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~1 {Jl'j1~V11L'ila1fl1L~ tJ1VltJ15'V1ULUa8f1'V1tltJ Pifl~n~ru~1tJ1'Y1tJ1'11tl\lL~tl1f11L1fJ~1n~1mh\l~Vl fJalJ~ LLat, ... 
II' . ~ I 4' · ~ ~ c:I I CV 

na8\1';)a'YI'j'lf'!'UuUU~8'1mlVl m'lfl1'lP1n~1YlU11 f'l11lJ"lJn'll8\1 fll':i{JlVl L~mfll L';jtJ';j1lJ L l'I1 flU 1. 31 %, , 
(1,446/19) LLa::;~1lJ1';jtl"il1LLlJnn~lJL·tltlifnL~EJ1~d]tJ 4 nrilJ 6 u UU l~un furcocercous cercariae, , 
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pleurolophocercous cercariae (Pc.), um: xiphidiocercariae (Xc.type1, Xc.type2) LL'VIa'l'UI'Y1 1, 3 
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Abstract 

This study was done in two parts. The first part involved the prevalence, morpholo~ 

and histopathoLo~ of blood parasites in amphibians and reptiles. Blood samples were 

collected from 161 animals in two locations between 2012 and 2013. Blood specimens were 

examined using thin-filmed blood smear preparations with Giemsa stainin~. In location 1, mo 

ko Surin National Park, Pang N~a province, a total of 60 amphibians (4 species) 5 were 

positive for blood parasites (prevalence :: 8.33%) infecting only Rona erythraea. The 

observed parasites included Trypanosoma chatonii and Aegyptianeila sp.. Of 13 reptiles (8 

species) only 1 Cyrtodactylus surin was positive with the presence of Hepotozoon sp. 

(prevalence :: 7.69%). In location 2, mo ko Lanta National Park, Krabi province, of 84 

amphibians (7 species) 14 were positive for blood parasites (prevalence:: 16.67%) infectin~ 4 

host species, Limnonectes blythii, Fejervarya limnocharis, Bufo parvus and Limnonectes 

jarujini. The observed parasites included Aegyptianeila sp., Hepatozoon sp., lankesterella 

sp., Tryp~!1~soma chattonii, Trypanosoma sp., microfilaria and unknown. Of 4 reptiles (2 

species) only 2 Mabuya mulitfasciata was positive for microfilaria (prevalence = 50%). 

Microscopic observation revealed that red blood cells infeCting with Hepatozoon 

gametocytes were hypertrophied and the nucleus of the host celL was displaced laterally. 

The second part, the prevalence and morpholo~ of cercariae found in freshwater 

snaiLs from Khao Kheow Open Zoo, Chonburi province were investigated during November 

2012 to January 2013. The snails were collected by handpicking from six sites. The total 

number of 1,446 snails representing 7 species was collected. They were 602 Filopaludina 

martensi, 377 Lymnaea rubiginosa, 208 Lymnaea sp., 16 Indoplonorbis exustus, 22 

Melanoides tuberculata and Clea Helena and 221 Pomacea canaliculata. The snails were 

examined for cercariae using crushing methods. The morphoLogy of cercariae was studied as 

alive, stained and scanning electron microscopy. The results showed that the overall 

cercariae infection rate was 1.31% (1,446/19). The cercariae were identified into 4 groups 6 

types, furcocercous cercariae (Fc.type1, Fc.type2), gymnocephalous cercaria of 

pleurolophocerous type (Gc.), pleurolophocercous cercariae (Pc.), and xiphidiocercariae 

(Xc.type1, Xc.type2). At the site 1, 3 and 6 the snails were not infected. At the site 2, 3.76% 

Lymnaea rubiginosa were infected with Fc.typel, Fc.type2 and Gc. At the site 4, 0.83% of 

Filopaludina martensi were infected with Xc.type1. At the site 5, 2.0% of Filopaludina 

martensi were infected with Xc.type1 and Xc.type2 and 11.0% of Melanoides tuberculata 

were infected with Pc.. 

Keywords: bLood paraSite, amphibian, reptile, cercaria, freshwater snail 
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tl '.i~v1ijU'VlUl'Vl~~l~qJt lJ '.i ~UUU L 11'11~fJtl'.i~ {;liJtJ~ f1'.i~'VlU l'imi1lJ'J'Utl'.i~'l11 f1'.i LL~ ta'lfllJ'lJtl'l 

~'1iHi1{;l~LUlJL~1,j'llJ tlJU1'1f1'.irlh~uUUL11'1~tlu-;hiJml1Jvt"ln'VtmfJ'lJtl'l'l1U~LL~~,JllJ1lJ'lJtl'ltl'.i~{;l 
1J1n L UlJ ~'l1U LL~ ~'111'.i tUUliL11'1~'In~ l1ijfl111J'Vtm n'Vt~1 tI'lJtl '1rr'l'l1ij~LL~ t,JllJTU'lJ tl'IL~lUllJ~'1~1 fJ 

. ~ 

;'1~'1ij~l{;lL'Vt(.'hJlJtl~~11JnlJ LL~~ijml1JLMfJ11fJ'InlJt lJLL~'lJtl'l~lCJtml1'Vt1'.i 
~ 

f11'.iPin~ntl'.i~{;lt lJL~tl~'lJtl'la{;l1~tLVilJ.Jl~~L VilJU n LL~~a{;l1 L~tl CJfl~ llJt 'Utl'.i~ L'VI I'll'VICJ l~ij 
n1'.i~mnt'U'Vt~lfJ~lJ~'lJtl'llm'lf11'.iYl'.it'.il'l1~l~" LL~~ ~'Uvttm'ln1'.i tl"tUfo. 1~LLr\ ~'U~tJ1'1JlJLLlJf11'1 ' , 
tl. ~mm~Ln~ ~. L;afJ'I1'VtlJ ~'U~Lf11~LL~~'VI:a~l'V1CJ '11'Ua{;l1LtJ~L'1J1L~m~. 'l1"U~ LL~t ~lJ~L'1Jl1'l• 
L'1J1J'.i ~. f11ru~lJU~ LUlJ~lJ tlUl1 f11'.i~~tl'.i~{;ltlJL~tl~'lJtl'la{;l1Y1utl'.i~{;l'VtmCJ'l1iJ~ l~LLfi 11~'1 ~fl., , 
Lfl{;lL~CJ (Aegyptianella) ltl'.ilwB'1'VtmCJn~lJ L'lilJ Trypanosoma, Lankesterelia, Dacty/osoma 

ronarum, n~lJ haemogregarines (L'lilJ Hepatozoon) LL"~~1atllJ'VtlJtllJYlCJ15 microfilaria 

(1Jl~U U{;l'.i1J'Ifl~~~ LL~~flru~ 2550, 2552n, 2552'lJ; Chutmongkonkul & Pariyanonth, 2005, 

2007; Chutmongkonkul et ai., 2005, 2006) ~'1tl'.i~{;lL'Vt~1;:1ij1'1~'.i~1{;lLUlJLLUU~U~tllJ 
(compLex life cycle) fitltl'.i~(;l~tl'If11'.iL~lUllJ'VtmCJ'l1iJ~~'1~tfl'.iU1'1~'.i~1(;l1~ LL~t~11J1'.i()~1tl1lJ 

L~tl'lvi'lJ1~11 f11'.i~~tl'.i~{;lllJL~tlv)'lJtl'la{;l1ijfl111Ja1J~lJ5nu'.i~uuijL11'11~cmull1lJ'.ituuijL11'1~ 
~1JU'.iru~~Ylutl'.i~{;l,Jl'U1lJ1Jln'l1ijl'ln-:il'.i~uuijL1l'1mlJ~1JU'.iru

~ ~ 

lJtln~l n;:1-rrtl1Jm~tl'ltl'.i~{;lV'l~llJl'.i(),jl1tltl'.i~CJnVl1itlJ'VI1'1f11'.i LLYI'Vl ~ LL~ ~ f11'.iLnml'.i ;'1ij 
~ , 

~ 1"" ., ~ "":- "" '" ~~ 1 ~ ~ 1. '\.h'li1~ \JL~tl~'tIa~a~1a:::L'Vl\J\J1a:::L'VllJ\JmL~:::a(JI1L~mJfl~1lJ lJ~'LI'VlLFI'.i·3nTl a~.a5. 

Malinee Chutmongkonkul et 01. (2006) Pin~nf11'.i~l'Itl'.i~{;l1'UL~tlv)'lJtl'la{;l1~:::LVi'U.Jl 
~~LVilJun ~lJ~tJl"IJlJLLlJf11'1 tl. ~tlCJ~~Ln~ ;). L;aCJ'I1Vili ;'1~Jl1tl~lJ~LU'U'LJ16'.i'.i1J'l11~~tl~1J~lJU'.iru. ' 
CJ~f11'l~m~1Y1U11 a{;l1~tLVilJJ1(;1~LVilJun 6 'l1ij~ l~LLr\ nU~1CJ"IJltJ1J (Limnonectes kuhlii), 

~ 

flU, 
VI'ItllJ (Limnonectes pileatus), fl\J~~ (Limnonectes blythii) tl1~UllJ (Polypedates 

leucomystax), fll'1flmJ1lJ (Bufo melanostictus) u~:m~vil'1 (Tylototriton verrucosus) ilf11'l 

http:Pin~nf11'.i~l'Itl'.i~{;l1'UL~tlv)'lJtl'la{;l1~:::LVi'U.Jl


• • 

~~U'j~\ij 5 ~fl"l '~u,n Aegyptianelia, Trypanosoma, Lankesterelia, Hepatozoon LL"l~ 
microfilaria l"'CJnuvl~ (Limnonectes blythii) ijfll1lJ"tIn"tJtl,:ml'j~t'lU'j~lJllJ1nv1~l?lil..:J 100% LL"l::;" . . 
~tJtb~IJl~..:J 5 'lIU~ 
. Malinee Chutmon~konkul et at. (2007) 'jlCJ..:JllJn1'j~t'lth~lJlluL~e:l"'"tlmtrIJl1(l:aYh.JJl 

- x ,J • '1.1 "".) X ~.·I. <1.. 'I •(l::LVllJUn "lnWlJVI 8 LL'\<1.:J~'Uu'j::;L'VIPl 'VICJ t'lu,n 1 W'U'VIul"tl'ULLl.Jn1..:J tl. t'ltlCJ~::;Ln'" ". L'lICJ.:J~'\<1lJ• 
2) v. L1CJ..:J(l1 ". 111'U 3) ~'Uv1L~tllJflij~"l ". ~l1n 4) ~lJv1\1tJ"llU tl. fl'jU~ ". 'Ui'l'j'jl'l1~hl1v , 

5)~lJv1L~tllJMlJiJ'j ". tltJ"l'jl'l1iJl11 6) (l1'UaIJl1LiJ"'L"tllL~CJl ".'lI"ltJ~ 7) Lnl::;-ul..:J ". 'j~Utl..:J u,"l~ 
8. Ln1::Yi'.i::'VItl..:J ". ~..:J..:Jl vhm'.iPlm~1'.i~V!11..:J i'lPl. 2002 - 2006 trIJl1(l::L~'U.Jl~::;L~'UtJn~Pim~1 
-;illJl'U~'1~'U 487 ~1 -;ilLLlJnLUlJ 5 1'1'\ 18 'lIU'" WtJ11iji'l11lJ'tJn'lJtl..:Jnl'~~"'th~V1 25.9% U'.i~IJl~• 
wtJij 5 (lfl"l 1~u,n Aegyptianelia, Trypanosoma, Lankesterelia, Hepatozoon LL"l:: 

microfilaria It'1CJWtYll trIJl1(l::L~lJ.Jl(l::L~'Uun1Ul.:JP! Ranidae ;.:JLiJ'\.m~lJtrIJl1v1ij'li1'11iilJlri1'U1'\<1t1J 

m.iluJl (aquatic species) ijfll1lJ'lIn'lJmm'.i~",U'.i~(J1lJlnv1(l'" (57.8%) tlJ"tlru::YitrIJl1(l::LYi'U.Jl " . . 
(l:a~uunl'Ul,:jp! Bufonidae, MicrohyUdae, Rhacophoridae LL"l:: Salamandridae ;.:J~t'lLiJunrilJ• 
&11Jl1Yiij'lil.:JmlJlrilu t '\<1rumJtJuun (terrestrial species) ijfll1lJ'!In"tJmn1'.i~t'lu'.i~(J1-UmJf)11 vr.:Jdm"

'" " . 
L~tl.:J"ln11trIJl1YiLiJuWl'\<1::'lJtl'lU '.i~1Jl L'\<1rildLiJ'I.J&11Jl1~mf'lCJtlCJLlJJl L 'liu U~'1 LUlJl11'U" . 

lJl~iJ UmlJ..:Jfl"ln"l LL"l::;flru:: (2550) '.ilCJ'lI'Um'j~t'lu'j~lJll'l.JL~tlt'l"tJtl'l~1Jl1~::LYi'I.JJI~::LYilJ• 
Un"lnLf)1::;Q'" ". 1Jl'.i1t'1 ~'1d trIJl1(l~L~'UJIG1::LYi'I.JUn~llJ1U 65 ~11~LLf) nUUl (Hoplobatrachus 

rugulosus) ~l'Ul'I.J 1 ~l, nU'\<1'1tl'U (Limnonectes pileatus) -;il'Ul'U 6 ~l. nU~111Jl 

(Limnonectes macrognathus) ~l'Ul'U 7 ill, nULm::;-Ul'l (Limnonectes kohchangae) -;i1'Ul'U 

20 ~l, nUBtl.:J (Rona nigrovittato) -;i1'I.J1U 28 ~l LL"l~ fll..:Jflnulu (Bujo me(anostictus) 

~1'U1U 3 ill WUll &11Jl1~::L~lJUn~IUlu 43 ~lijf)1'j~",u'j~lJll'I.JL~tlt'l (fll1lJ'lInf)1'.i~mh~1Jl = • 
66.1 %) hwljf)1'.i~'" Trypanosoma ~1'U1U 37 ~l (56.9%) Hepatozoon ~l'Ul'U 4 ~l (6.1%) 

L~tl1flLflIJlL~CJ (Aegyptianella) ~1'U1U 8 ~l (12.3%) microfilaria -;i1'Ul'U 12 ill (18.5%) LL"l~ 
th~lJltlJn~lJ apicomplexan ~llJ1U 6 ~l (9.2%) f)1'jPimndLtJ'I.J'.ilCJ'll'Ufl~'lLL'.in~WU 
microfilaria t'Unu 3 '!IU",1~LLn nUlNtlU nU~111Jl LL"l~nULf)1::il..:J 

lJl~iJ umlJ'IfI"ln"l LL"l::flru::; (2552n) '.ilEJ..:Jl'Uf)1'.i~"'U'.i~lJlt'I.JL~tlt'l"tJtl'ltrIJl1~::;LYi'I.JJI~~LYi'U• 
Un"lnLm~tll~'1 ~'lWr"'(l(J1"l ~'1d trIJl1G1~LYiuJI(l::;L~'U'Un -;il'I.Jl'U 18 ~l U'.i~ntlU~lEJ 4 1..:Jf'1 9 

