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ABSTRACT

The genus Lytocestus Cohn, 1908 belong to the order Caryophyllidea and member of this order are very interesting
group of cestode parasites firstly discovered from a fish host in Hong-Kong. Members of this family have unique
morphology, evolutionary status and genetic variability. The worms are comprising dorsoventrally flattened, elongated
and anteriorly tapering body, undifferentiated scolex, and inner longitudinal muscles in a ring around broad testes.
Testes preuterine, cirrus pouch is strongly muscular, ovary bilobed, lateral lobes outside of inner longitudinal muscles,
and uterus looped behind shell gland and closely coiled between ovary and male terminalia. These parasites are reported
from fish hosts including, Clarias fuscus, Clarias batrachus, Clarias gariepinus, Clarias magur, Channa striatus,
Heteropneusteus fossilis, Mastacembelus armatus, Mormynus caschive, Mystus seenghala, Wallago leerii, etc. from India
and abroad. Since then numerous species of Lytocestus were reported from various aquatic vertebrate hosts worldwide.
In the present review authors compiled a checklist of 61 species of Lytocestus recovered and described in yesteryears
from different aquatic hosts. This review paper showed the immense diversity of Lytocestus and hosts range.
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INTRODUCTION

Parasitism is a negative association between two different species, where one organism (parasite),
inhabit on or inside the other organism (host) and apposing causing harm as well [1,2]. Thus it is a type of
symbiotic relationship in which the smaller one (parasite) utilized the larger one (host) for the purpose of
food, shelter, site of reproduction, and to achieve these targets these are adapted and equipped
structurally (morphologically and anatomically) and physiologically for this way of life [3-5]. Hence
parasites are organism that lives in or on an organism to gets its nourishment for survival at the expense
of its host [6,7]. These parasites which can cause disease in their hosts including human beings are
primarily categorized as Protozoa, Helminthes and Arthropoda (8-10]. Some of the parasites don't
conspicuously affect their hosts but many others grow, reproduce, or assault organ systems to build their
hosts sick physically, physiologically and behaviorally, resulting as a symptom parasitic infection [11-14].
The infections (random or aggregated) of these parasites are huge predicament in tropical and
subtropical parts worldwide including Africa, Australia; United States and India as well (10,15-18). The
parasitic helminthes are triploblastic, multicellular, acoelomate/ pseudocoelomate invertebrates and
most commonly called as worms including flatworms (trematodes), tapeworms (cestodes), thorny-
headed worms (acanthocephalans), and roundworms (nematodes) [10; 19-21]. The mature cestodes are
dorsoventrally flattened, elongated, segmented (chain of proglottids called strobila from 3 to several
thousand segments), hermaphroditic endoparasites of gut, but the developmental forms (larvae) may be
cystic in the extra-intestinal tissues [22-25]. These parasites have exterior delimitation of the cuticle or
tegument, prominent anterior framework scolex, or bothria (false suckers), rostellum and internally
lacking alimentary canal [26,27]. The new proglottids after the neck region called immature proglottids,
however those more posterior are mature possessing well developed male and female reproductive
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structures. On contrary the few terminal proglottids or segments are known as gravid which comprising
egg-filled uterus which shed into the intestine of host by apolysis phenomenon [24,27]. Thus cestodes are
immensely diversified collection of exclusively parasitic platyhelminthes with significant medical and
veterinary importance [28-30]. However, substantial gaps subsist in knowledge of the species diversity,
host specificity, life cycles, and geographical allocation of many of them [31]. Principally the authors in the
present review tried to explore the diversity of caryophyllidean cestodes (monozoic means single set of
genital organs) more specially Lytocestus Cohn, 1908 [32] and their stochastic assemblage from different
aquatic vertebrates.

TAXONOMIC STATUS

Phylum: Platyhelminthes

Class: Cestoda Southwell, 1930 [33]

Subclass: Eucestoda Yamaguti, 1934 [34]

Order: Caryophyllidea van Beneden, 1858 [35]

Family: Lytocestidae Wardle and McLeod, 1952 [36] Syn. Lytocestinae Hunter, 1927 [37]
Genus: Lytocestus Cohn, 1908 [32]

[Synonym = Lucknowia Gupta, 1961 [38]; Niyogi et al., 1982 [39]]

