


Review on trematode parasite infection of amphibians in India

Abstract: 
Amphibian plays an important role in the well being of their natural environment by balancing and maintaining the ecological food chain. Most of their body parts have great medicinal value and are used by several sections of the society. So, they have been continuously exploited for food and medicine which in turn their population are declining. The helminthic parasite infections in amphibians also have impacted the host population in the natural habitat. So, in the present study review analysis was done on the reports of various trematode parasite infection in Amphibian host prevalent in India, in order to study parasite spectrum and their interaction with host. From the study, it was found that amphibian hosts belonging to 14 genera were found infected with trematode parasites belonging to 16 genera. Among the host, Euphlyctis cyanophlyctis was found infected with maximum trematode species of 13 genera. The data available in the public domain are from the regions of Haryana, Jammu, Kerela, Maharastra, Nagaland, Tamil Nadu, Uttarakhand, Uttar Pradesh and West Bengal.  Present studies revealed need for more exhaustive analysis of trematode infection in amphibian host and their zoonotic potential, if any, from every section of the nation.
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1. Introduction:
India is blessed with rich varieties of amphibian due to its favourable climatic conditions supporting their survival in their natural habitat. They have shown variation and diversity with respect to their habits, habitat, body sizes, and also in their life history. They have played an important role in maintaining the ecological food chain, provide ecological services like pest control, controlling disease-carrying invertebrates, and thus controlling diseases of animals at higher trophic levels [1]. So, in some parts of the world, especially in the Southeast Asian countries, the amphibian species are reared and consumed for protein source [2, 3] and as drugs or zootherapy, for curing many diseases among tribal communities of India [4,5]. Infection of amphibian host especially with trematode parasite plays an important role in the host population dynamics. So, with  parasitic infection, the amphibian population got decline, and it may lead to threat of extinction [6, 7].