" " 
'!IUt'l1~LLti Ranidae (nu'VIt'I Limnonectes blythii 3 ~l, nuul Rona erythraea 2 vll, flU';lL~l.J

" 
Fejervarya concrivora 2 ~l LL"::; nUl1l11Jl Limnonectes macrognathus 2 vll), Microhylidae 

(5'leh'lUl'U Ka/oula pulchra 1 ill LL":: 5..:JB1..:Jl.Jlm~ Koloula baleata 2 vll), Rhacophoridae 

(Ult'1U1U Polypedates leucomystax 1 ~1) and Bufonidae ("'l1i'l~..:J Bujo asper 2 ~l LL"l~ 

Bufo parvus 2 ill) ~"lfl1'.iPimnwu11trIJl1G1::LYi'U\h(l::L~'Uun~llJ1U 12 ~1 ijf11'j~"'U'.i~lJll'I.JL~tl'" 
(i'l11lJ'lInf)1'j~V)u'j~(J1 = 66.7%) U'j~(J1YiYitJl~LLn Aegyptianella , Trypanosoma, Hepatozoon , 
u,m~n~l.J apicompLexan U,"l::WU11 n1'j~t'lU'.i~IJl'IJtl'l Aegyptianella LL"l:: Trypanosoma 1U&11Jl1 

1.:JP! Ranidae ;..:J LtiunrilJYimf'lCJtl CJl'UJl ijfl1(l..:Jnl1 (fl11lJ'tJnfl1'.i~t'lu'j~1Jl = 100%) 1'I.J&11Jl11.:Jf'1 , u ~ , 

~'U1 ;.:J'lil'11iilJlril'I.J1'\<1qjtl~u'Uun (fl11lJ~nfl1'.i~t'lu'j~1Jl = 33.3%) 
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• • 

lJ1~Hl ,r~~lJ~fl~n~ LLa:~flru~ (2554) ~1£)~1lJm'j~~lJ~~~1-uL~tl~'lJtl~"'~1~~LYilJ,h~~LYilJ• 
umnm-'Ilibm~eh~Vltl~ ~~'v11~~'j1~fl1tni1 ~~d "'~1~~LVllJJ1~~LYilJ'VmhlJ1lJ 28 ~11v)'un nu'YlC;!~ , ~ ~ 

(Limnonectes blythii) ,)1lJ1lJ 5 (;)1 mJ'VIlJtl~ (Fejervaryo limnocharis) ,)1lJ1lJ 15 ~1 nu 

J1LRlJ (Fejervarya cancrivora) ')1'U1tJ 6 (;)1 U~~lJ1~~1lJ (Polypedates leucomystax) 

,)1lJ1lJ 2 ~1 Viui1"'~1~~LYilJJ1~~LYi'Uun 2 'i1il~ 1~LLn nU'VItJtl~LL~~n'VJ1LRlJiin1~~~lJ~~~1~£J 
r11f111lJ'llnLvht1''V 86.7% LL~~ 100%. lJ~~{Jl~ViU 1~LLn Aegyptianella sp., Lankesterella sp., 

Hepatozoon sp., Trypanosoma chattoni, Trypanosoma rotatorium LL~~ Dactylosoma 
... ....~ 

ran arum m~ViU Dactylosoma ranarum l'Un'V'v1lJtl~llJm'jP1m~nfl-r~lJLtJlJn1~'i1EJ~1lJfl-r~LL'inllJ 

lJ'i~LVI fit1VI£) 

lJ1~ii ,r{Jl~lJ~fl~mt U~~Flru~ (2554n) 'i1£)~1lJf)1'i~~lJ~~~tlJL~tl~'lJtl'l"'~1L~tlEJflmWil1n• 
'v1ljLf)1dHj~lJ ~~Wj'~'W~~1 ~~d «~1L~mJfl~1lJ')1lJ1lJ 14 ~11~LLn ff~n1'OlJ (Draco maculates) 

'U 

,)1lJ1lJ 8 ~1 Ll'h~'4 (Chelonia mydas) ,)1lJ1lJ 2 ~1 LL~~~~L'VI~lJU1lJ (Mabuya multi/asciata) 

,)1lJ1lJ 4 ~1c.J~n1WI~1~ViU'-h iiLWEJ~i~L'VI~lJ~1lJ (Mabuya multi/asciata) Lvh,rlJ~iin1'i~~ 
lJ~~~1lJL~tl~ 1~EJiirhfl11lJ"lInn1'i~~lJ~~~ 75% lJ'i~~~Viu1~LLn Plasmodium saurocaudatum • 
LL~~ Saurocytozoon mabuyi 

lJ1~ii ,rmlJ\lfl~f)~ LLa:~flru~ (2554'lJ) 'j1£)·nlJf)1'i~~lJ~~{1IllJ L~tl~'lJtl'l"'~1~:::LYi'UJ1~:::LYilJ 

'VnLL~:::L~B£JFlmlJ 1lJ~lJvttm'ln1'l tlV'U15. 3 LL'\A'I1~LLri 1) vrlJ~Pim~nl~£)U~L1ruL~BlJl:a~1~'Imru 
~'I'Vrr~n1ru~lJU~ 2) L'lJ11'1L'lJlJ~ ~'I'VI1~n1f1l~'Uu~ LL~::: 3) Ln1:::Vl:::~ ~\l'v11~lJ~:::~1'Vfi~oUlJ~

IV , D~ , , 

... n1'j?in~nlJ'j~{1IllJL~tl~'lJtl'l"'~1~:::LVI'UJ1~:::LYi'Uun')1lJ1'U 47 (;)1 ~\l~U~1n 2 vr'U~ 1~LLnvrlJ~ 
?imI11~EJU~L1ruL~tl'Ul:a~1~'Imru ')1'U1lJ 24 (;)1 (6 'lJ\jc;!) U~:::~1m'lJ11\lL'lJlJ'i ')1'U1'U 23 ~1 (6 

"lIil~) ViU11 "'{1I1iin1~~~lJ~~~llJL~B~ 12 (;)1 iifl11lJ'lJnLvht1''V 25.5% "'~l~~~'lb~l'lii 4 "lIil~• 
1v)'un OU'v1lJB'I (Fejervarya limnocharis) 5'1'V1~'I~~ (Micryletta inornata) 5'1'll1f11 (Microhy{a 

pulchro) LL~:::5'lJ1L~1 (Microhy{a ormata) lJ'i~I'l~YlU')1LLlJmUlJ 6 "lIU~ 1~LLn Aegyptianella 

sp., Hepatozoon sp., Trypanosoma chattoni, Trypanosoma sp. 1, Trypanosoma sp. 2 

LL~::: Oactylosoma ranarum 1~tJnu'VItJtl\l~.3LUlJ"'~1'lJU~~B1l'1tJtJ~1'UJ1~~U1~~1nL'll11'1L'lllJ'jii 
n1~~~lJ'i~I'l~'In11«{1I1"l1il~~'U'l ~'lenl'1tJe)v'V'U'Vn n1'~?in~1'lh~{Jl1lJL~B~'llB'I«~1L~tl£)flm'U

'U 'U 

,)1lJ1lJ 65 ~1 ;'I~U~1n 3 vrlJ~ 1~LLnvrtJ~Pin~11~tJU~L1ruL~tl'U1:a'j1~'Imru')1lJ1lJ 7 (;)1 (3 "lIU~) 
~1nL'!.n1'1L'lJm,)1lJ1tJ 12 ~1 (1 "lIU~) LL~:::~1mn1:::VI:::~')1lJ1'U 46 (;)1 (7 "lIU~) ViU11 «1'l1iin1'j~~• 
lJ'i~~llJL~B~ 18 (;)1 iifl11lJ"lInLvht1'u 27.7% lJ'j~(;l~Vi'V')1LLtJmu'U haemogregarines LL~:::• 
rickettsia-like organisms l~tJ haemogregarines ViullJ~~nTu'Uun'1~ (Draco mocu{atus) ~1n 
L'lJ11'lL'lllJ'j LL~:::ff'ln1fltlU~'1 (Colotes versicolor) ~1nLn1:::Vl:::~ iifl11lJ'lJnLvht1'u 66.7% LW::: 

36.4% 1'l1lJ,h~u ltJ'llru~~ rickettsia-like organisms ViullJi'l~f)~'U (Dixonius siomensis) ii 
fl11lJ'llnLVl1nU 28.6% n1'iPin~1YW15~Jl1Y1'lJtl'lLi1'm~B~U'lJtl'lff'ln1DlJun~~~iin1'j~~lJ'i~1'l 
haemogregarines l'hl~m~~EJlJLL~'U~~lJL.Qm~mL~~eJtllJ~1£)i1 haematoxylin-eosin 'Y'IU11L'U 
.r ..;... ... ../ ... '" 

L lJtl LEJBIJlUYlUU'j L 1 ruVl Ln~m'iBnL~U .. 
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2. 	 t1'Ia~l\J~~fhu\J 
lJl~il ,rVl1lJ~fl~f)~ U~~flru~ (2546) 01'l~frMl\h~Vl1'UL~u~u~~t1'laVlfll£J'Ut:Jn"lJtFlff':lfhii'U. ., . 

(Draco sppJ l~~lLii'U01'i 2 flf~ fiB n1'l~m~lf1f~Yi 1 'l~'.r;h~1'U~ 4-9 i'J'Ulf1lJ "/l .P!. 2546 ~Lm~ 
il~ ~. ml~ 'VIl~fllf1~~i''UBBn'IJB~tI,)~L'VIPll'Ym ff~fhihJYiUllJl(Jl'lTil"'lth~(Jll\JL~B~LL~~\ha(Jl 
fllV'UBn \h~nBU~lV D. blanjordii :S1'U1t1 13 ill U~~ D. maculatus :S1'U1'U 18 ill 01'lVl'i1~ 

\haVll'UL~B~'Yhl~V01'lil~tI~lv"'l~l~mJBV ualv11LltJ'U~alJL~B~"l1ii~Ul-3 VBlJ~1£J~ Giemsa's em 
n1'i~mn"/lUll D. blanjordii i'Jn1'~~~L;ffalt1';)lV1i11'Un~lJ haemogregarines (Family 

Haemogregarinidae) l~vi'Jn1'i~~L;ffB 30.77% U~~ D. maculotus i'Jn1,;)~~L:am1'UB'U"/lV16i11 
n~lJmilJ microfilaria l~vi'Jn1,;)~VlL~B 5.56 % U(Jlbj"/lU\haVlfllVtlan'IJa~ff~fhu'UvY~ 2 "l1iiVl LL~~, 

~ 	 ~ .d ",..J .d IV .4 •I 

. n1';)l"ln~lfl,;)~'VI 2 ,;)~"'ll~1'U'VI 21-27 LlJ'M1V'lJ 'rtf'!. 2548 'VILm~"tl'l~'VImU~~Ln1~,;)~ v . "/l~~l 'iI~BV 
v 

Yll~~~YI~ L~el'UVll11'U 'Yll~J)1f11g)'lJB~tI'i~L'YlPll'VIV ff~fhu'UYiUllJ1V1,;)1v th~nBU~1V"l1lJVI D. 

blanjordii :STU1'U 15 il1 D. maculatus :S1'lJ1'lJ 1 ~1 LL~~ D. volans :S1'U1'U 3 i11 t.J~m1~n~n 

'W"/lu\haVll'UL~aVl"lJa~ff~fhu'UvY~ 3 'lJlJVI LL(Jl1~"/luhl'U~~~ Whartonia (Family Trombiculidae, 

Subfamily Leeuwenhoekiinae, Tribe Whartoniinj) l'U D. blanfordii 

lJl~il ,rmlJ~fI~n~ LL~~flru~ (2548) l~Pin'l!llt1'iaVll'UL~a~"lJa~ff~fhu'U"'~l£J"lllJ~ (Draco, 
sppJ ~lmn1~il~ ~~"'1~mlV1 Yll~J)lf1V1~i''lJaan'lJa·nh~LYlp!l'V1v um: Ln1~"/l1tYlv~ LL~t Lmt';)t 

~-l",1~~'1·:n 'Vll'1~-l'VltL~eltl~11Y'U.fllf1191'IJv~t1,;)~LYlp!lYlV "/lUll ~Lm~il-.1 ~-l'VIi'~ml~ ff-lfhu'Uun 

~~i'Jm'i~~L:fiv'VI'Uv'U"/lV161'Un~lJ microfilaria LL~~ ff-lfhu'UflmLVI-l (Draco blanford;) i'Jm1~~" 	 !J \ 

L:fiBhhlV1i11'Un~lJ haemogregarine 2 "l1ii~ 
lJl~U ,rVl'llJ-lfl~~~ LL~tflrut (2552'lJ) 1~~mJ1t1,;)~V11\JL~v~'lJv-lA'-.1fhu'U (Draco spp.) 

~lmmtQ~ ~-lWr~V1,;)l~ "/lUll ff-lfhu\Jun~~i'Jnl';)~~thaVl 4 "lliiVl l~LLn Trypanosoma sp., 

haemogregarine 1 "tlii~, Plasmodium sp. LL~~ Fallisia sp. ~l",-ruff-.1nlu'Uun~lV (Draco 

taeniopterus) i'J011~~L;ffV'VI\JV'U"/lV1m'Un~lJ microfilaria 

lJl~il ,rVl,;)lJ~fI~n~ LL~tflrut (2555) 1~~mn-UBlJ~Yll-l:g1hJL~nmL~t"/lV15~.nl"/l'lJv-l, 	 ", 
Hepatozoon l'Uff-.1nlu'Uun~~ (Draco maculatus) ~ln~\J~L'lJli'WlllJ1 v. m'Yv'U'4~ "/lUllnl) 

(Jl11~~B-lmV1~nav-.1~~'VI))P!ULL~~-ll"'(1-l"/lV15~J)1"/l1\JL.am~m~B~'lJB-lff-lnlu'U n~11fiv 1'UL'iI~a 
~ 4 dQ Q 

, 	
~ 1" l.d 11 .. <iCII l' ...

