan Province,
China. There are many gorgeous hotels for tourists in Xichang, the
capital city in Liangshan Prefecture [13]. The inhabitants of Muli
include more than 10 China’s minorities, predominantly Tibetan and
Yi. Muli county is located at the foot of Mount Gongga (altitude 7,556
m), the highest peak in Sichuan, and well known as Shangri-La. In
villages in Muli, primary school children are infected with these
Taenia tapeworms [13]. Similar situations are common in other
mountainous countries including Nepal etc. Another unique country is
Indonesia. Most provinces in Indonesia are Muslim societies (88%)
[25]. Thus, beef tapeworm, T. saginata is common in rural and/or
remote areas. But in Bali, one of the world-famous tropical resort
islands, T. solium is common. Local people’s religion is Balinese
Hinduism and people enjoy eating uncooked minced pork. Also,
Samosir Island in the Lake Toba and neighbor counties in North
Sumatra is known as endemic for T. saginata asiatica [15]. If some
traveler(s) who are T. solium carriers visit this area, it is easy for us to
expect outbreak of T. solium infections.

In Asia, taeniases may be common in remote and/or rural areas.
Cysticercosis is exclusively caused by ingestion of eggs of T. solium.
Therefore, endemic areas are not only taeniases endemic areas but also
all over the world through globalization.

References
1. Schantz PM, Cruz M, Sarti E, Pawlowski Z (1993) Potential eradicability

of taeniasis and cysticercosis. Bull Pan Am Health Organ 27:397–403.
2. Ito A, Wandra T, Yamasaki H, Nakao M, Sako Y et al. (2004)

Cysticercosis/taeniasis in Asia and the Pacific. Vector-borne Zoonotic
Dis 4:96–107.

3. Ito A, Nakao M, Wandra T (2003) Human taeniasis and cysticercosis in
Asia. Lancet 362:1918–1920.

4. Ito A, Budke CM (2014) Culinary delights and travel? A review of
zoonotic cestodiases and metacestodiases. Travel Med Infect Dis
12:582–591.

5. Loos-Frank B (2000) An update of Verster’s (1969) “Taxonomic revision
of the genus Taenia Linnacus” (Cestoda) in Table format. Syst Parasitol
45:155–183.

6. Hoberg EP, Alkire NL, de Queiroz, Jones A (2001) Out of Africa: origins
of the Taenia tapeworms in humans. Proc R Soc London B 268:781–787.

7. Hoberg EP (2006) Phylogeny of Taenia: Species definitions and origins
of human parasites. Parasitol Int 55:s23–s30.

8. Fan PC, Lin CY, Chen CC, Chung WC (1995) Morphological description
of Taenia saginata asiatica (Cyclophyllidea: Taeniidae) from man in Asia.
J Helminthol 69:299–303.

9. Yoshino K (1934) On the subjective symptoms caused by the parasitism
of Taenia solium and its development in man. J Med Assoc Formosa
33:183–194 (in Japanese).

10. Garcia HH, Gilman RH, Gonzalez AE, Verastegui M, Rodriguez S, et al.
(2003) Hyperendemic human and porcine Taenia solium infection in
Peru. Am J Trop Med Hyg 68:26–275.

11. Lightowlers MW (2010) Eradication of Taenia solium cysticercosis: A
role for vaccination of pigs. Int J Parasitol 40:1183–1192.

12. Davaasuren A, Davaajav A, Ukhnaa B, Puure A, Unurkhaan S, et al.
(2017) Neurocysticercosis: A case study of a Mongolian traveler who
visited China and India and review of the literature. Travel Med Infect
Dis 20:31–36.

13. Li T, Chen XW, Wang H, Openshaw J, Zhong B, et al. (2019) High
prevalence of taeniasis and Taenia solium cysticercosis in children in
western Sichuan, China. Acta Trop 199: 105133.

14. Ito A, Saito M, Donadeu M, Lightowlers MW (2020) Kozen Yoshino’s
experimental infections with Taenia solium tapeworms: An experiment
ever to be repeated. Acta Trop 205:105378.

15. Zein U, Siregar S, Janis I, Pane AH, Purba JM, et al. (2019)
Identification of a previously unidentified endemic region for taeniasis in
North Sumatra, Indonesia. Acta Trop 189:114–116.

16. Zarlenga DS, McManus DP, Fan PC, Cross JH (1991) Characterization
and detection of a newly described Asian taeniid using cloned ribosomal
DNA fragments and sequence amplification by the polymerase chain
reaction. Exp Parasitol 72:89–98.