Helminth parasite of the class Trematode has complex life cycle with one or more intermediate host and a definitive host [8, 9]. Amphibians can serve either as second intermediate as well as definitive hosts for a great variety of parasites. Thus, they can harbour the infective metacercarial larval stage encysted in the muscle tissue and the adult form in various parts of the body especially intestine [10, 11]. There are reports available associating with amphibian’s zoonosis that is sparganosis in human, caused by the consumption of raw or undercooked amphibian host meat infected with the tapeworm of genus Spirometra [12, 13]. In other aspect of study, parasitic infections in amphibians have provided information related to environmental crisis, host activity and contaminants exposure. So, change in the habitat environment which may be biotic or abiotic factors significantly influence parasite diversity in the host [14, 15]. 
 	With the establishment of environmental parasitology as a discipline, scientist started to focus more interest on parasite diversity, host-parasite interaction, and interaction with environmental factors, mainly to establish the parasite infection rate as indicator for change in environmental factors. In the public domain, the information on the diversity of trematode infection in amphibian host is limited. So, the present analysis will bring out the related information on trematode parasite spectrum in amphibian host in India. With this, it brings out the urgent need for more collective survey on the amphibian infection with trematode parasite, and highlighting any parasites with zoonotic potential, if any. 
2. Present state
In India, limited informations are available in the public domain on the occurrence of trematode parasite infection in amphibian host. These information are discussed and analysed in the present study and are represented in Table1. The articles reporting the work are cited in the reference section. From the analysis it was observed that, the studies on trematode spectrum and their prevalence on amphibian host have been carried out only in few foci of states including Jammu, Maharastra, Meghalaya, Nagaland, uttarakhand, Haryana, Uttar Pradesh, Kerela, Tamil Nadu and west Bengal. From these regions, amphibian host belonging to 14 genera of genus Rhacophorus, Polypedates, Hyla, Euphlyctis, Chirixalus, Rana, Haplobatrachus, Fejervarya, Philautus, Eburana, Amolops, Bufo, Duttaphrynus and Nanorana have been found to be potent host for the trematode parasites belonging to 16 genera namely Batrachotrema, Cathaemasia, Diplodiscus, Ganeo, Gorgoderina, Haematoloechus, Halipegus, Mehraorchis, Mesocoelium, Opisthioparorchis, Prosotocus, Pleurogenoides, Proalarioides, Indopleurogenes, Loxogenes and Trermiorchis (Table 1). 
The present analysis revealed that the host species Euphlyctis cyanophlyctis was found harbouring maximum trematode infection (Table 2). It may be associated due to its unselective feeding habits and aquatic form [18].  Other amphibian host belonging to the genus Philautus, Chirixalus, Hyla, Eburana, Bufo and Duttaphrynus showed minimum trematodes infection in them (Table 2). The trematode infections were maximally reported from the host Intestine; other infections sites include gall bladder, bile duct, stomach, urinary bladder, ureter, body cavity, lungs, liver and body muscles. The trematodes belonging to the genus Batrachotrema, Diplodiscus, Halipegus, Mehraorchis, Mesocoelium, Proalarioides, Trermiorchis have been reported from body sites like Stomach, Intestine, Liver, Rectum, Duodenum, Gall bladder and bile duct; while the genus Opisthioparorchis, Pleurogenoides, Ganeo and Prosotocus, reported only from Intestine. Species from the the genus Gorgoderina reported from Urinary bladder. The only genus Haematolechus have been reported from host’s lungs only (Table 1). Among the trematode species reported from the amphibian host under analysis, there are no reports of having any zoonotic potential.
   The reports for less trematode parasite spectrum in amphibian host may be associated with limited survey coverage for helminthic infection in them. Also limited availability of the data on this aspect in the public domain are responsible for the same. So, there is high chance that many amphibians species are still left unexplored which might be infected with trematode parasites and might have zoonotic potential as well. So, there is an urgent need to explore more of amphibian species for any parasitism in them and study their zoonotic potential. The studies should be focus on host parasite interaction with amphibians as host from every parts and every corner of our country, than it will bring out the parasite spectrum in amphibian. The result can also correlate with environmental changes thus can pave a way for solving environmental crisis.
3. Trematodic parasite in amphibian host:
Batrachotrema spp.
Batrachotrema spp. is an intestinal parasites of frogs, but their infection also rarely reported in some fish host. The genus Batrachotrema includes the species namely: B. petropedetis; B. pseudobagri; B. yaanensis; B. opistosacca; B. vietnamensis; B. nagalandensis and B. korbaensis. In India, these parasites have been found infecting the intestines of the host Amolops marmoratus, Rhacophorus khar, Nanorana minica in the regions of Nagaland, uttarakhand [17, 16].
Cathaemasia spp.
Cathaemasia spp. uses birds as their definitive host; snail as first intermediate host and the tadpole and adult frog as second intermediate host harbouring the metacercarial larval stage of the parasite in the host tissue of thigh and liver [29]. The metacercarial stage of Cathaemasia sp. was found encysted in the organs and connective tisuue of the host Euphlyctis cyanophlyctis in the hilly regions of Nagaland [16]. 
 Diplodiscus spp.
The parasitic trematode of genus Diplodiscus infects the intestine, rectum of amphibian host and has 17 valid species worldwide. These parasites uses tadpoles and adult frogs as their Definitive host [30]; snail as first intermediate host and encyctation to metacercarial larval stage takes place in water [31].  In India, these parasitic infection have been reported from many localities all across India: Jammu, West Bengal, Maharastra, Haryana, Kerela, Tamil Nadu, uttarakhand and Nagaland in the east [16, 17, 18, 19, 20; 21, 22, 23].
Gorgoderina spp. 
Globally there are more than 50 species which have been described under the genus Gorgoderina. They infect the urinary bladder of amphibians thus serving as potential definitive host. The utilizes mollusk especially a small freshwater bivalve and aquatic insect nymph like dragonfly as their potent first and second intermediate host [32]. In India, the species G. ellipticum was found infecting the urinary bladder of frogs of genus Euphlyctis, Amolops, Fejervarya from the region of Madhya Pradesh, Meghalaya, Nagaland [16, 24, 33].
Halipegus mehransis
Halipegus are the trematode parasites of the mouth, stomach and eutachian tubes of the amphibian host thus served as potent definitive host for the parasite [34]. In India, their infection have been reported from the amphibian host Euphlyctis cyanophlycti, Rana cyanophlyetis, Rana tigrina from different regions of West Bengal, Maharastra, Nagaland, Kerala,  Tamil Nadu [16, 18, 19].