LlJ~L~v~LL~-.1Y1\P1~thMl Hepatozoon sp. 'ltVtLLnlJ~V1 'iI'VI "/lU11Wv'1lJL'iI~~~tlJ'lJaUL'lJVI lJ"l1~Lv'U 

LL~~LLVln?\~l£J1tI nl)L~lJ:Sl'U1'ULL~t'VI1"lvlUii1f1ffivl'VIvl'ilB~~lJv~iuVlJ\PIl11Ul'i1lJB~~LB\JLvvln 
" 

ff~fhu'UtJn~~Yi~~L;ffv:Sl'U1'U 2 i11 ~1lJnunl)1Lfl'ilt";1~vli BLAST V'UV'U~t:I1'U.nl"/l'VI1-l, 
a'Un'llJ151'Ul1t11a VI~VI'l1v"/lULtJ'UtI)aVl"l1lJ~",-d~1'U~ n~ Hepatozoon \JB ml1n~ 0111 Lfl1lt";, , 
~hvlUii1f1ffiB1YlvlLL~~fl1llJ"lJ~'U5Y1l-l11WJ'U1nl'il~v1ici'lvlUlJ1f1ffivlYlvl'lJB-l~lJBoiu £Ju(Jl1'i1U l'i1 

" 
lJv~~ LB'U Lvvil~vln f)l 'ilf1~'Uti-.1'V1mmnv LL?\~-ll'"L~'Ull ci'lvluiil fl~lB 1 YI~vil~vlnff-lnlU lJ vi 

VI 11 v ~BU -;jl'Ul 'U?\ v-.1 i11 i'J fllllJ fla1£J fl~ -l ntl~ '1lJl n LL" ti'Jfll1lJ«lJ~'U 5Y1l-l1i'WJ'Ul n1 ~vhn a~~n'U 
" .. ;h"'Li1'Ullt11~VI Hepatozoon vi~~1'Um~ LL~ L~u~'!Jv~ff~nlu\Jun~~111v~lJl~ln"lllJ~L~V1n\J 
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Aegyptianeila LiJ'U~~iHi1~f'lalV~flLf'l~L~V (rickettsia-like organisms) 'Vi'\JL~1.Jthallll1.J 
UJ~L~h)~LL~.:l"llemffi1YnnntH:UtJ~ LL"~'Vi'U1~~11"n l~tJij'jlV.:ll1.J'Vi'Ul1.JemJ~f)1LWUtl vhtl um~Bv4, 
~m ~lflf)1'j~m~n1.:l~~illll'Vi'\.r;htl~~11.JJ1~Lm~tl~'U1.J1;'vl'lLl-1cil1fdJ1.J'Vill-1~'l11L:fitl (Desser, 2001) 

Trypanosoma LiJ1.Jltl'jlllli1fl~lJ flagellate "'~tl~11.J Phylum Euglenozoa, Class 

KinetopLastida LiJ1.Jtl~a III tl~1'U 'j~'U'Ul-1lfUL1V1.JL~ tl~"ll tl" r.11ll1ij m~~fl~1.Jl-1a~vr"fl~lJ~1ll1L~B~L~1.J 
U"~L~tl~a1.J l~EJ1j~lllfujijfl~~~flr.11.Jl-1~.:lLiJ1.J'Vill-1:: L-tl1.J tJ'I (Desser et ai., 1973) LL"~ tJ~" (Barta, " , 
& Dresser, 1989) T'YIpanosoma 1j~\Hl"l-1"IEJLL'UtJ;1.JmhltJ~~EJ~"lltl"L:fitlLL"~"l.Iii~"!Jtl.:lL~IUl1.J

" " 
Trypanosoma L~1.JtJ~~Ill~YltJ1v1L~lJtll1.J~1ll1~~L~1.JJ1~~L~1.J'Ufll-1"ltJ'tIii~ fll'j'"~,hLL1.Jf)'tIii~'tlm 
Trypanosoma 1~EJn~l~ru1~1fl~fl'I~ru:: ~tJ ~1""lltl'l L:fiu~Yl'U11.J L~tl~"!J tl"L~TU11.J EJ'Iiji:lqJl-11tl~lJ1 fl 

L~tl"~1fltJ1""!fii~tl1~1j~tl~I~1v1l-1"1EJLL 'U'U (polymorphic) <Ji1mh·u -tl1.J Trypanosoma 
~ ...,J.". I' 1" . ~ 1 .Jrototorium L1J1.J'tI1.J~'V1lJ~ u'j1'1 ~l-1mEJU 'UtJU"::'VitJLL'Vi~m~~1EJ'V11 "fl "llru~'V1 Trypanosoma 

chattonii ij~tl~1'1U'UtJL~EJ1 (monomorphic) YltJl1.J'VIltJLm~EJ ~htJ LL"~mlJ~f)1 (Bardsly and 

Harmsen, 1973; Martin et ai., 2002) 

oUm,m'V11'1~11.J'Vif.l15~ .fllYlviLn~~1flm~~~tJ'ja IIIEJ'Iij fltl'UoUl",r tl tJ ~1 fl fll ~'V1 ~"tl"fll'~~~L:fitl 
" 

Trypanosoma inopinatum 1'U European green frog 'Vi'U 'hYhl~~1ll1ijtllf)1'jL~tl~tltln vitllJ 

J1Ll-1~tl"tJ1lJ 1"~1ll~1'1LL,,~'Vh1~r.11ll1'V1~mNmEJ1~ (Bardsly and Harmsen, 1973) "n5B~'lJB'In'U 
" ~~~L;fitl Trypanosoma ratatorium B1~'Vh1~Lii~'VitJI5(;1.fl1'Vi1~ l~fJYlullL;fitl~~(;1lJB~~hlLU'U 

~1'U1'UlJlfl (Bardsly and Harmsen, 1973) ~lnf)1'jPin"clI'VWI5afnYl"lltl'lL.Qm~tllii''U tJB~ lJllJ 

LLm:11ll"lltl" n'U1.J1 (Hoplobatrachus rugu{osus) ~~u1~'Uu'j'jlJ"lll~ LL,,~1jfl1~~~1L;fitl 
Trypanosoma rotatorium LL"~ Trypanosoma chattonii hjYl'UYm15(.tfllYlLn~~'U (L~Ill~1.J'V11' 
Lf'I~~~a'VI~, 2551)... 

Lankestereila LiJ'Ultl'jllllsB'1~~B~11.J Phylum Apicomplexa, Family Lankesterellidae 

LiJ1.JtJ'ja~~Yl'U11.J~1ll1~::L~1.J.J1~:: L~1.J'UmL"::1.Jfl 1'U1'1:n1~YlUL~B';i~V:: sporozoite 11.J';i~'U'U 
l-1lJ1.JLltJ1.JL~tl~U"::L,illtJtltJ'1'ULiJ~L~tl~LL~'I'tlB'IL~1,jl'U (Desser, 1993) 1'1:n11Jl"lltl'l Lankesterella. " 
Yl'Ul1ijtl~"11.J Family Glossiphoniidae LiJ1.J'Vill-1~'l11L;fitl 1~fJ15m~~~L~tl~LLlA'1tlcitlm~moU11tJ11.J 

L~I,jl'Ul-1~tll~m~1,j1'Uii1.J'tJ~"viijL:fimoU11tJ (ii~u'j ~'Ii-f1~\'I'VI{ 2550) fl1'jPifl"cl1YltJ15MI1'Vi'tlB"L~1 
,j1'Uvi~~ L;fitl Lankesterella Yl'Ul1'Vi1h1\ii~fl1)Bm~'U"lltl"lJ1lJLb"~lii'u1~ tJij fl1';i';i1lJtJl1'lJ8'1 

, < 

melanomacrophage ';itl'U'l schizont u,,:: merozoite (b~Ill~1.J'V11' bf'l~"t:t!a'V15, 2551) 

Oactylosoma ranarum LiJ1.JtJ';ii11ll11.Jdj~b~tl~bb~'1 Phylum Apicomplexa'Viul'U"'1ll1 

~::LYi1.J.J1(;1~LYi1.J'Un 1~:a1Vl"lltl" Oactylosoma ranarum tJ'j~nBu~1V1'1:n1IJlLL'U'UhjB1~EJL'Vii'l 
(merogony) 2 ';iB'U1'Ub~tl~ l~tI~tl'UbL ';in schizont ij"ll'Ul~1'VIlli 1~'tl'Ul~1;{ 7.3 ± 0.6 llJfl';itl1.J 

"" 1"" aJ.d A ~ • ..., 1"~1lJ1~t)(:.m~ merozoites ~ 4-16 m ~B'U'Vl 2 schizont lJ"llU1~L"flfl11 1~"ll1.J1~ ~ 4.5 ±O.5 

1llf'l';itl'U Lb"~~1lJ1';iflC.J~1Jl merozoites LYiEJ'I 6 ~1 u,,~ merozoites ~1mtltJvi 2 Ll-1cild~::~9lJ1.J1 
L{)1.J)~fJ~ gametocyte ~tlltl (Barta et al., 1987) ci'1l-1~u11.Jtl)::L'VIi'l1'V1tJ1j';ilfJ-31'UYl'U 

Dactyiosoma ranarum LiJ'Uflf'l bb'jfll1.Jn'Ul-11.JB" (Fejervarya limnocharis) ~1fll-1~Lfl1::eh-3'V1tl" 
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~.:rvrrVl~~1~~rhi1i1 nU8t1~ (Rananigrovittata) ';)1nLm::QVl ~'I\-11~1'l~1Vl LL"::nU~VI 

(Umnonectes blythii) LL,,:muJ1Lf1lJ (Fejervarya cancrivora ) ~1nLm::tJ1~'I ,j'l'Wr~~IJl"
v 

(lJ1~i1 OI'l~lJ'IfI"n" LL"::flru:: 2554), 
Haemo~regarine LtltJhhll'li11tJl~~lJ Apicomplexa, fI~tlUfI~1 Haemogregarinidae · 

n~'I\-1lJVltI~::lJ1ru 400 'lfilVi ih:J;j1\Jlv1lJltl'lm~L~1u1tJ 2 'lfilVi -v.ultJdJVlL~tlVlu.V1'1'l1t1'1a\Jlli1m::Vln 
v · 

~tJ\-1a'l;g'lLtltJL~1U1tJ ~'In"1'1 LL"::'WU1tJVl1'1L~tJtJ1\-11~ LL"::~tllJJ1m£J'lItI'Ial'l-5'tlJi1 m::Vlm1tJ\-1 a'lv1 
v . 

LtJ'U'W1\-1::LL,,:atltJL~lultJ,!VlYl1V (Desser, 2001) m'S~lLLtJn'lfilVl'lltl'l haemogregarine v1~ltJlJl 
,htJ1\-1qj~~1'Sru1~ln~n~ru::~tI~1'1'l1t1'1 ga metocyte v1'Wu1tJL~tlVI'lItI.:Ja\Jlli1m::~ natJ\-1~'I lV1£J~ fJ'I 

llJl~~n~1 L~ £J 1 tlU1'1;f1 \Jl 'W 1 \-1:: u,,,::15 n 1 'S ~ VI ~ tI'lI tI.:J L~tItI Ell'1 LL t1 i VI 1tJu ~ ~,jtJ,j1 LL 'U n, 
haemogregarine l~LtltJ 4 ~fl" l~LLri Karyolysus (tI'S::lJ1CU 10 'lfilVl), Hepatozoon (tI'S::lJ1UJ 

85 'lfilVl), Haemogregarina (tI'S::lJ1CU 300 'lfilVl) LL":: Cyrilia (2 'lfilVl) lVimLIPi(;l::~n"i11.:J:alIilLL"::, 
YiUltJL~lUltJ'lfilVlIPi1.:J'1 LLlilnlPi1'1ntJ 

,;)lnm'S~n~11Lml::l1f111lJalJ~tJlhca.:Jl1WJtJ1nl'~ (phylogenetic analysis) 'lItI.:J Barta 

(1989) LL~VI.:Jh~\~tJ11 haemogregarine ~.:J 4 ~fl"v1~1LLtJmrtJllJLtI'ULLUU monophyletic 

grouping LL"::L~tJmLtJ::111t1'S1Iili11'Un~lJi1~lJfl1~LLti.:JLtllJ 3 fI~tlUfl~1 l~LLri 
Haemogregarinidae 'th:::f)tlU~1V Haemogregarina LL":: Cyrilia, Karyolysidae tI'S:::f)tlU~1£J 

Karyolysus LL(;l:: Hepatozooidae tI~::f)tlU~1£J Hepatozoon 

Haemogregarina LUtJf.'1 fl"v1'Wu 1 tJalillL~mJflmtJ'th:: Lfl'VlL~h (tu rtle) l\iltli1tl~.:JLtJtJyn'VI:: 


Cyrilia LulJf.'1fl"v1'W'U1tJtlmJ1~\il l\ilvi1t1~,nUlJ'W1\-1:: 

Karyolysus LulJf.'1fl"v1'W'ULO'W1::1lJalillL~atlflmlJf.'1fl" Lacerta l\iltli1L~'ULtJlJ'W1'V1:: 


Hepatozoon LiJtJ~f)"v1'W'U1tJal'lli1m::\ilf)alJ'~If~'IVI"lt1'lfil\il l~LLri alillL~£J.:J"f)~1fJtJlJ 'Uf)
, v 'II 

alJl'lL~tI£Jfl"llJ . m'l::al'llf.'1:::L VltJJ1f.'1::LVltJ'Uf) m'S~\illPitl'lltl.:JL:atl1lJaI'l1i1m::Vlf)a'U'VI~.:JLn\il;fflJLVI£Jf)1~
v 

nlJal'llv1LUlJ'W1'V1::Lill tl L=5m::v:: oocyst ~'Itl'S::ntl'U~1£J sporozoites ,jltJ1lJlJlf)v1t1~1lJl'l1 
Yi1V1:::';)::~f)tl"tlVtltlf)lJ1LL"::L'll11 tiL ~~'YtI~1tJLiYm~tI'lItI.:Jtl1£J1::lPil'1 '1LVlmhu1\-1qj~::Yi'U1'Ul'l'U LLm~ 
LLti'l~1L~lJ~1tJ1lJLL'UUllJtI1P1m'WP! (merogony) 'S::£J::v1t1~1tJL'dm~tli1L~£Jn11 meront L~m~tI 
~ .:,J... it ... ~ ~I it':"

L';)'S'YLl'llJVlLLm,;)::tltlnlJ1t1~ lJ m::LLf.'1L" tlVlLL(;l:::L~~'YLulJ~::: v:: gametocyte B~ tJLlJVI L"tlVlLLVI'I 

'Utln,;)1ni1m'S~VllPitl'lltl'lL~tlf.'11lJ1'SmnVl,;)1 nnl'~nlJalilli1m:::VlnatJ'VIa'lv1LtrU L'VI~tI1~~1fJ (Vilcins et 
v 

at., 2009) al'll1lJi1m::VlnatJ\-1~'1v1LUtJ'W1'V1:: lv1LLf1 a\Jll~LtltJtl~~l'lfl1£JlJtlni1\-1mtl'lfilVi L 'lilJ fJ'I 
v ' 

LLlJ"'IVlVlL~tlVI L~'U LL,,::tl~'1 LiJlJ~tJ 
v . 