BIODIVERSITY OF LYTOCESTUS

The genus Lytocestus was recovered and established by Cohn, 1908 [32] with L. adhaerens from bony fish
Clarias fuscus in Hong-Kong. The generic diagnosis of worm was performed on the basis of elongated, flat
body without segmentation and bluntly tapering anterior extremity with undifferentiated smooth,
unarmed scolex followed by short neck [40]. The body proper was divisible cortex and medulla by two
layers of longitudinal muscles. The cortical part comprising dispersed vitellaria, however the
reproductive structures like testes and ovary in the medullary zone ascertains the inclusion of the worms
in the family Lytocestidae [40]. Further, the postovarian yolk glands absentia, thick coating of
accompanying cells around uterine coil and ejaculatory duct enclosed within a compact parenchymatous
bulb, confirmed the recovered forms as to the genus Lytocestus Cohn, 1908 [32]. At the outset, Woodland
established the type species of this genus as Lytocestus adhaerens [41] from Clarias fuscus and four more
species including L. chalmersius [42], and L. cunningtoni [43], L. indicus [44-46], Syn. Caryophyllaeces
indicus from C. batrachus in India as well as L. filiformes [47] from Mormyrus caschive in Sudan. Later on
Wardle and Mcleod [36], Yamaguti [40], Gupta [38], Murhar [48] in respect to Hunter’s classification
system [37] explored immense microfauna or infracommunity and proposed the best possible rectified
classificatory system as well. There after L. javanicus [49], L. alestesi [50], L. birmanicus [50] recovered but
later on the L. alestesi [50] was confirmed as Syn. L. filiformis [47]. Murhar [48] reported the L. moghei,
Ramadevi [51] described L. longicollis from C. batrachus; however Singh [52] published L. fossilis from
Heteropneusteus fossilis in India. Shindhe and Deshmukh [53] redescribed two Lytocestus species from
Marathwada region, however during 1988 in Marathwada region of India. Shinde and Phad [54] started
to study the cestode fauna in C. batrachus and recovered L. marathwadaensis. Afterward Jadhav and
Gavhane [55] find out two species L. alii [56-58] and L. clariasae, Kadam et al. [59] investigated L.
naldurgensis, Kalse and Shinde [60] reported L. chalisgaonesis, Shinde and Borde [61] documented L.
kopardaensis from the same cat fish. However, Kolpuke [62] recovered and published L. teranaensis from
Wallago attu from the same region in the same year.

Subsequently L. govindae [63], L. batrachusae [64] and L. clariasae [65], L. teranaensis and L. shindae [66],
L. nagapurensis [67] recovered, documented and reported from cat fish C. batrachus as well. Meanwhile,
Shomendra et al. [68] reported L. bishnupurensis from Mystus seenghala which critically reevaluated by
Singh et al. [69]. Tandon et al. [70] reported four new species including L. attenuateus, L. assamensis and L.
clariae from C. batrachus and L. heteropneustii Syn. Lucknowia fossilisi [71] from H. fossilis that was later
redescribed by Sahay et al. [72] as valid species under the genus Lytocestus. Two new species L.
bokaroensis and L. mujumdari [73] and L. paithanensis [74] were reported from C. batrachus. However,
Tripathi et al. [75] recovered L. jagtai from H. fossilis in the same year which further described in detail by
Sahay and Ekka [76]. In the next consecutive year Jawalikar et al. [77], Jadhav et al. [78], Kaul et al. [79],
Bhure et al. [80], and Surayawanshi et al. [81] isolated L. subhapradhi, L. punensis, L. murhari, L.
osmanabadensis and L. follicularae, and L. shindei from C. batrachus respectively. Further, Jawale and
Borde [82], Pawar and Hiware [83] successfully reported new species ie. L. khami, L. purnensis and L.
vyasaei from the same cat fish respectively, while, Kadam and Dhole [84] described L. gariepinusae from
Clarias gariepinus of Marathwada region in the same year. Sawarkar and Kale [85], Solunke et al. [86]
added L. thapari and L. manjaraensis from C. batrachus respectively; however, Nimbalkar et al. [87]
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contributed L. rekhaensis from H. fossilis that was further critically studied by Sahay and Khalkho [88].
Deshmukh et al. [89], Pawar and Dandwate [90], Kale [91], Kankale [92] recovered and reported L. indica,
L. godavariensis, L. paithanensis, L. ambe from the C. batrachus respectively. The further critical studies of
many of these species were carried out by Sahay et al. [93,94]. Meanwhile a new species L.
mastacembellusi [95] was reported from Mastacembelus armatus that further redescribed by Sahay et al.
[58]. Barshe et al. [96], Dandawate [97], Patil [98] reported L. elongates, L. mulaansis, L. bharatae from C.
batrachus respectively and further thoroughly studied by Sahay et al. [93,94]. Recently, Bhavsar et al.
[99] Narayan and Srivastav [100] reported L. sahayi from C. batrachus and L. chhaviensis from H. fossils

respectively.