17. Eom KS, Rim HJ(1993) Morphologic descriptions of Taenia asiatica spn.
Korean J Parasitol 31:1–6.

18. Fan PC (1988) Taiwan Taenia and taeniasis. Parasitol Today 1988;4:86–
88.

19. Fan PC, Soh CT, Kosin E (1990) Pig as a favorable intermediate host of
a possible new species of Taenia in Asia. Yonsei Rep Trop Med 21:39–
58.

20. Eom KS, Rim HJ, Jeon HK (2020) Taenia asiatica: Historical overview
of taeniasis and cysticercosis with molecular characterization. Adv
Parasitol 108:133–173.

21. Schantz PM, Wilkins PP, Tsang VCW (1998) Immigrants, imaging and
immunoblots: the emergence of neurocysticercosis as a significant public
health problem. In Scheld WM, Craig WA, Hughes JM (eds) Emerging
Infections. Washington (DC): AMS Press, 2:213–242.

22. Hira PR, Francis I, Abdella NA, Gupta R, Ai-Ali FM et al. (2004)
Cysticercosis imported and autochthonous infections in Kuwait. Trans R
Soc Trop Med Hyg 98:233–239.

23. O’Neal SE, Flecker RH (2015) Hospitalization frequency and charges for
neurocysticercosis, United States, 2003-2012. Emerg Infect Dis 21:969–
976.

24. O’Neal SE, Robbins NM, Townes JM (2012) Neurocysticercosis among
resettled refugees from Burma. J Travel Med 19:118–121.

25. Wandra T, Ito A, Swastika K, Dharmawan NS, Sako Y,et al. (2013)
Taeniases and cysticercosis in Indonesia: Past and present situations.
Parasitology 140:1608 –1616.

Citation: Akira Ito (2021) The Reason Why Everyone is obsessing About Human Taeniases. J Infect Pathol 4:141.

Page 2 of 2

J Infect Pathol, an open access journal Volume 4 • Issue 4 • 1000141

https://10.1089/1530366041210756
https://10.1089/1530366041210756
https://10.1089/1530366041210756
https://10.1016/S0140-6736(03)14965-3
https://10.1016/S0140-6736(03)14965-3
https://10.1016/j.tmaid.2014.06.009
https://10.1016/j.tmaid.2014.06.009
https://10.1016/j.tmaid.2014.06.009
https://10.1023/a:1006219625792
https://10.1023/a:1006219625792
https://10.1023/a:1006219625792
https://10.1016/j.parint.2005.11.049
https://10.1016/j.parint.2005.11.049
https://10.1017/s0022149x00014863
https://10.1017/s0022149x00014863
https://10.1017/s0022149x00014863
https://10.4269/ajtmh.2003.68.268
https://10.4269/ajtmh.2003.68.268
https://10.4269/ajtmh.2003.68.268
https://10.1016/j.ijpara.2010.05.001
https://10.1016/j.ijpara.2010.05.001
https://10.1016/j.tmaid.2017.04.007
https://10.1016/j.tmaid.2017.04.007
https://10.1016/j.tmaid.2017.04.007
https://10.1016/j.tmaid.2017.04.007
https://10.1016/j.actatropica.2019.105133
https://10.1016/j.actatropica.2019.105133
https://10.1016/j.actatropica.2019.105133
https://10.1016/j.actatropica.2018.10.004
https://10.1016/j.actatropica.2018.10.004
https://10.1016/j.actatropica.2018.10.004
https://10.1016/0014-4894(91)90135-J
https://10.1016/0014-4894(91)90135-J
https://10.1016/0014-4894(91)90135-J
https://10.1016/0014-4894(91)90135-J
https://10.3347/kjp.1993.31.1.1
https://10.3347/kjp.1993.31.1.1
https://10.1016/0169-4758(88)90204-9
https://10.1016/0169-4758(88)90204-9
https://10.1016/bs.apar.2019.12.004
https://10.1016/bs.apar.2019.12.004
https://10.1016/bs.apar.2019.12.004
https://10.1128/9781555816957.ch12
https://10.1128/9781555816957.ch12
https://10.1128/9781555816957.ch12
https://10.1128/9781555816957.ch12
https://10.1016/s0035-9203(03)00061-0
https://10.1016/s0035-9203(03)00061-0
https://10.1016/s0035-9203(03)00061-0
https://10.3201/eid2106.141324
https://10.3201/eid2106.141324
https://10.3201/eid2106.141324
https://10.1111/j.1708-8305.2011.00588.x
https://10.1111/j.1708-8305.2011.00588.x
https://10.1017/S0031182013000863
https://10.1017/S0031182013000863
https://10.1017/S0031182013000863

	Contents
	The Reason Why Everyone Is obsessing About Human Taeniases
	Abstract
	Keywords:
	Introduction
	Taeniases and Cysticercosis in Asia
	Where is the Endemic Area or Country?
	References