c.mm::'VlUv1LnVl,;)1nf)1'S~\ilL~tI Hepatozoon 1tJa\Jllv1i1m::~nalJ'VI~'1i1f111lJLLl'ln~1.:JnlJ llJ 

ai'llL~fJ'I" nv11fJ'UlJB1';)'Vh1~\n\il'WfJ15~fl1'V'fv1'SlJ LL ~'I LL":: i1'11il1ul~ ~1t1El1'1 L:atl Hepatozoonv , 

.: .f..j 1 ".. it 1 v X 4 0'''' "..J..::. Xamericanum LtJlJL'lftlVl'WU lJ~'U'lI lJ~::fJ:: cysts tI~ lJ 'lIm:::~nLL"::n"llJLlJtI'lf'l'Vl1~\-1,!tJ'lI'VlI'lVlL'lftl 

IJl1fJ1~ (Vilcins et at., 2009) l'UalillL~tlfJfl"1tJ'WfJ15~.r)1'Wv1LnVl;fftJtJ1';)i1L'V;fJ'IL~mj'mJ\-1~tIl~i1L(;lfJn 
1~ LLl'lllJU1'1'lfil~tl1i1nl'~~VlL:amtltJ~1tJ1tJlJ1 ntll';)'Vhlv1i1tJ1nl'H~tlVI,;)1'1t1El1'1~tJLL~'11~ ';)11"1 

n1'S~m;1'WfJ15~fll'W'lItI'In'UtJ1 (Hoplobatrochus rugulosus) v1~VlL:atl Hepatozoon 1tJ5~'SlJ'lfl~ 
YiUl1 i1 f)1'Selmf.'1'U LL":: f)1'S1'l1U'lI tI'IL i1m~mi'ULn~;lJ lVi fJi1f)1'S~1lJl'l1 n\J"lJ tI~L:UVI L~tI\il"lJl1"11il\il 
lymphocyte LL":: eosinophil ,j1tJ1tJlJ1fl'U~L1ru'StlU'l meront 'lItI'I Hepatozoon LL~1~wu'WfJ15 
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~fll~l'U~i1m~fl~'UviPln~n l~u.n Ufl~ lV1 U.~~llllJ (L~VI~'Ul'Ii LIiI1,\:H)~l'I~, 2551) ~l'Wr'Um~~~L~fl... 
Hepatozoon 1'U~Vl1"lliiVlIJi1'11 V1~1f.J"lIii~n5'11lJ'Vl11'U"lIii~'!ltl'l~1V1~ 

Microfilaria Lu'UL;ffm:m~~1e)fl'U'!lfl'l filarial nematode ~'1~UlvTI'U~1Jl1V1mf.J"!1iiVldrui'l 
llJ~Vl1~~LVi'UU~LVi'U'Un ~Vl1~~flf.J~~1'U u.~~~\Jl1~~f.J'I~n~1f.J'UlJ u~~w'U-;hnflll1LnVl~f.J15~fll'YilJitl. 	 v 

L~1,j','U 	microflaria '!leJ'I~n~~''1q iit;ln'l:mJ~'l'lHl'1u.VlnIJi1'1n'U l~LLri '!l'Ul~ 'iU~''1 ~''U1'ULL~~ 
1 I" 	 " 

~,u.V1U'l'!lfl'lih~~ftfJ~ nl'iiiV1~tllliiiu~eJnl1lJ LiJ 'U ~'U ~1'U n1'l~' LL'U f1i1'l~~~'U"!1ii~~~~eJ'IPlmil~1n, 
~1L~lJ'rtJ (Armando et at., 2002) 

'i~'U'UiiL1Ii1vieJVllJ~lJ'U'lruV1~tlviflnv11~lfJ'1Jflf.Jl1nii~11lJV1~1nVl~lfJ'!ltl'l"l1iiVlU'i~VllJlnni1 
, 	 v " 

'i~'U'UiiL1li1viL~fllJ1'Vl~lJ LVI mu~l~tl~l'l~'1U'l~\Jlviij1'1:01V1~'Uifl'UV1~eJ~fl'l m'i'Yt1V1:ahL ~fl~'1~~fl'l'U 
1'l:OlV11~ ~'1~1eJ~''1 f11'iPl milL~fl'lU'l~VIt'U L~eJVI'!lfl'l"'Vl1~:aVi'U1Y,~~LVi'U'Un1tI~tlvi'!lfl'llfl'i '1m'i 

eJ'U-rn-J~tl6m'ilJYJ"ll" 'lil'ltl ~.IiI . 2545-2550 (Chutmonokonkul et at., 2005, 2006) u';j~Vll'U, , :. 

L~fl~'!lfl'l"'Vl1~~LVi'UJ,a~LVi'U'Unviw'Ul~LLri L:ffeJ~flLflVlL~f.J L~';j1'Vlil LLfl~V1'Ufl'UWf.J15~lnfllJmilJ, 
microfilaria ~'1U';j~\JlLVI~1-dij~1V1~vi~11'l~1~LLri U~'l ~'1 V1~tl LLlJfl'l~'U1 vi~VlLatlVlLu'UeJ1V!1';j c.J~ 
m'lPln't:l1w'U11 ~Vl1~~LVi'UJ'~~LVi'U'U nv1~'U1~~1n~'Uvith~'Uv1eJVllJ~lJ'U';jruijLufli L~'U~fll1lJ'lJ n , 	 v , 

(prevalence) '!lB'lm';j~Vlu';j~Vll'ULafl~~'1ni1v1'Uvi~'U'l ~'1ii'l~'U'UiiL1P1v1eJVllJ~lJ'U'iruutlf.Jni1 L~fllJ 
v I 	 ," 

L'Vl';jlJ V1~fl(lmU~f.J'ULLUfl'lhJ ..r'l,iL~fl'llJ1~1ni1 U';j~VlLV1~1\flh'l:OiVlLL'U'Ui'UimJ fifl U'l~\Jl~fl '3LoUl 
v 

1 U L ~~ruL~'UlVltl~hJL~1Ul'UlJlnn11V1U'l"lliiVl ~'l~~m'Ul'1:Oi\Jll~ ~'1,1\.lij~fl'lnl'l 'l~'U'U ilL11i1v1 
u v 	 . 

u';j~nfl'U~1f.J~'lij;g1V1V1fl1Wl "llii~mPlf.Jfl~~llJn'U 

5. 	 nl':iAnti1L~1fl{fl1L~E.ll'UVlflmh~fI 
wf.J151'Ul11LU'UVI'Ufl'UWf.J15viriflhfll'U~Vl1'\<1fl1f.J"!1ii~ 1'l;gi\Jl~eJ'lm';jIv~~~'1nfll'1 1 i1'1 2 

"lIii~ Iv~~~'1n~1'1vi 1 Afl W1n'\<1flf.JJI~~"lliiI?l1Ji1'l i mlJLLIll"lliil?l'Vfl'lwf.J15l'Ul11 1~lf.Jl'U'\<1flf.JJ1~~~~ 
W'U~1Bfltl'l~f.J~llll'1 i l~Lul ~Utlf('l~~~ L';jL~fJ L"ileJifllL~f.J VlllJ~1~'U L~m"llfliflIL~mv~~L~lJvi~~ 
flfln~lnV1flf.JJ'~1?l Vl1nLU'UYWl6l'UliJLaflVlL"ilflifnL~ m)~l"l1LoUl~1v~~~VlYflf.J 411V1-r'UWf.J15l'Ul11"l1ii~v , 

~'Ui L"Ilfli~lL~fJ~~1"llL"ll11UeW"l'Ulv~~~'lf1~I'lvi 2 ;'1UVlnlJil'1n'U hJhJLLlJifl~'lJii~ L~'U umJ,~VI tl'l 
v 	 • 

V!~mm~fl~'U'UYJ"llJ, LU'U~'U LL~1L~~ru1 U L U'ULlJ\JllL'ljfJifl1~~f.J;'1Lu'U';j~ f.J~~~llltl Lrltlfl'UVI~mrVl1ijv 	 u 

m~Vln~'UV1~'1viLu'UIv~v1~VlYflf.J1~ntlfl1V11';jviu'UL~fl'ULlJVllL"Ilflifl1L~fJ-dLoUllU LlJVllL"Ilflifl1L~f.J~~ 
v 	 , 

L~~~LtJtI~1L~lJ1f.JLLfl~L~lJ~It11t1fl~fl1fJl'Ufl1fJ1~lJil'111'U~''lmfJ'VeJ'llv~~Vll1JLLIJi~~"lliiVl LL~~ 
'I1'UcilfJ'i~V~1'liU'UL~eJ'UfleJnlJln'Ufl~~I';j~fl'lltit'ULLl1~'1J, (Schmidt and · Roberts, 2010) • 

lt1~uvi~1'Ur.r\Jl1LUI?lL'!llL~f.J1 ~'lVl1V1"llfl'U~ Lu'U~'Uv1viijfl11lJeJVllJ~lJ'U';jru'Vtl'l5';j';jlJ"lIl91• 	 , v 

G1fll"1i~'U~ii..r'l'U~L1ruv1Lu'Uth ilL'!l1 LLVI~'1J'~1?l LLfl~LtJ'Uvifl~eJli31tl"lleJ'l~Vl1thul'U1"l1iiVl ~Vl1ulvi 
v 	 v 

~ VlL~elWf.J151 'Ul11fll~-U'UcilfJfl~~l';j~viii';j~ fJ ~1"liU'UL~fl'Ufl'll 'ULL VI~'1J11~ ~'1tTtI~-lmtl n1~vi~~w'U, 
l1flfJJ,~~vi~~1e)eJ'U"lleJ'l'VWI51'UhlmPlfJm;

v 
~lnn1';jPlm;1~1Bfl'UWtl15l'U1m'UV1tlm1r~~1'Uv1'Uvi~1'U 

~Vl1LtJ~L'!llL~fJ11'Uti 2545 ~'Um'l91VtL~m"ilaifllL~fJlt1V1flf.J'!llJ"lliiVl Filopaludina martensi LL~~ 
VleJm~~v Melanoides tuberculata LVlfJ"Ii'UL"IleJifllL~fJl'Un~lJ Xiphidio cercariae (L'l.J'llJnlJfl 

'VleJ'I191B11J, 2545) 
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m~Pimnvi'l rjBlJY! mi5tUhTI'U'l-1BEJt11 ~~iifl11lJdl~fl!~e.Jnl<,jPi m~JTYI1~UL1~i'Vlm LL"~m '1 

th~uhJfllllJalJU'lru"UB~~~l t'Un\Ji~£JdPim~lYW,mull1'l::V~L"lIB1fllL~£J"UB,nmvJ,~~ t'U~'U~v . 
" ":"1 <II C'V.., CiI d _ ~.cI ,A..,' .:J 0 II d .?J'" ..J 

C11'UM11LuVlL'111L'IIV') ~'1vn ~'lIau'l LYjtlLu'WUL 'VlVuua::l1ItlL 'Utl~flU~l'U'VlLfl£J'VlllJ1Ual L Yjtl L ulJ'UtllJ"'Vl . ' 1 . ~ 

LiJlJth~tV'lJl19itlm<,jPin~ni~£J'Vll'1iJL1~i'VIV11'U~lJ~~tlltl 

1111~U~::~~~fll~1~V . 

L Plm~nfll1lJ'ilfl'Ua'lm'l~Vltl<,j~Vl ~ru;i1lJi'VlV1 LLa::YjV1i5afll"'f~ Ln~~lnth~Vlt 'UL~B~'!JB'I , u~ 

~Vlla~LVilJJ,a::LVi'UumL"~«VllL~tlVI'la1'U1'U~lJ~ tlYj.C15. lvi'LLn 'l-1l.iLfll~C1~'U'Vl1 ~. ~'1~1 LL":: 'l-1l.i 
" , V 

2. Plfl"dlfl11lJ'iI n"UB~m'l~VI L'l!tliflll~ £J u,,::«ru;i1lJl'V1£JllL"~~lUlJnmilJ'!Ja~L'lItl1fll L~£J1lJ, . ', 
'l-1BvJ'~VlllJ~lJ~a1lJ~~lLtI~L'!J1L~EJ1 ~. 'lI"u'i, 

~QO Q .Q," 
'J5~1L\J\Jn1'l'J\lV 

l1IalJ~ 1 f1m~t1f'111lJ't1fl1JB~m~~Vlu~al1l anHi1'U1'VlVl U~::"'W16~.nl~vfLnfl~lnU~aI1l1\JLilvVl 
tV, ~ 

• 

fV ,d 
V~ 

dC. ~ 'J J 
1Jtl~~~1~::L'VI'UlJl~::L'Vl'UtJmL"::~Vl1L~aEJf'la1'U t'U~'U'VI tl'W.~fi. 

dILl. U 4 ~,; ~ '" ,.I' ., X .d 
1. nl~LntJI1I1vVl~~vl1~::L'VI'U'U1~::L'VI'UtJnua::~Vl1Lavtlf'l~1'U t'U~'U'VI v~.~fi. 