Haematoloechus
The genus Haematoloechus is a trematode parasites of Amphibian’s lungs [35]. Their infection are reported from the lungs of amphibian host of the genus Rana, Euphlyctis, Haplobatrachus. Their infection are reported from different localities of Kashmir [36], Andhra Pradesh [37], West Bengal, Maharashtra [19], Tamil nadu and kerela [18], Nagaland [16, 33], Meghalaya [24],  Western Ghats [25], respectively.  
Mehraorchis ranarum
This parasitic trematode infects the intestine, liver, gall bladder, bile duct of the frogs particularly the genus Rana, Euphlyctis, Haplobatrachus. Infection of amphibian with the genus Mehraorchis have been reported from the different localities of West Bengal, Maharastra, Nagaland, Jammu, Kerala, Tamil Nadu [16, 18, 19, 21].  
Mesocoelium spp
The species from the genus Mesocoelium are common intestinal parasites reported worldwide in amphibians and reptilian host as definitive host [38]. In India, reports are available found infecting the amphibian and reptilian host from the regions of West Bengal, Maharastra [19], Kerala and Tamil Nadu [18], Meghalaya [24], Nagaland [33] and Dehradun  [26].  Imkongwapang et al 2014 listed 19 species of Mesocoelium found infecting 7 genus of frog from the region Dimapur, Nagaland.

Opisthioparorchis
The genus Opisthioparorchis is the common intestinal parasites of amphibians. It’s six species are described from China: O. Ranae, O. pleurogenitus; O. Boheansis, O. Megaloonis, O. meixianensis and O. Yunnanse. From India, two new species O. indica and O. dehradunensis have been reported from the regions in Nagaland and Uttarakhand [17, 16].
Pleurogenoides
The genus Pleurogenoides is also the common intestinal parasite of the amphibian host. The commonly infected species P. gastroporus has been recorded from the intestine of amphibian host of Euphlyctis cyanophlyctis, Rana cyanophlictis and Rana tigrina from different regions of Uttarakhand, Uttar Pradesh (Samaspur Bird Sanctuary), West Bengal, Maharastra, Meghalaya, Nagaland, Kerala, Tamil Nadu, Haryana [Kalesar Wildlife Sanctuary) [16, 18, 24, 33, 20, 22, 27].
Ganeo spp. 
The genus Ganeo is a common intestinal parasite of the amphibian host thus serving as a potent definitive host. The commonly infecting species G. tigrinum has been reported mainly from the host Euphlyctis cyanophlyctis and Rana spp. in various part of India in the regions of Nagaland, West Bengal, Maharastra, Uttar Pradesh: Samaspur Bird Sanctuary), Uttarakhand, Tamil Nadu, Kerala and parts of the western ghats. The amphibian hosts of the genus Haplobatrachus, Fejervarya and Polypedatesc also serve as a potent intermediate host for the parasite [16, 18, 19, 21, 22, 23, 27]. 
Prosotocus
The species from the genus Prosotocus infect the amphibians host. The species P. infrequentum was describe from Uttar Pradesh and Nagaland from E. cyanophlyctis and Haplobatrachus tigerinus [16, 39].
Proalarioides
The parasitic trematodes of genus Proalarioides, Amphibians serves as the second intermediate host, thus harbouring the infective metacercarial stage in the liver, muscle and other body parts; while snakes serve as the definitive host for the parasite. Their infection causes deliberating effects in amphibian host, may even cause fatal [40]. There are two valid species recognized under this genus as Proalarioides serpentis and Proalarioides tropidonotis. In India, the metacercarial stage of the genus Proalarioides have been reported [16, 33, 41, 42, 43]. 
Trermiorchis spp.
The genus Tremiorchis is a digenetic trematode infecting the intestine of frogs Rana cyanophliclis and Rana tigrina (44). In India, the infection has been reported from the states of West Bengal, Maharastra, Tamil Nadu, Kerela, Nagaland, Uttar Pradesh [16, 18, 19, 28]. 
4. Perspective 
Present analysis revealed that the trematode parasite spectrum in amphibian host are very limitedly available in the public domain. So, further research are needed in the field of parasite spectrum, host parasite relationship, infection prevalence, their pathogenesis, parasite biology with respect to amphibian helminthic infection. If possible, to survey almost all the genus of amphibian host for helminthic infection in order to bring out those parasite species which might be responsible for zoonotic diseases or for those species responsible for declining host population in natural environment. Works to be carried out on various aspects of amphibian’s trematode parasite, life cycle, different intermediate host and the associated definitive host, if any. The change in environmental factors, like pollution, fluctuation in temperature, etc have directly impacted the parasite infection, so works should be carried out by parasitologist along with the environmentalist to focus and solve the emerging environmental crisis. Thus, extensive and thorough works on helminthic infection are needed to discuss on various aspect of host parasite interaction.
5. Conclusion: 
The present analysis revealed that helminthic infection on amphibian host has been neglected in many parts of India, despite the occurrence of amphibian host in large number in our country. Limited literatures are available in the public domain, restricting in pockets of the states of Jammu, Maharastra, Nagaland, uttarakhand, Haryana, Uttar Pradesh, Kerela, Tamil Nadu and West Bengal. In some states, the sociocultural practises of consuming amphibians as local delicacy and also for medicine has prioritized the need to explore more amphibian host for any trematode infection, to find their zoonotic potential.  The detailed analysis on host parasite interaction, their transmissibility, other aspects are also lacking. So, the situation demands for the parasitologist to focus on types of parasite, their transmission, pathological effect, zoonotic potential, if any.
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Table 1. Amphibian trematode infection status in India
	Sl. No
	Genus
	Parasites
	Amphian species
	Infection sites
	State: location
	Reference