Table 1: ChecKlist of caryophyllidean parasites Lytocestus Cohn, 1908 from different aquatic

vertebrates hosts.

S.No. | Parasites sp. Host Place References
1. Lytocestus adhaerens Clarias fuscus Hong Kong [32,41]
2. L. filiformes Mormyrus caschive Sudan [41,47]
3. L. chalmersius Clarius batrachus India [42]

4. L. cunningtoni Clarius batrachus India [43]

5. L. indicus Clarius magur, Channa striatus India [44-46,101]
6. L. javanicus Clarius batrachus Java [49,102]
7. L. follicularae Clarius batrachus Java [49]

8. L. birmanicus Clarius batrachus Burma and Sudan | [50]

9. L. alestesi Clarius batrachus Burma and Sudan | [50,103]
10. L. fossilisi Heteropneustus fossilis India [38,104]
11. L. moghei Clarius batrachus India [48,105]
12. L. parvulus Wallago leerii Malaysia [106]
13. L. lativitellsrium Clarias batrachus Malaysia [107]
14. L. longicollis Clarias batrachus India [51]

15. L. puylaerti Fresh water fish Africa [16]

16. L. fossilis Heteropneustus fossilis Nepal [52,75]
17. L. marcusenii Marcusenius Chadbad [108]
18. L. marathwadaensis Clarias batrachus India [54]

19. L. alii Clarias batrachus India [55,56]
20. L. clariasae Clarias batrachus India [55,65]
21. L. naldurgensis Clarias batrachus India [59]

22. L. chalisgaonesis Clarias batrachus India [60]

23. L. teranaensis Wallago attu India [62,66]
24. L. kopardaensis Clarias batrachus India [61]

25. L. batrachusae Clarias batrachus India [64]

26. L. caryophyllid Clarias batrachus India [63]

27. L. govindae Clarias batrachus India [63]

28. L. bishnupurensis Mystus seenghala India [68,69]
29. L. cohn Clarius batrachus India [66]

30. L. shindei Clarias batrachus India [66,81]
31. L. nagapurensis. Clarias batrachus India [67]

32. L. heteropneustii Heteropneustes fossilis India [70]

33. L. clariae Clarias batrachus India [70]

34. L. attenuateus Clarias batrachus India [70]

35. L. assamensis Clarias batrachus India [70]

36. L. majumdari Clarias batrachus India [73]

37. L. bokaronensis Clarias batrachus India [73]

38. L. paithanensis Clarias batrachus India [57,74,91]
39. L. jagtai Heteropneustes fossilis India [75]

40. L. subhapradhi Clarias batrachus India [77]

41. L. punensis Clarias batrachus India [78]

42. L. folliculariae Clarias batrachus India [80]

43. L. osmanabadensis Clarias batrachus India [80]
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44, L. murhari Clarias batrachus India [79]
45. L. gariepinusae Clarias gariepinus India [84]
46. L. vyasaei Clarias batrachus India [83]
47. L. purnensis Clarias batrachus India [83]
48. L. khami Clarias batrachus India [82]
49. L. manjaraensis Clarias batrachus India [86]
50. L. thapari Clarias batrachus India [56]
51. L. rekhaensis Heteropneutes fossilis India [87]
52. L. godavariensis Clarias batrachus India [90]
53. L. indica Clarias batrachus India [89,94]
54. L. mastacembellusi Mastacembelus armatus India [95]
55. L. ambe Clarias batrachus India [92]
56. L. mulaansis Clarias batrachus India [97,109]
57. L. bharatae Clarias batrachus India [98]
58. L. elongates Clarius batrachus India [96]
59. L. sahayi Clarias batrachus India [99]
60. L. chhaviensis Heteropeustes fossils India [100]
61. L. punensis Clarias batrachus India [110]

CONCLUSIONS

Parasitism is a symbiotic association between two organism in which the smaller one (parasite) utilized
the larger one (host) for the purpose of food, shelter, site of reproduction. For achieving the key
objectives, these parasites are adapted and equipped structurally (morphologically and anatomically) and
physiologically. Among the group of parasites; cestodes are greatly diversified collection of exclusively
parasitic platyhelminthes with significant economic, medical and veterinary importance. Total 61 species
of Lytocestus Cohn, 1908 (Caryophyllidea: Lytocestidae) presented in the current manuscript from
different vertebrate hosts including 11 species recovered from other countries, however, the rest 50
belonging to India. Therefore, this compilation of host biased occurrence of Lytocestus with immense
diversity will be an excellent venture from where any new researcher of the Parasitology can obtain
population diversity information of Lytocestus species.
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