1.1 Lnul'i'ltlVl'1~vda~LVilJJ'C1~LVilJumLa::"Vllb~tl£JI'la1'U1'U~'Uvfl-1lJLm~(I~'U'Vl~ ~. ~'Nl v • 
, <OJ.J 

'l~l-111~llJ'Vl 4-10 LlJ'I:*l£J'U YU'!. 2555 

1.2 LntJl'i'lmh~"vd(l~LVilJJ'C1~LVi'UumLm~~VllL~tl£Jl'laT\JtlJ~'Uvh..uiLm~~'Um ~. m~~ v 
, ov .. 

'l~Vll1~llJ'Vl 3-5 Yj'l~fllfllJ Yj.l'I. 2556 

.1 :=l ~ 4:1 ~ d Q, ., J d 4 fa.I, A'; Q

2. fl1~11I"a1~111u"a~11I t'U Lav~LLa::'Wtllfi~.nl~'VILn~ntJL'UmvmaBVI"lJv~~I1I'J~::L'VI'UUla::L 'Vl'UtJmLa:: 
"" <I..K 
a~l1Latltlf'la1lJ 

m'lml-;UVllth~Vl1tlL~BVI'Utl~~~lvi~Ul.I11vi' LVIV1offL~lJ5~Wl"UlJ1V1L~m~1~ L~BVI,,~l LL~~ 
l-1£J Vll~tlVla'ltJlJm~~ flal" ii YilLL~lJvMlJL~BVI'lIUVltJl'1 ~n"dlC1.nlYjLdm~m~tlVl1V1v nl'l~lJa'll 'U 

methanol 100% ~lfl,rtlVmJvi'lva Giemsa (1:1011..1 phosphate buffer, pH 7.2) LtJ'UL1a1 20­

30 'U1Yi ~1'1aValJBBflvi'1mhtl'i~th ~-lalaVl11~'Uu~'1 U~1~\l'l11l.11~'l1~Vltl'l~~.nlV1I'1fl~tl~
" 

~"'VI'l'l~tJ LVlv1'U.['ULL'ln~'l1~vi'1ma'UC11n~1~f1fh~'1'11V'V~,nBlJL-rlv'Vl1tl'l~Vl'll'U1V11 'VIUJ L'I1'U 
, • u 

.... d..., do.., ~ .. I.:'IIo..J· 1 c: "" 
trypanosome LLfI~ microfilaria LLfll~.:JtJ'ltJlJl'V1fl1"~'UV1V~~LYjBVllu'la~'V1tl~.nlV 'ULlJVlL"BVlLLVI-l 

U" ~ Pi fl"dlYj Vli5C1.n lYjvi Ln VI IiUL dm~m~8 VI ua:: L"lImlLlJVI La 8V1-;U 1 fl LL~ 'UYl ~ lJ L~8V1.nl £J11'1fl ~tl 'I 

~"'V1'l'l~tJ LLa::fil'U1f1Jl-11I'ilfllllJ'qfl (prevalence) ~ln~~'l 

fl11"l11lJ'lIfl (%) =~1'Ul'U1'i'1,,~1~~VltJ",j~~/~llJ1'U1'i'1,,~1~Vl<,j1~vr'l"'lJVI x 100• 
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d~ U. ~4 
1. a(l1'UVlLntJ{;I'lelU1~"'elV'U1;)~ 

L;hJ~lvrhrvmmYl~~l'Ul4''UYi~1'U~~lLiJ~WU1L=tiVl ~lnUVI~-31.h~~ 6 LLvi-3 ·· 'j:a,dl-3L~tl'U 
Yiqfll~mv'U 2555 (1-3 lJmll'llJ 2556 ~f11Vi~uYiu~~m'jL.ullJl1ith::1V'l1u"Uel-3~\Jllul'Ua-3LLVI~-3Jl 
LLlJlnlJil-3n'U ('jtlYi 1) ~-3d 

" 
LLY!ij-3ti1Yi 1 el~tJ~L1rulnftntJYiin~uv~ntltJ'SlJ., ~l'UVI~-3'Ua-3LLVI~-3J1'V~~~ntJU1L'!J1U~~ij~1 
ftmJ'jeltJ~-3LtJUU~Llru~lV1~UL~V-3n11-3 
LLy!~-3J1Yi 2 v ~u~L1rulm1ntJ~'UVa1v-nlJ~~L~'ULel elVi.~lH1'!J'!J. (DNA Fingerint Center Rspg­

KKOZ) LtJuuy!~-3J1Yiel~~~nUU1U~~a1UI.'1UllJY!cJln11-3 ij"'~lulLoUllJl1itl'j~lV'l1U~lmLVI~-3Jl 
L'!1U m~ua LdaYl'jlV n11-3 Lll-3 LL~~'UnY!~lny!a1V'l1U~ YiViudJu:ill'U1UlJln fiel 'UnmtJ,Jl 

LLY!~;J1Yi 3 tl~tJ~L1rulnftti'uLLy!~-3J1Yi 2 ulJiuy!~-3J1Yi 3 ijnl'Hltltl'Uk'Ul~v'latJ 1~rivvij~~lul
" 'II . 

'UU1~1VlqiL.ullJ11-utl'j~lv'l1u 
LLY!~,nY1Yi 4 tl~tJ~LlrulnftnUm-3L~V-3L~elYll-3~lU~~num'!Jll.'1~ al'U~1'UYiLtJ'U~'UYi'jlu~~nUU1YiU

'II 'II 'II 

"'~lUl:ill'Ul'UVI~~tllPlVtl~ L'li'U n11-3 u,,~~~lYiViulJ1nlnftuVI~,:nil fia LtJ~LLlJ'U~l~'U 
'II 

LL Y!~:ul1Yi 5 tl~U~LlrulnftnUflll"l'r'ULI.'1~~ LL,,~~'UYiL~V-3"'lJllLLUU LtJ~~~l.'11'U1VlruLiJ'U~~l:illVi'Jn
'II ~ 

1Vi'jUJIJl L'li'U~.:J ~'Um~V'jelULLVI~-3J1LtJ'Ulh 
LLVt~~J1Yi 6 ~v~J1Yia~'jvtJm-3L~V-3'Um1vnLL"~'Unutin LtJ'U~a.:JJ1LLflutl'j~lJlru 10 L"I!'U~LlJ~'l ij

'II 

~"1V11.:J'UnV.:J:ill'Ul'UlJln 
'II 

d.... , 

2. n1'jLntJIJl1elV1~VlelV 

Lnu~lvrh-3V1vr.".h~~1~tl15m'j~u ~lU'Un'l1U~l~tI~m~l~lmtl~l.:JLL"~"'n'liru~'Utl.:JLtl~tln 
'II 

II11lJmnl.'11'j Brandt (1974) 

'!:S ~ '" 3. nTll1n'\ilL'ijel'jfl1L'W 

ml\JY!lL"I!tl~mL1VluVlavJl~~1~EJlil5 crushing methods ~.:Jd l'ltJLtI~anmwh'LL~n 
RULdtlVlv EJ l.'11'UYitilJ11-3"-3u'U1.'11"~u,, ~ nm.,u LdaY! tl EJ1~LLu'UJi'1 EJ~1" I'l~ muJ 'Uy!~.:J -wlI.'11"l'llJl 

~'jl\JVllL~v~mL1EJfllvl(J]nftv-3~"Yl'j'jfllu LLuu1-Um1-3 ~n'lil~ru~1'U1V!tll'!Jv.:JL~v~mL1v l~Elm 'j. ~ 

, ~qClt. II CII .., .!I:IiI.'" ~4 ~ • 0 U U 

mVfllVi'!Jru~lJ'l11~ vvlJi.'1 U"~~ltILYlfl'Ul'ln"tl.:J~"Yl'j'jfll'UvL"nlJl'jv'U LLUUl.'1v~n'jl~ i.'11V1'jum'jl~ 
~ 4 I I ~ ~ Q d~ u 

'U'Ul~'Uv~L~ml'llL'jV U~~1.'11'Utl'j~neltJ~1-311~\Jlm~a'jfllL'jVYl'jn'lil~f11VimV formalin 5% 
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v 

'lJ) (li11~vt'U~'lJ'i).:JUVI~.:JJ1~ 2; ii«~r5ulV1~1~'1j'UVl 
'U~nrub~~.:Jfnl.:J b'l1'U 'Unnl'UU1 m~tiB fnl.:J 

fl) (lf11~vt'U~'lJ'i).:JUVl~.:JJ1~ 3; bU'U'ljBtJVl ilnl'Hl'i) .:J) (li11~vt'U~'lJ'i).:JUVl~.:JJ1~ 4; 1n~n'Um.:Jb~~.:Jb~'i) 
\l'U~'UlVl~'jB'U «(;rj~~'U b'li'U fnl.:J bUVlU:U'UVll~'U 

~) (lf11~vt'U~'lJB.:JUVI~.:JJ1~ 5; 1n~n'Uvt'U~b~~.:J 
«~1'ill~1n1~'jb:U~ 
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.. 

1.1 n1~~~'H)'h~f1t1nittlf)i~1a:a~'U1ha:a\;\J'lJn 

'-ICln1';iVl';i1~'\.J';i~\Jll1J~aeJ~NVll~~L~'UJ1~~Lli'Uun1'U~'Uv1V1l-iLfl1~~~'UVl'i ~~Vl1~~.:j~1 ~~ " , 
LL~~~11JVl1';i1~v11 YlUi1 N\Jl1~~Lli'UJ1~~L~'Uumh1J1'U 4 'lIil~ ';i1lJ'}1'U11J~-3~'U 60 ;)1 fl11lJ"lln , 
~eJ-3f)1')~~tb~~';i1lJ = 8.33% ijL~tI~m.Ju1 (Rona erythraea) L~tI~'lIii~~~V1v1~Vl'\.J';i~VlluLaeJ~ 
~11Jl1JnUUlv1Vl';i1~~-3V1lJ~ 12 ~1 ~Vl'\.J';i~Vl 2 'lIiiVl l~~ri Trypanosoma chatonii (~tlv1 2) UCl~ . 

Aegyptianella sp. (~tJ~ 3) 1~tlfl11lJ~nn1';i~VltJ,)~Vl1'Un'Uu'JL'Yhnu 41.67% LL~~ 8.33% 