	1.
	Batrachotrema
	B. nagalandensis
	Amolops marmoratus, Rhacophorus khare
	Intestine
	Nagaland: Mokokchung
	16

	
	
	B. korbaensis
	Nanorana minica
	Intestine
	Uttarakhand : Korba village, Dehradun, ,
	17

	2
	Cathaemasia
	Cathaemasia sp.Metacercaria
	Euphlyctis cyanophlyctis
	Liver, thigh muscle
	Nagaland: Kohima
	16

	3
	Diplodiscus
	D. amphichrus
	Rhacophorus maximus, Polypedates leucomystax, Rana sp. Chirixalus vittatus
	Intestine and rectum
	Nagaland: Mokokchung
	16

	
	
	D. amphichrus
	Euphlyctis cyanophlyctis,
	Intestine
	Dehradun: Dandi village, Raipur, Hathyari
	17

	
	
	D. amphichrus
	Rana tigrina
	Rectum
	Kerala, Tamil Nadu. 
	18

	
	
	D. amphichrus
	Rana tigrina
	Rectum
	West Bengal, Maharastra
	19

	
	
	Diplodiscus sp.
	Euphlyctis cyanophlyctis
	
	Haryana:KalesarWildlife Sanctuary 
	20

	
	
	D. mehrai
	Euphlyctis cyanophlyctis, Rana sp., Haplobatrachus tigerinus, Haplobatrachus crassus, Fejervarya sp.
	Rectum
	Nagaland: Kohima, Dimapur 
	16

	
	
	D. mehrai
	Haplobatracus tigrinicus; Euphlyctis cyanophlyctis
	NA
	Jammu 
	21

	
	
	D. mehrai
	Euphlyctis cyanophlyctis,
	Intestine
	Dehradun: Raipur, Badonwala, Maldevta
	22

	
	
	D. cyanophlycti
	Euphlyctis cyanophlyctis 
	Duodenum
	Western Ghats, India
	23

	4
	Gorgoderina
	G. ellipticum
	Euphlyctis cyanophlyctis, Amolops marmoratus
	Urinary bladder
	Nagaland: Kohima, Mokokchung, Dimapur 
	16

	
	
	G. ellipticum
	E. cyanophlyctis ; Fejervarya limnocharis (=Rana limnocharis)
	Urinary bladder
	Meghalaya
	24

	
	
	G. ellipticum
	Euphlyctis cyanophlyctis
	Not Studied (NS)
	NS
	21

	5
	Halipegus
	H. mehransis
	Euphlyctis cyanophlyctis
	Stomach
	Nagaland: Dimapur
	16

	
	
	H. mehransis
	Euphlyctis cyanophlyctis
	Intestine
	West Bengal, Maharastra
	19

	
	
	H. mehransis
	Rana cyanophlyetis, Rana tigrina
	Stomach, Intestine
	Kerala,  Tamil Nadu. 
	18

	6
	Haematoloechus
	H. almorai
	Rana cyanophlyetis,
	lungs
	West Bengal,  Maharastra
	19

	
	
	H. almorai
	Euphlyctis cyanophlyctis, Haplobatrachus tigerinus and Rana sp. 
	Lung
	Nagaland: Mokokchung, Kohima, Dimapur
	16

	
	
	H. almorai 
H. variegatus
	Euphlyctis cyanophlyctis
E. hexadactylus
	lungs
	Wayanad region of the Western Ghats, India
	25

	
	
	H. almorai
	Rana cyanophlyctis
	lungs
	Tamil nadu and kerela
	18

	7
	Mehraorchis
	M. ranarum
	Rana tigrina
	Intestine, Liver
	West Bengal and Maharastra
	19

	
	
	M. ranarum
	Haplobatrachus tigerinus
	Gall bladder and bile duct
	Nagaland: Dimapur
	16

	
	
	M. ranarum
	Haplobatracus tigrinicus, Euphlyctis        cyanophlyctis
	NA
	Jammu 
	21

	
	
	M. ranarum
	Rana tigrina 
	Intestine, gall bladder
	Kerala. Tamil Nadu
	18

	8
	Mesocoelium
	M. monas, M. mesembrinum, M. oligoon, M.micron, M.carli, M. incognitum, M. megittii, M. monadi, M. america, M. burti, M. marrsi, M. leiperi, M. waltoni, M.travassosi, M. schwetzi, M. marcoccanum, M. macrebense, M. brachyenteron; M. sociale
	Polypedates leucomystax, Polypedates taraiensis, Philautus annandalii, Hyla annectans, Eburana chloronota, Euphlyctis cyanophlyctis, Haplobatrachus tigerinus, Amolops marmoratus 
	Intestine
	Nagaland: Mokokchung, Kohima, Tuensang, Dimapur
	16

	
	
	
M. sociaIe
	Bufo melanostictus
	Intestine, Rectum
	West Bengal, Maharastra
	19

	
	
	M. sociaIe
	Bufo melanostictus
	Intestine, stomach
	Kerela, Tamil Nadu
	18

	
	
	M. monas
	Duttaphrynus melanostictus
	Intestine
	Dehradun
	26

	9
	Opisthioparorchis
	O. indica
	Amolops marmoratus
	Intestine
	Nagaland: Mokokchung
	16

	
	
	O. yunnanse
	Paa mokokchungensis (=Rana liebigii)
	Intestine
	Nagaland: Kohima 
	16

	
	
	O. nanoranae
	Nanorana minica
	Intestine
	Uttarakhand: Korba village, Dehradun
	17

	
	
	O. dehradunensis
	Nanorana minica
	Intestine
	Uttarakhand: Korba village, Dehradun
	17

	10
	Pleurogenoides
	P.gastroporus, P. orientalis, P. sawanensis
	Amolops marmoratus, Haplobatrachus tigerinus, Haplobatrachus crassus, Rana khare, Xenophrys wuliangshanensis, Philautus sp. and Polypedates leucomystax
	Intestine
	Nagaland
	16

	
	
	P. gastroporus
	Euphlyctis cyanophlyctis
	Intestine
	Uttar Pradesh: Samaspur Bird Sanctuary, Mamoni Lake, Raebareli district
	27

	
	
	P. gastroporus
	Rana cyanophlictis, Rana tigrina
	Intestine
	West Bengal, Maharastra
	22

	
	
	P. gastroporus
	Euphlyctis cyanophlyctis
	Intestine
	Uttarakhand: Asan river, Badonwala, Dehradun
	22

	
	
	P. gastropus
	Rana cyanophlictis, Rana tigrina, 
	Intestine
	Kerala,
 Tamil Nadu
	18

	
	
	Pluerogenoides sp.
	Euphlyctis cyanophlyctis
	
	Haryana: Kalesar Wildlife Sanctuary,
	20

	
	
	P. cyanophlycti , P. wayanadensis
	Euphlyctis cyanophlyctis, Hoplobatrachus tigerinus

	intestine
	Western Ghats, India

	16

	11
	Ganeo
	G. tigrinum, G. attenuatum, G. gastricus, G. kumaonensis, G. srinagarensis, G.govindis, G.punjabensis, G.bufonis,G. lucknowensis
	Euphlyctis cyanophlyctis, Haplobatrachus tigerinus, Haplobatrachus crassus, Fejervarya limnocharis, Rana sp., Polypedatesc leucomystax and Fejervarya sp.
	Intestine
	Nagaland: Mokokchung, Kohima, Dimapur
	16

	
	
	G. tigrinum
	Rana cyanophlictis, Rana tigrina
	Intestine
	West Bengal, Maharastra
	19

	
	
	G. tigrinum
	Haplobatracus tigrinicus; Euphlyctis cyanophlyctis
	NA
	NS
	21

	
	
	Ganeo sp.
	Euphlyctis cyanophlyctis; Fejervarya limnocharis
	
	
	21

	
	