mlJ~1~U 

... 
tV ~ ~ 0 ~ 

ama::L'VI'U'U1~:::L'VI'U'Un 

0 ., 
~11J'J1J(;l'J 

~f1ntJ1 
0/0 A11lJ 

1fn / • 
0 ... 
~1\J1\Jfl1 

~~~th~1JI 

o .... d.,. tI ~ % fl'J1lJ~n / ~1'U1'U~'J\'I(;l~ ';j fI 

Trypanosoma 

chatonii 

Aegyptianella 

sp. 

1. nUU1 (Rona erythraea) 12 41.67/5 41.67/5 8.33/1 

2. L~fJVl-3 (Jchthophis
" 

kohtooensis) 

1 0 0 0 

3. tJ1VlUl1J (Polypedates 

leucomystax) 

19 0 0 0 

4. Limnonectes sp. 19 0 0 0 

~1lJ 60 8.33/5 8.33/5 1.67/1 
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~ Trypanosomo chatonii (~nf'l);ff) viVfU1'Wfl'UUl (Rona erythroea) 'o\llfl'Vl~bfl1~~~'W'VI{ 
vvv ~v ,vd 
'o\l~'Vll\P1'Y'4~~l bflU\>lleJt'J1~l'W'VI 4-10 blJ'tJ'lfJ'W 'Y'4.f'l. 2555 


~ Aegyptianella sp. (~flf'l);ff) ~'Y'4'U1'Wfl'U'lJl (Rona erythroea) 'o\lln'Vl~bf11~~~'W'VI~ 

~~'Vl'1\P1~~~1 bfl'U(I)leJ~1,:r1'WV1 4-10 blJ'tJ'l~'W 'Y'4.f'l. 2555 
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~~ nl'~~11m.b~~1\JLfi8~a~1L~8EJfI~1'U1\J~\J~lnhn"l~~~\Jvl'~ ~,:rWr~~'N1 vi'~u~~.:j1'U" , 
m11.:j~ 2 ....u,;ha~1L~mH'lm'U~1'U1\J 8 1fii~ 111J~1'U1'U~.:j~\J 13 ~1 ijfl111J"lfnn11~~'th~~~1lJ, 
7.69% ijn1~~~U~~(Jll'ULfi8~"lfii~L~EJ1ft8 Hepatozoon sp. (~t1~ 4) 'Viul'U~nunth~~'Ul'li 
(Cyrtodactylus surin) 

d ... u"'l d .., .. 3 1 A'.cJ, Q ~ G..,. ,,,.J
(;I1'i1~\1 2 nl'~(Jl~ 1~~ 'UL~8~'lJ8~'1(Jl1L~8t1flm'U \J....\Jl'l\-1lJLn1~~1\Jl'l1 LnU(Jl18EJ1~1~\-111.:j1'UV1" , 
4-10 LlJ~1t1'U 'Vi .f'!. 2555 

., ~.r 
a~1L~vtlfla1\J 

0 ., d 
'l1'U1\J91 1\1 

An'tf'l 

o ., d 
% fl111JlIn / ;;)1\J1\J~1\1, 
~fl\hil91 Hepatozoon 

sp. 

1. ~~rhu\Jun~lJ (Draco maculotes) 3 0 
... 

2. n.:jfhu\Jijn~lfJ (Draco blanjordii) 1 0 
... 

3. ~.:jL\-1~\J,j'1\J (Mabuya multi/asciata) 4 0 
... 

4. ~.:jL\-1~'UJJL'lJ1Ln~~L~fJU (Sphenomorphus maculates) 1 0 
... 

5. ~.:j~n'VmLLVI~lJ (Hemidgctylus frenatus) 1 0 

6. ~nunth~~\Jl'l1 (Cyrtodactylus surin) 

7. ~tJ~tmJ'U1\J1Jlm~ (Dryocalamus subannulatus) 

1 

1 

100/1 

a 
8. ~~~8EJL\-1~8.:j (Lycodon capicinus) 1 a 

'i11J 13 7.69/1 
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~tl~ 4 Hepatozoon sp. (~nf"l'J;ff) ~'W'U1lJ~mLnth~~'W'Vl1 (Cyrtodactylus surin) ~lnVl~ 
~ tf QJ VCV c::.:v Ivd 

Lm~~'J'W'Vl'J ~.:JVl1~'W.:J 'n Ln'U~nmn.:J1'W'Vl 4-10 L:W~ltJ'W 'W.f"I. 2555, 
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• • • 

tJan1'H;I'nv\h~~1'UL~vVla~1~~LVi'UJ1~~LV1l.1un1'U~'U~BVlEJ1'UUlti.:J"l11~'\I1~Lnl::~'U~1 :v .. ~ 

m::~ ~.:JLLI:1Vl.:J1'Um~1~~ 3 YlUl1a\Jl1~~LVi'UJ1~::LViuun 7 '!lij~ 'j1lJ~1U1UvY~~'U 84 ~1 ijm~~~ 
tha~t'UL~v~ 14 ~1 rn1lJ'Un"IJv.:Jn1~~~tb~~~1lJL'Vhtiu 16.67% tl~i1~viYlU~1u'UmtJ'U 6 'Uij~• 
l~uti Aegyptianeila sp., Hepatozoon sp., Lankesterella sp., Trypanosoma chattoni, 

Trypanosoma sp., LLa:: microfilaria ua:: ~~1lJ1'm'<il1LL'Unl~ 1"U\j~ m~~~tl~~~1'U~~1~::LViu 
J'~::LVl'UumL~"::'!lij~ ~~~vlt1d 

nuVl~ (Limnonectes blythii) ijfl11lJ"l1nm~~~tl'ja~L'Vhn'U 14.29% ua~vfuij'!lij~'Uv.:l
~ . 


tl'ja~lJ1n~,!~ fiB 5 'Uij~ l~LLti Aegyptianella sp., Hepatozoon sp., Lankesterella sp., 

Trypanosoma chattonii ua:: Trypanosoma sp. t~fJi1fl11lJ"t!m'Vhtiu 9.52%, 4.76%, 2.38%, 
0.... .1.,1

11.9%, ua:: 7.14% mlJm~u ('lu'Vl 5-9)
" 

nU'\l1'Uri~ (Fejervarya limnocharis) iifl11lJ-qnm1~~tl1a~L'Vhnu 100% Vlutl1a~ 1 

"!Iij~ l~LLti '\I1'UB'UViE.l1BI'l1m~lJ microfilaria ('aJ~ 10) 
~ 

fl1\lflni1~'U (Bufo parvus) nfl11lJ"t!nm'j~~tl'ja~L'Vhti'U 50% YI'Utl'la~ 1 '!lij~ l~LLri 
.,I 

Hepatozoon sp (~UVl 11) 

n'U~1tJ'U1UlJ:Vl'l~'Uv1 (Limnonectes J·arulj"ini) iifl11lJ'!lnm1~~tl'l~~Lvilnu 16.67% YI'U 

tl'la~~l~~llJl'l{)'<illLL'Unl~ 1 "!lij~ ()U~ 12) tl';jaVl~YI'Uii~m:H\J~LtJU1.:1~"lJl1LLa~nV~~LLYl\lmj
~ . " 

fl1fJ1'U U'ja~VlU1'Ul"/11~YlmalJ"lJv\lLilYlLat)~LLYl\l 

~1'\.11un'Uthl~ (Taylorona hascheana), 'lhvnJ1'U (Polypedotes leucomystox) LLa~ 

L~tJ~~I'!JlitJ (lchthyophis supochoii) biVl'U11iim'J~~tl';ja~ 
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9l1"S'H~ 3 m"S9iV1tJ"Si;\I11\JL~tlV1'tltl~~\I11"~L~\JJ1"~L~;'.Junlu~\J~tlVltJl\JLL~~"1Jl~hUjLm~~\Jm ~. m~~ Lnu~,)tl~I~"S~~11~1\J~ 3-5 Y/'l~Jl1I'llJ VHI. 2556. " , 

." .. Y A 

fl" fl::LVlUU1fl::LVlUUn 

1. f1u'C~ (Limnonectes blythii) 

2. f1U\1Uu~ (Fejervoryo limnochoris) 

3, Pl1~Pln-X1~U (Bujo parvus) 

0 OJ .,j 

\l1U'lU"'lVl 

f1m~1 

42 

3 

2 

% fI'l111'qn 
o ... ../

/ \l1U1UIJl1Vl 

9)(;lthi\ " 
14.29%/6 

100%/3 

50%/2 

A 

9.52%/4 

0 

0 

H 

4.76%/2 

0 

50%/2 

% fl1111'tin / \11U'lU~1~~"'.h~" 
l. Tc T 

2.38%/1 11.9%/5 7.14%/3 

0 0 0 

0 0 0 

m 

0 

100%/3 

0 

unk 

0 

0 

0 

I 

I 

I 

4. f1U""1fJ'!J1~1Iv1~~U~ (Umnonectes jarujinO 18 16.67%/3 0 0 0 0 0 0 16.67%/3 

5. f1uth1~ (Toylorano hascheono) 2 0 0 0 0 0 0 0 0 

6. \.h~U1U (Polypedates leucomystax) 14 0 0 0 0 0 0 0 0 

7. L~fJ~~~fl'1lEJ (tchthyophis supochoii) 3 0 0 0 . 0 0 0 0 0 

')111 84 16.67%/14 4.76%14 4.76%/4 1.19%/1 5.95%/5 3:57%13 3.57%/3 3.57%/3 

--~ ~~~- -­

A =Aegyptianella sp., H =Hepatozoon sp., L =lonkesterella sp.Tc =Trypanosoma chattonii, T =Trypanosoma sp., m = microfilaria LL~~ unk = unknown 
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~ Aegyptianella sp. (~nl'l':i~) ~'Vf\.JluntJXl~ (Limnonectes blythii) ~1mlf~bm~"\.l(9l1 
v IV c"I d: Q.,I , Q.,I d 

~~vn~m~tJ bntJ(9lJm.n~TU'Vl 3-5 ~q'\o}.rnA:W ~.I'l. 2556 
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~tlvi 6 Hepotozoon sp ((;lnP1~~) LL(;l~'Wm5G't.n1'W"UeJ~L.Qm~eJ~'W'\J1'Wn'\JV1~ (Limnonectes
..,-- 'U 'U 

•• I OJ QJQ...I ~~v IV~ ~~ 
blythll) ~1nVllJbm~(;l'Wm ~~Vl1~m~'\J Lnmnmn~1'WV1 3-5 'W'l~mf1lJ 'W.I'!. 2556 blJ~b(;leJ~bb~~ 

"UeJ~bo;ij1,j'1'W~iim';i~~'thi1~ii"U'W1~1Vlrun1TtJn~ bb(;l~-U1Lf1~E.lG't(1n bUE.I~1umj~1Jb"ll(;l~
v 'U 'U 

18 
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~ Lonkesterello sp (~n~'j~) ~~ulwnu"{]~ (Umnonectes blythii) :Ulmif~bn1~~tJ(9l1 
vcv cAGQ.I IQ.ld 
:U.:Jvn~n'j~u bnUlPnatn.:JltJVl 3-5 ~'l~mA:lJ ~.~. 2556 
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~ Trypanosoma chattonii (~flm~) ~'W'\J1tlfl'\J'J1') (Limnonectes blythii) '.\JlflVl~~fl1~rrtl(9n 
Q.J Q..I d ~ Q.J , IV d 
'.\J-:JVldl')m~'\J ~fl'\J(9n€ltJ1-:JdtlVl 3-5 'Wll~mFllJ 'W.P!. 2556 
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d v ,

lili'L-2- Trypanosoma sp. (~nl"1~:U) V1~u1'UmJ~~ (Limnonectes blythii) '<illnVl~bm~~'U"n 
, , 

VQ..I Q~Q.I IV..::::.! 

'<il~Vll~m~u bnU(>11€Jm~1'U'Vl 3-5 ~'1'1jmfl:lJ ~.1"1. 2556 
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'a'll~ 10. microfilaria ~'W'tJlu n'UVl'UB-:J (Fejervoryo limnochoris) 'il1n~'U~BV1tJ1V1bbvl-:J'll1~ 
~ , 
Vl~bfl1~~'Ul'n 'il . m~~ (bmdVl-:J) bn'U~dB~1-:Jl'U~ 4 'Wt]~f11f1:lJ 'W.fl. 2555 
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~'\.J~ 11 Hepotozoon sp (~n~<,j~) bL~~WI'J15{;1mW"lJB':lb;5m~m~B~~w'\.AlJfll-!1f1noXl~U (Bujo 
I Q.I VQ.I .c.Idv IQ./d ~d 

porvus) 'llnVl~bf11~~'IJ~l 'l-!lVlll'lm~U bnUmmn-!ll'IJ'Vl 3-5 wt;]~mfllJ W.~. 2556 LlJ~b~B~bb~-!I 

"lJB-!I b~ltil'IJ~:Wf11<,j~I'l'\.h~~:W"lJ'lJ11'l1Vlflh;h'\.Jn~ Lb~~i11bfl~tI{;1t;)mutii'lltJmJ1lJb"/J~~
v ~ ~ 

23 


http:Vlflh;h'\.Jn


(Filopaludina 

martensi) '<Ill'U1'U 602 ~1 VlB~r1'U'1JU(?l~ 1 (Lymnaea rubiginosa) '<Ill'U1'U 377 ~1 VlB~r1'U'1JU(?l~ 2 

(Lymnaea spJ '<Ill'U1'U 208 ~1 VlB~r1'U'1JU(?l~ 3 (lndoplanorbis exustus) '<Ill'U1'U 16 ~1 VlBm"il~~ 
(Melanoides tuberculata bbr;'l~ Clea helena) '<Ill'U1'U 22 ~1 bbr;'l~ VlBm'1JB~ (Pomacea 

conaliculata) '<Ill'U1'U 221 ~1 (d'U~ 14)
'U 

';jU~ 14 ~n~ru~b'IJ~Bn'UB'IVlBmYl~(?l~Pifl'l~11'U~'U~(11Wi11'l1bU(?lb'Ulb<U~1 "il. '1Jr;'l'U1 hi'bbn 
'U , 

n) VlB~'U:W (Filopaludina martensi) 'U) VlB~r1'U'1JU(?l~ 1 (Lymnaea rubiginosa) fl) VlB~~t.I 
'1JU(?l~ 2 (Lymnaea spJ 'I) VlB~r1'U'1JU(?l~ 3 (lndoplanorbis exustus) "il) VlBm"il~~ 
(Melanoides tuberculata) 

q~
u) VlBm"il(?l~ (Clea helena) '1J 

~ 
bbr;'l~ "If) VlBm'1Jm (Pomacea 

conaliculata) 
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r.JClm'lm1" m'l~~L~tlifl1L~tI~"fj\J1'\Jl-1tlmf,~~~,m~~~1'\J~1'j1~v1 5 'Vl\J11 "1()~1tlEh~",tlmh 
~~'l1lJ 1,446 ~1 ~'l1""fj\JL~tlifl1L~tll'\Jl-1tlv'}1'\J1'\J 19 ~1 t~vfl1'\J1rufl11lJ'!If)"lltl~m'l~~L~tlifl1L~tI-. . 
Lvhn\J 1.31% UCl::~1lJ1'jmhu'\Jf)milJL~tl1'fl1L~vl~LtJ'\J 4 ncilJ 6 LL\J\J l~LLn furcocercous cercariae , , 
(Fc.type1, Fc.type2), gymnocephalous cercaria of Pleurolophocerous type (Gc.), 

pleurolophocercous cercariae (Pc.), LLCI:: xiphidiocercariae (Xc.type1, Xc.type2) LLl-1ci~J1ii 1, 

3 LLCI:: 61~"fj\Jf)1'l~~L~tl1'fl1L~tI LLl-1ci~J1~ 2 "fj\J11iim'l~~L~tlifl1L~vl'\J",tltll~\J'!Ill~v11 (Lymnaea 

rubiginosa) iifl11lJ"qnLvi1n\J 3.76% "fj\JL~tl1'fl1L~tI 3 1I11~ l~LLn Fc.type1 (fl11lJ"qn 0.87%), 

Fc.type2 (fl11lJ"qn 2.31%), Fc.type1 UCI:: Fc.type2 (fl11lJ"qn 0.29%) LLCI:: Gc. (fI11lJ"qn 0.29%) 

LL",ci~J1~ 4 'Vl\J11iif)1'l~~L~tl1'fl1L~tI'!Ill~ Xc.type 1 1U",tltl"lllJ (Filopa(udina martensi) iifl111J"qn 

L"hn\J 0.83% LLCI::LLl-1ci~J1~ 5 'Vlu'hiif)1'l~~L~Clifl1L~tll'\Jl-1Cltl 2 '!Iij~ l~LLrillJl-1tltl"lllJ 
(Filopa(udina martensi) iifl11lJ'qnLvi1n\J 2.0% l~viif)1'l~~L~Clifl1L~tI Xc.type1 (fl11lJ"qn 1%) 

UCI:: Xc.type1 LLCI:: Xc.type2 (fI11lJ"qn 1%) LLCI:: llJl-1tlm,,~6 (Melanoides tuberculata) iif)1'l~~ 

L'imifl1L~tI Pc. iifl11lJlInLl'i1n\J 11.11% , 

• 
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• A1'i1.:1i!1 5 Fl11lJ,,!n"lla-ln1'j~~L"lIt)'ifl1L~V'!lil~~1-l '1 i!1"tlUl'Uvmmh~~ 1\Jvr'Uvi~1'U~(Jl1LtJ~L"lI1L;iV1'l . 

'!I"''l!~ 'j~l.rh:!L~alJVlql'l~n1t1'U 2555 il-l lJm1FllJ 2556 

• I 
Ill-lil.:au, 

l-Hl!J ' .. 
'~i)1f11mJ 

'IIUfl'IJu.:amltl -;i1U'lU 
..I 

l-liltlll 

"'I'l~ 

-;i,U'lU 
..1­

l-liltillflfl 

'~il 

% "'l111 

lln 

'tfijfl~~u{A"~8 % fI'l'1I'II0. 

1 VlllV~lJ (Ftlopaludina martens') '137 0 0 - 0 

VlllfJL'IIil~ (fomocea canaliculata) 20 0 0 - 0 

2 VltlV~1I (Ftlopaludina martens,) 45 0 0 - 0 
~ -.,j (

'IIIllVAU'UUflYl 1 Lymnaea 

rubiginoso) 

346 13 3.76 Fc.typel 

Fe. type2 

Fe.type1 lL<1:: Fe.type2 

Gc. 

0.87 

2.31 

0.29 

0.29 

l-ltlm'lltl~ (fomacea canaliculata) 13 0 0 - 0 

3 'IIItlfJLviiiv (Melanoides tuberculata 

ua:: Clea helena) 

1 0 0 - 0 

'IIIllm'Utl~ (Pomacea canaliculata) 105 0 0 - 0 

4 'IIIDEJtllJ (Filopaludina martens') 120 1 0.83 Xe.type1 0.83 

VlDEJfllJ'Ilijfl~ 1 (Lymnaea 

rubiginosa) 

31 0 0 - 0 

VlDfJLviiiv (Melanoides tuberculata 

U<l:: Clea helena) 

12 0 
'-' 

0 - 0 

VlDEJL'IlD~ (Pomacea canaliculata) 76 0 0 - 0 

5 VlllEJ~lJ (Rlopaludina martens!) 200 4 2.0 Xe.typel 

Xc.type1 LL<l:: Xc.type2 

1 

1 

vmfJLviiiv (Melanoides tuberculata 

U<1:: Clea helena) 

9 1 11.00 Pc. 11.11 

l-lllfJL'IID~ (fomoceo canaliculata) 7 0 0 - 0 

6 
u _.,j ( )

'IIItlEJf\U'UUflYl 2 Lymnaea sp. 208 0 0 - 0 

VltlVflU'Uij~~ 3 (Indaplanorbis 

exustus) 

16 0 0 - 0 

1'111 1446 19 1.31 Fc.typel. Fc.type2. 

Pc.typel. Pc.type2. 

Xc.type!. Xc.type2 

l-l1l1t1ll-llll: 

Fc.type1 U<lZ Fc.type2 VllJ1EJLN L'lm-lft1L1EJn~1I Furcocercous cercariae LL\J\J~ 1 uaz 2 

Gc. 'III1J1EJM L'IIil-lfllL;V"'ilJ Gymnocephalous cercaria of Pleurolophocerous type 

Pc. VIlJ1EJCi~ L'IIiJ'fllL;Vn~lJ Pleurolophocercous cercariae 
.,j 

Xc.typel uaz Xc.type2 VIlJ1vi'i'l L'IIil-lfllL;EJn~1I Xiphidio cercariae UWYI 1 uaz 2 

• 


• 
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• 


Furcocercous cercariae 

~n~ru~b\1l'U"lJe:l'Ib"lfr:)'~fm1tm.Jm~:lJd fiB ~'U~bJrutJ&l1t1V11,ril~bbtlm:Je)miJ'U 2 bbun (furca) 'V'l'U1'U, 
Vl'eltlA'U"!j'W~~ 1 (Lymnaea rubiginosa) b"lfBifl1b1t1ii~m~ru~bbl'ln(9h.:Jn'U 2 bb'U'U l~bbri 

Furcocercous cercariae lJ.uuili 1 (Fc.type1) (~tJ~ 15) 

~1~r,lbiJ'UVlJ.:J1t111 ~ltJn~~:IJ~l~liiVl'U1:IJ (spine) ~l'U1'U:lJln ~1'UtJlnB~~1'UVlli'1"lJB.:J~1~1 

hjii~n~ru~biJ'U oral sucker ~-B'~b~'U (JtJ~ 2 i11'V'l ~) ventral sucker mJ~l'Umn.:J"lJB.:J~l~l~.:J~.:Jbn\9l 
'lJ 'lJ 

l~-B'~b~'U ~1'UVll.:JtI11n11~1~lbb,,~tJmtlVll.:JbbtlnBBmiJ'U 2 bbun rlB'UoUl.:J(:.JB:IJ tJ"lt1 furca ii~:lJb~nl 

mJ (JtJ~ 15 i11'V'l .:J)
'lJ 'lJ 

"lJ'Ul~"lJB.:Jr:rrtld~~l.:J 1 (n = 17; VltJ1t1 kim) 


body: 29.4-54.4 (av. 40.0) x 123.5-175.0 (av. 145.7) 


oral sucker: 111ii 


ventral sucker: 7.4-11.8 (av. 5.5) x 11.8-41.2 (av. 19.0) 


tail: 8.8-32.4 (av. 22.0) x 102.9-250.0 (av. 202.3)

• furca: 5.9-14.7 (av. 10.2) x 38.2-111.8 (av. 74.0 

ltJiIi 15 i11'V'lt;)lt1"lJe:l'I Furcocercous cercariae bb'U'U~ 1 (Fc.typel); n: ~1B~1.:J"'~ , "lJ : tJeJ:IJ~ 
borax carmine, ~-.:J: i11Vf'illnm;'eJ.:J~&lVlJJI"!Ubb'U'U~€l.:Jml~ (Fu: furca, OS: oral sucker, Sp: 

spine, Ta: tail, VS: ventral sucker) 

• 
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Furcocercous cercariae LL'U'U~ 2 (Fc.type2) (1tJ~ 16)
'U 

r;h~l1LtJ'UVl1\1~ oral sucker AeJ'U'hmmJ"u'Ul~1mnruJ":lfltJ ventral sucker ~eJ~~'J'Uf1m'l"UeJ'I 
, " 'U 

~1111'J ii pharynx LLr;'1~ intestine L':iJ~~~ ~'J'UVll'1iifnl:Wf111'1(;1111L(;1:WeJlI1'1LLIJi~'U'\.II1'1':iJ'U~'1tJmtlVll'1 

tJ~L'JrutJmmLtlneJeJmU'U 2 LbUf1 ~'1AeJ'U-rrl'1eJ'J'U'UeJ:W 

"u'Ul~"UeJ'IeJltl'J~lJil'1 '1 (n = 2: VI'l.btl Wm) 

body: 61.8-88.2 (av. 75.0) x 114.7-161.8 (av. 138.3) 

oral sucker: 11.8-20.6 (av. 16.2) x 20.6 (av. 20.6) 

ventral sucker: 14.7 (av. 14.7) x 14.7-23.5 (av. 19.1) 

tail: 26.5-30.2 (av. 28.4) x 205.9-262.8 (av. 234.4) 

furca: 11.6-47.2 (av. 27.2-) x 61.8xl17.6 (av. 89.0) 

• 


J'IJ~ 16 m~~ltlll1'JeJ~l'1(;1~"UeJ'I Furcocercous cercaria LL'UtJ~ 2 (Fc.type2); 

(Fu: furca, OS: oral sucker, Ta: tail, VS: ventral sucker) 
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Gymnocephalous cercaria of Pleurolophocerous type (Gc.) ('j"LJ~ 17)
'IJ 

b"1l€l1mb~CJ'll'i1(»~'W'UlUVl€lCJ!9'U'll'i1(»~ 1 (Lymnaea rubiginosa) rA'1~1"lJ€I\lb"1l€l1A1b~mtJ'U'Vl'j"\l~ 
~1tJnA&1:IJrA'1~1"lJ'j""lJ'j"~ ijVl'U1:IJ b~ml1'U1'U:lJ1n oral sucker ij~n~ru~b tJ'U1\ln&1:IJ ij~'U~1'U'U~'UbtJ'Ul\l

, , 'IJ 

1\9im€l'U~\l~~:IJ'U'U'U'U~'Ueh'il1'Ul'U:lJ1fl ventral sucker mhhunm\l"lJ€I'lrA'1~1 btJ'U1'1n&1:IJ ~"lJ'U1\9i1V1f1;
, 'U 'U g~ 

nrl1 oral sucker Vl1\l (tail) ij lateral finfold bb&1~ dorso-ventral finfold 1\9iCJA&1:IJCJ11~\lbb~~'UVl1\l, 

"lJ'U1\9i"lJ€I\l€l1CJ1~~1\l'l en = 2: VltJ1CJ wm) 

body: 54.3-136.8 (av. 95.6) x 114.3-252.6 (av. 183.5) 

oral sucker: 6.7-12.5 (av. 9.6) x 6.7-15.0 (av. 10.9) 

ventral sucker: 20.0-40.0 (av. 30.0) x 22.9-40.0 (av. 31.45) 

tail: 11.4-31.6 (av. 21.5) x 62.9-242.1 (av. 152.5) 

lateral finfolds: 8.6-15.8 (av. 12.2) 

d I V ,

-aU'Vl 17 m'Wfl1tJ"lJ€I\l Gymnocephalous cercaria of pleurolophocercous type (Gc); n: t>nmm 
" 
E;1\9i, "lJ-Q: m'W,;]1nn~€I\l:U&1'Vl'j"'j"P1,.jbb'U'U61€1\lm1(» CD-v finfold: dorso-ventral finfold, L finfold : , 

lateral finfold, OS: oral sucker, Ta: tail, VS: ventral sucker) 
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'i 

Pleurolophocercous cercariae (Pc.) (":itJ~ 18)

" 


b"lleJ4f11b~tJ"1fij~d'V'l't.Jlu'VIeJm~~~ (Melonoides tuberculoto) ~1~1"1feJ-.3b"lleJ4f11b~m{j'U'Vl":i-.3(;1f)
" 

bb'V'l4 oral sucker biJ'U1-.3~ mj~"1'U'VIU1"lJeJ'l~1~1~-.3bU'U"1'U~bbf1't.Jf)':h"1'Uf)m'l"lJeJ-.3~ll~11 hjij ventral 
'IJ 

sucker ij eyespot 1 ~ iJmJ~~~b-vlJbi1'Ul~i~'Ib~'U 'VIl-.3 (tail) e.JeJlJb~tJ1 ij"1'U finger-like process ~'U 
eJeJf)lJl"illf)'VI1-.3 ;rf)~ru:;bb~~'UeJeJf)bU'U 2 -Vl-.3~(;\lJlJ1Vl":in'U ij excretory vesicle eJtJ"lfll;;-n't.J'VI1-.3"1'U~~~

'IJ 

"lJ'Ul~"lJe:J-.3eJlm:;~l'l ~ (n = 2: 'VIt!1tJ kim) 


body: 61.8-67.6 (av. 64.7) x 148.5-150 (av. 149.25) 


oral sucker: 14.7-17.6 (av. 16.15) x 26.5-35.3 (av. 30.9) 


excretory vesicle: 22.1 (av. 22.1) x 22.1-29.4 (av. 25.75) 


~os 

Ta 

d ~ 

ltl'Vl 18 .fl1'V'lril!'J~1eJ~1-.3(;\~"lJeJ-.3 Pleurolophocercous cercaria (Pc); f): V(-.3~1, "lJ : "1'U'VI1-.3 

ij finger-like process ~'UeJeJf)lJl (EB: excretory bladder, os: oral sucker, Ta: tail) 
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Xiphidiocercaria 

6im~ru~b~'IJ'lJB~b'1lB1f11b~1'J1'IJmilJ.Q fiB :U oral sucker bb(;1~ ventral sucker 1~EJ oral sucker • 
:U~1'IJ~'lJb~f)1 (stylet) b'1lB{f11b~EJ:u6im~ru~bbl'lnvh'Hl'IJ 2 bb'U'U l~bbn 

Xiphidiocercaria I.I.'U'U~ 1 (Xc.typel) (duvi 19)
" 

rA'1~"JbU'IJ'Vld\ln(;1lJ1 oral sucker bU'lJ1\1f)(;1:!J :U'IJ'lJ1~b~nnl1 ventral sucker ~1'IJ'VI1\1:Uf111:!J 

m1lJ1nnl1m1lJm1'IJV\lrA'1~1 UmEJ'VI1\1b~EJ1b~n(;1~ 

'IJ'\J1~'lJB~B1EJ1~~1\1 1 (n = 2: 'VI1.i1EJ Wm) 


body: 24.6-27.7 (av. 26.15) x 36.9-40.0 (av. 38.45) 


oral sucker: 3.1 (av. 3.1) x 3.1-6.2 (av. 4.7) 


ventral sucker: 6.2 (av. 6.2) x 6.2 (av. 6.2) 


tail: 6.2 (av. 6.2) x 43.1-46.2 (av. 44.7) 


-Ta 

(os: oral sucker, Ta: tail, V5: ventral sucker) 
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• 

Xiphidiocercaria bb'U'U~ 2 (Xc.type2) (J'IJ~ 20)

" 


~1~rJbtJ'UVlJ\l1 oral sucker btJm\lfl~:IJ iJ"U'Ul~1VlqJflll ventral ci1'UVll\l~'Ufl11m1:IJtJ1d"U8\l 
~1~d 'lJmtJVll\lbbfl'Ubb~~iJJ8U~U~'U 

"U'Ul~"U8\l81tJ1~~1\l 1 (n = 2: Vl1l1tJ Wm) 


body: 18.5-30.0 (av. 24.25) x 27.7-100.0 (av. 63.85) 


oral sucker: 6.2-10 (av. 8.0 x 6.2-10 (av. 8.1) 


ventral sucker: 3.1-11.7 (av. 7.4) x 3.1-11.7 (av. 14.8) 


tail: 3.1-11.7 (av. 7.4) x 9.2-83.3 (av. 46.25) 


'atlVi 20 mYl~ltJ~d8~1\l~~"U8\l Xiphidiocercaria bb'UuVi 2 (Xc.type2); 
" 
(os: oral sucker, Ta: tail, VS: ventral sucker) 
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m~Pim~ntl~~(;l1'U~~B~'tJB-1i(;l1~::LVi1.JJ1~::LViU'un 4 "lI{j~ ,)11.J11.J 60 ~1 LLa::i(;l1LifmJY1m1.J 8 

"lIU~ ,)TU11.J 13 ~111.J~1.J~\1liLm::~~1.J'VIi ~-1Wr~~-1-11 <jtWl1-111.Jvi 4-10 LlJ~lE.1'U YLI"I. 2555" . 
c.Jan1<j(Jl<j1liltl~~ (;ll1.JL~B~'W\J'h 11.Ji(Jl1~::LVi1.JJ'~::LVi1.JtJni1f1'YllJ'lInnl~~~\h~(Jl~1lJ 8.33% , 

'WU\h~(;l 2 'lIU~ l~LLn Trypanosoma chatorili LLa:: Ae~ptianella sp. 1~E.li(Jll~::~Vi1.JJ1~::LVi1.Jun 
'lI{j~L~tn fiB nu111 Rona erythraea ~~'\.ha(;l 2 'IlU~ l~un Trypanosoma chatonii ua:: 

Ae~ptianella sp. 1~E.lY111lJ'Ilnn1~~~\h~(JlL'VhntJ 41.67% (,)11.J1'Uvim1lil/,)11.J1'Uvi~~tI<ja(;l = 1215) 

LLa:: 8.33% (,)1'U11.Jvi(;l~1lil/,)1'U11.J~~~tI~a(;l = 1211) (JlllJ,h~u LLa::11.Ji(Jl1LifmJfla1'Uilfl11lJ'I.lnm~, 