	G. tigrinum
	Euphlyctis cyanophlyctis
	Intestine
	Uttar Pradesh: Samaspur Bird Sanctuary, Mamoni Lake, Raebareli district
	27

	
	
	G. tigrinum
	Euphlyctis cyanophlyctis
	Intestine
	Uttarakhand: Asan river, Badonwala, Dehradun
	22

	
	
	G. tigrinum
	Rana tigrina, Rana cyanophlyctis
	Intestine
	Tamil Nadu, Kerala
	18

	
	
	G. tigrinum
	E. cyanophlyctis
	Duodenum
	Western Ghats, India
	23

	12
	Prosotocus
	P. infrequentum
	Haplobatrachus tigerinus
	Intestine
	Nagaland: Dimapur
	16

	13
	Proalarioides
	Proalarioides sp.—Metacercaria
	Euphlyctis cyanophlyctis, Haplobatrachus tigerinus
	Liver, body muscles
	Nagaland: Dimapur
	16

	
	
	Proalarioides sp.
	Euphlyctis cyanophlyctis
	NA
	Northeast India
	27

	14
	Indopleurogenes
	Indopleurogenes yamaguti
	Euphlyctis cyanophlyctis
	NA
	Jammu
	21

	15
	Loxogenes
	Loxogenes jammuensis
	Euphlyctis cyanophlyctis
	NA
	Jammu 
	21

	16
	Trermiorchis
	T. kanpurensis (n.sp.)
	Rana cyanophlyctis
	Stomach
	Uttar Pradesh: Rawatpur, District Kanpur
	28

	
	
	T. ranarum
	Rana cyanophliclis, Rana tigrina, 
	Intestine
	Tamil Nadu, Kerela
	18

	
	
	T. ranarum
	Rana cyanophliclis, Rana tigrina, 
	Intestine
	West Bengal, Maharastra
	19


[NA: Not Available]
Table 2. Infection status of each amphibian species in India (Referring to Table 1)
	Sl. No
	Amphibian host
	Trematode parasite found infecting

	1
	Amolops marmoratus
	Batrachotrema nagalandensis, Gorgoderina ellipticum, Mesocoelium spp., Opisthioparorchis indica, Pleurogenoides spp., 

	2
	Rhacophorus spp.
	Batrachotrema nagalandensis, Diplodiscus amphichrus

	3
	Nanorana minica
	Batrachotrema korbaensis, Opisthioparorchis nanoranae, Opisthioparorchis dehradunensis

	4
	Euphlyctis cyanophlyctis
	Cathaemasia, Diplodiscus amphichrus, D. Cyanophlyctin, D. Mehrai, Gorgoderina ellipticum, Halipegus mehransis, Haematoloechus almorai, Mehraorchis ranarum, Mesocoelium spp., Pleurogenoides gastroporus, Ganeo spp, Proalarioides sp., Indopleurogenes yamaguti, Loxogenes jammuensis, 

	
	Euphlyctis hexadactylus
	Haematoloechus  variegatus

	5
	Rana sp., Rana tigrina
	Diplodiscus amphichrus, Haematoloechus almorai, Mehraorchis ranarum, Mesocoelium spp., Opisthioparorchis yunnanse, Pleurogenoides gastroporus, Ganeo spp, Trermiorchis spp.

	6
	Haplobatrachus tigerinus,
	Diplodiscus mehrai, Haematoloechus almorai, Mehraorchis ranarum, Pleurogenoides gastroporus, Ganeo spp, Prosotocus infrequentum, Proalarioides sp.

	
	Haplobatrachus crassus
	Diplodiscus mehrai, Pleurogenoides gastroporus, Ganeo sp.

	7
	Polypedates leucomystax
	Diplodiscus amphichrus, Mesocoelium spp., Pleurogenoides gastroporus, Ganeo sp.

	
	Polypedates taraiensis Polypedates megacephalus
	Mesocoelium sp.


	8
	Fejervarya sp.
	Diplodiscus mehrai, Ganeo spp, 

	9
	Philautus annandalii
	Mesocoelium spp.

	10
	Chirixalus vittatus
	Diplodiscus amphichrus

	11
	Hyla annectans
	Mesocoelium spp., 

	12
	Eburana chloronota
	Mesocoelium spp.

	13
	Bufo melanostictus,
	Mesocoelium sociaIe

	14
	Duttaphrynus melanostictus
	Mesocoelium monas
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