~~tI~a(Jl~1lJ 7.69% 1~fJi(JllLifeJE.lY1a1'U'I.lU~L~E.l1 fieJ ~mLnth'l1'U'VIi Cyrtodactylus surin ilm~&1~ 
\ha(;l Hepatozoon sp. fI11lJ'Ilnm<j~~tI~a(JlLYhnu 100 % (,)l1.JJ1.JvimT~ 1 ~1) 

n1~Pin~lt1~~(Jll'U~eJ~'tJB'Ii(;ll~::LVi1.JJ'~::LVi1.Jun 7 "lIU~ ,)l'UTU 84 ~1 LLa::X(Jl·h~mJf)m1.J 2 

'I.lU~ ,)11.J11.J 4 ~111.J~'Uvl\1liLm::~11.J'VIi ~'1\11~~'1'11 ~tWil'11'Uvl 3-5 'Wn~fl1f1lJ 'W.P! . 2556 
" • °1 

c.Ja n1<j(;l~1liltl~~(Jll'UL~B~'tIeJ-1X(;ll~::LVi'UJ'~::LVii.JUn 'WUi1 ilY111lJ"lI,n'tJeJ'I n1~&1~tI ~~m1lJ 

L'vhnu 16.67% tI~i1(Jlvi'Wu')lu'Umu'U 7 "lI{j~ l~un Ae~ptianella sp., Hepatozoon sp., 

Lankesterella sp., Trypanosoma chattoni, Trypanosoma sp., LLa:: microfilaria LLa:: vi'tli 

~1lJ1~().,)lu'Unl~ 1"lIU~ l~E.lnu':l~ (Limnonectes blythii) i1m1lJ'Ilnn1~~~tI~a(;lLYhnu 14.29% 

ua::'Wui1"l1{j~'tJ~)'ItI~i1(;llJlnvi'l~ fiB 5 'I.l{j~ l~uri Ae~ptianella sp., Hepatozoon sp., 

Lankesterella sp., Trypanosoma chattonii LLa:: Trypanosoma sp. 1~E.lilY111lJ't!m'Vhnu 9.52%, 

4.76%, 2.38%, 11.9%, LLa:: 7.14% (;lllJ~l~U nU\1lJB'I (Fejervarya limnocharis) ilY111lJ'Ilnm~ 

&1~tI'ia(;lLvhnu 100% 'WtJtI~a(;l 1 "il{j~ l~LLri V1'Utl1.J'WE.l15~JnalJ microfilaria Y11'1f1n~1~U (Bujo 

parvus) i1Y111lJ'Ilnn1~~~tI~~(JlLYhnu 50% 'Wutl'ia(;l 1 "lI{j~ l~un Hepatozoon sp LLa::nu~';H.I'tJl 

~lJlil1~~lJ~ (Limnonectes jarujin;) ilY111lJ'Ilnn1~~~tI'ii1'1lLYhntJ 16.67% 'Wutl~a[;lvi1li~1lJ1~() 
')lu'Unl~ 1 "lI{j~ ~lV1-rtJntJthlt.J (Tay(orana hascheana), l.h~Ul'U (Polypedates leucomystax) 

u,,:: LiiE.l~'1l"1flifJ (/chthyophis supachaii) 1li'Wuililm'i~~tI~~(Jl" , 
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r..mn1'j~,)1"tJ'j~\JllUL~h)~'Il£J~~~1L~£Jtlflal'u"'fI.Ji1 fl11~'Iln'll£J~h1'j~~tJ'ja9l'j1~ == 50% iln1'j, 
~tJ'j-~911'UL~h)I'l'llU~L~tl1fi£J 'VI'Uauwtl1fiI'i1 na~mi~ microfilaria 1~tI'ViulUL~a~~"L 'VIa'UU1'U, 
v1abuya mult!fasciata) fl111J'I!nn1'j~~tJ,)~\JlL'vhnu 66.67 % (~1'U1'Uvt\Jl,)1"/~1'U1'UYi~l'ltJ')a\Jl == 

/2) ~1'V11Ufi~rh (Calotes versicolor) 'W'ViutJ,)~\Jll'UL~a~ 

wEJ1fiai11'Vi'll £J·n if£lL~£Jd~a~vi Lf1 ~"1 ntJ')a ~ WU11 1'U L~a" dj~L~ a~LL~-1vi ~ ~ 'l.h ~ ~ 
'-Iepatozoon sp. 'j~tI~LLf)m~l'l!vl wU11L'l!mhlj~L~vI'lLLI'l-1il'll'U1~1'V1qj:ff'U iJ1LflaEJa~mijtl~ltJB~~1J 
L'l!ml ~~wul~u~mLf)th'l~'UVli (Cyrtodactylus surin) "1n'VI~Ln1~'l~'UVli nu"<!1'l (Limnonectes 

blythii) LL~~ f11~f1n";1~U (Bujo porvus) "1f)VI~Ln1~"'lJm 

~1'V11ULilm~m~B~'IlB-1nU~1t1'1l1UlJ"1')~'UtJl (Limnonectes jarujini) "1n'VIl.iLn1~a'U~1 vi 
, , \I 

'ViU11iln1,)~l'llha\JILL\Jl1a.J ~1lJ1,)()~1LL'Un'llu ~11'1J'U 'ViU'Vitl15~.fll'Vimh1fiB L 'l!mh~~LftB~ LL~~vt~~L :Sail 

U1 Lf1am,~ij'llU1~1VI qi~~~"1~ LL~~L~~L~B~ LL~"U1-1L'l!~avlhj~~L:SBilu1 Lflii tla'llU1~t1n~ LLvl~~~la.J 
aaj1L~lJa 

~1ULilm~miiB~'UB-1~~ri~~~t1')~h;I~'U '11~LLti Aegyptianeila sp., Lankesterella sp., 

Trypanosoma chattoni, Trypanosoma sp., LLa~ microfilaria la.J'Wu';hi'i'ViCJ15a.fl1"'Hn~:ff'U 

f)1')Pim:t1t1'ja\Jll'ULft£JI'l'!Ja~~\JI1a~L~'UJ1G1~L.yhJ'UnLL~~~\JI1L~e)tlflal'uf1f~.n t1'.ia\JlG11'U1'VIqj 
~1lJ1'.imhLLUn~-1')~~u~nmvh'!u hjG11lJ1'.im~U'llU~1~ L~tl-1"1nil'\.ha\Jl~ nm~fJ1n'Uviwu1'U~\Jl1vl1,:j. , . 
'llU~n'Uij~m:tru~vifl~1t1n'UlJ1n LLm~t1'.i~\JIU1,:j'llU~v-1il"'n~ru~'.itl~1"11'1'V1a1tILLUU ~~'!'Um'.iPi m:t1-ValJ('I

\I ~ 

ih1lJL~n~'IItl"t1'.i~\Jlt)1,,'Vh1~~1~1'j(m~U1~i1tJ'.ia\JILuU'llUl'lll'l ~-1LUtiL~B-1v1~lJf11'.iijn1'.iflim~dl~tlvlB1tI, . 

37 




• •• 

"1nn1~pfm~n..,u'hu",ri,nh~'1 6 ul1'1ii'!lu~"t)'1",mma::n1~~~L'l!t)'ifl1'H~Cl1U",t)ClU~ n~1'1nU 
l~wu",~,nh~iif'HlmJ~t)u "'~BfimtJu~u,rut~Cl~BU ",~mtJu~tmJ,uflu~ii~~1tJ1'!1U~~1-3 '1 a-3hfli 
lh::1Cl'!lu~1u1u,jBCl U"'''-3J1L'''''1i1wYlun1~~~L'l!B{fl1L~Cl lun1~pfn~1f1f-3m:~LLfi l'Uu",~,nl1~ 1, 3 

ua:: 6 ~1UU"'~-3J1 2, 4 ua:: 6 ~'1LtJlJ~lJ~LtJ~Ua::~~nU~U~tJ1ii"'~1tJ1'!1U~~1'1'l a'llJ111i\h::1Cl'tl\J 

1~lJ1n 1~YlUiin1~~~L'ilB1f11L~Cll'UWelVJ1~~ 
n1~~1U'Un'!lU~"B'I"'BClJ1~~~1 Ll'Un1~Clpfn~1"1 mtl~1'1"t)-3LtI~Bn~1lJ LBn611~tl1-3a-3'l1B-3 v 

Brandt (1974) 611lJ1~"~1UlJnLtJu 7 '!Iil~ 1~fJ",t)CJL"~Cl1li611lJ1~"~1UunuUi~11L-UU Meianoides 

tuberculata ",~t) Clea helena ,x'lllL~B-3"1nt~Clvt11t11u~'U~L~CJ1nu"::YlU'l,mm,,~6~-3 2 '!IU~ LLCl:: 

WrJ[J-vY'I 2 '!Iu~llii~n~ru::ln~\fiCl-3n'UlJ1n LL~~1'Ul"''li''::LtJlJ Melanoides tuberculata ii~1lJ,jtlV~ 
L-UU Clea helena (,jtJlJa~~~tJ~1lJ~1nU B, ~~, ~~pj'n~ 61"~~) lun1~pfn~1f1~-311~-3~1lJtw'1umhmt)[J" , . " , 
L"~[J1li611lJ1~"UfJn11LUlJ'l1U ~1~ 1'Un1~fi n~1f1~'111 'l1U ~",t)ClmllYlui1iin1~~~L'ilBifl1~FJii 3 '!Iil~ 
l~uri "'BFJ~'U'!IU~~ 2 (Lymnaea spJ ",tJFJ~'U'l1U~~ 3 (lndoplanorbis exustus) ua:: "'vm'l1v~ 
(Pomacea canaliculata) 

t.lan1~m1"n1'~~~L'ilv1f11L~[JYlui1 fI11l.!'l1n'llv-3n1~~~L'l!v{fI1L~FJ,)1lJLvhnu 1.31% ua::• 
"1lJ1~"~1LL'Unn~lJL'l!vifl1L~Cll~L-u'U 4 n~l.! 6 LLUU l~uri Furcocercous cercariae (Fc.type1, 

Fc.type2), Gymnocephalous cercaria of Pleuro~ophocerous type (Gc.), Pleurolophocercous 

cercariae (pc.), LLa:: Xiphidiocercariae (Xc.type!, Xc.type 2) 

Furcocerous cercariae ii~fl~ru::L~'Ufivu~L1rutla1Cl"'1-3UFJnLiJ'U"v-3LLOfl "'1m~fJn11 fork­

tailed cercairia L'ilv1f11L~ClnrilJll611lJ1~,,1 'l1L-a11tit'Ulmwl61~YhfJ1~ l~uri fl~lJYlfJ161u1m'UL~v~ ",1v 
V1"\I::vCl'1lJ~::fJ::~61m'UlOMI61~Y11Cl'Vnfl"'tJl1iim::~mr'U",~'l 1'Ufl1~fifl~1f1f'li1Y/'U 2 LL'UU 1lJ"'vV~lJ 

v • v 

'l1U~Yl1 (Lymnaea rubiginosa) l~LLri 
~ v it ' Furcocerous cercariae LLU'UVl 1 (Fc.type1) "~B~ 'Ufl'll.! suckerless apharyngeate 

cercariae LiJlJYlfJ161'UbJ1'UL~v~ family Sanguinicolidae ~'lYlulutim (Olsen, 1974) 

Furcocerous cercariae LLUUYI 2 (Fc.type2) ,j~tJ~'1'Ufl~lJ pharyngeate nonocellate 

cercariae LiJ'UL'l!v{fl1L~tltlv-3"'Cl161'U1m'Ufl~lJ Strigeids (family Strigeidae ua:: family 

Diplostomatidae) ~'lLtJ'UYl tI16t'UllJ'lJlJ1~ L~ flLLa::l1flYl'U1'UVl1'l L~'U V1"'1~'lJv-3"'tJl1iim::~ mrlJ"'~'1~f)'U 
tla1LtJuV1"'1~ (Olsen, 1974) 

Gymnocephalous cercaria of Pleurolophocerous type (Gc.) fl~lJi1wii spine U1L1ru 

~1'U",,j1'IJv-3a1~1 ua:: 1l1ii stylets U~L1ru oral sucker ~1'U"'1-3m-3LLa::fJ11 L'LhJL'l!Bifl1L~fJ'lJB'l..,tI16 

1UWfamily Fasciolidae ~-3~1L~lJ1fJV1pj'fJm.i1UVl1'lL~lJV1"'1'l",~t)1'U ~u'lIv-3'"tJl1iim::~fl"''U'''~'lnalJYI v v • 

f)'U.y;'tl L'Ii'U n11-3 (Olsen, 1974) l'Un1~fifl~1f1~'lllYl'UL'l!B1f11L~Cln~lJ'm'U"'VfJ~U'tlU~~ 1 (Lymnaea 

rubiginosa) 
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Pleurolophocercous cercariae Li~hJL'!I81f11L~U-Utl~WEnfilub.J''U order Opisthorchiformes . 

1~EJ~'lL~lJ1u81f'i'EJ8EJ1'U~uLL~~vimi1~ 'l-1~88EJ1'Uvn~a11a"ll8~aI'l1milJaI'l1L~mJfI~1'U 'Un LL~~aI'l1L~EJ~
" " ' .

~n~hmh'U1J U.~::L1JI'I1L'/l81f11L~uwu1'Utla1 (Schmidt and Roberts, 2010) 1'Un1~~m~nflf.:jifYiUL'!I81 
fl1L~EJn"1Jm'U'l-18m~~6, 

Xiphidiocercaria LiJ'UL"iItlifl1L~EJ'U8~YiEJ1filu1m'U order Plagiorchiformes 1~EJ~'lL~lJ1EJWU 

1'U81U'l::\Jh~"l "ll8~t1~1 aIJl1Gi::LVi'UJ1Gi~LVi'Uun aIJl1Lif8UfI~1'U 'Un u.~::a\Jl1L~U~~n~1mh'UlJ 
(Schmidt and Roberts, 2010) 1'Un1');;n'\i1f1f~ifWUL'!I81f11L~EJn~lJif1'U'\II8EJ"lllJ (Filopaludina 

martens;) 

~1n n1,)Lt1~EJULVi EJU nu fl1,) ~fl'\i1L'!I81f11L~EJ1'U'\IItlmI1~~1 uYluiiGi'l'UaIJl1L t1~L '111LiiEJ1~LflEJ 
,)1EJ~1'U11 (LtI,)1JnlJ~ Y18~fI~~'llJ 2545) num')~n'\i1f1f~d WU111'lJm');;n'\i1Flf~ifwUL'!I81Fl1L~EJ,)1lJ 4 

n~lJ 6 LL UU 'llru~~'U8~ LtI,)lJfl1J~ 'VI8~Fl~~1lJ 2545 WULYhJ~n~lJL~EJ'l fltl xiphidiocercaria 81\1 

L~8~~1fl1 'U fl1')~n'\i1Flf~m~~1l~1-;)1nfl"8~~~Y1,),) i'1UB L~ fltJl')8ULLUtJa8~m1~ ~'l EJ~~Yh1\1~1lJ1,)f1, 
-;)1u.tIfl1~~::LBEJ~lJ1n~~~u 

-;)1n fl1,)Pi n'\i1f1f.:j-dGi')tI1~11 LntJ~18~1~'VI8EJ-;)1mL'l-1ci~J11'lJ~u~~1'UaI'l1LtJ~L"ll1LiiEJ1 -;)1'lJ1'U 6, 
LLvi~ 1~~'lvci1~'VIvm11~~~~i'U 1,446 ~1 ,j1LLumUU 7 '1l'uVlll'i\L11 'VI8EJ"lllJ (Filopaludina martensi) 

'VI8VI'1'lJ'tfUVlVi 1 (Lymnaea rubiglnosa) 'VI8EJI'1'U'tfUVl'v1 2 (Lymnaea spJ 'VI8EJfi'U'!lij~~ 3 
q~ • ~ 

(/ndoplanorbis exustus) 'l-18tJL-;)VlEJ (Melano/des tuberculata LL~~ Clea helena) LL"~ 'VItlEJl'!l8,) 

(Pomacea cana(jcu{ata) ~~n1'~1JI,)1~nT'j~~L'!I81f11L~EJWtJ11 fl11lJ'Un'll8~n1,)~VlL'!I81Fl1L~EJlvhntJ, 
1.31% LLm~a1lJT'w-;)1LL'lJnncilJL'!Ivifl1L~EJ1~Li]u 4 mllJ 6 LLUtJ l~LLn mll.! furcocercous cercariae , , , 

(Fc.type1, Fc.type2) u."~n~lJ symnocephalous cercaria of pleurolophocerous type (Gc.) 'WtJ 

lU'VItJUI'l'U'llUVlv1 1 (Lymnaea rubiginosa) n~lJ pleurolophocercous cercariae (Pc.) YitJ1U'IIIBV 

L~~6 LL~~n~lJ xiphidiocercariae (Xc.typel, Xc.type2) wu1'U'VItJEJ'UlJ (Fi{opa{udina martens;) 
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Lv~~\JYli LfII,)"eJ]~Y1t 2551 'th~9'lLlJLd8L~8LLn~"'HJ15~fl1~L\JmJ\Jl Hoplobatrachus rugulosus 

(Wie~mann. 1834) ?nCJ70wUiftfi'll'll1?nCJ7mifPJ~1l'WJUflJnPJ al"l111'!l1""'111Y1Vl fllf11'111 

td11Y1m flru~1Y1Vlf111~~i ~Wln"mM.Jln1Y1tmlt1 118 ~,j1 

ilvl)') "',,'Ii~~lJYli 2550 m,)LL~~L;18 Lankestereila sp.LlJmJ\J1 Hoplobatrachus rugulosus LlJUa.:J 

~lossiphonid ?ntJ10wUiftlj'lf'll1?nCJ7FT1flPJ~ml1UflJnPJ al'!J11'111"'m1Y1t11 fllf11'111;i11Y1Vl 

flru~1Y1mfll1~~i vWln.:JmWllVI11Y1t11"'tI 118 \·"jl, 

4 .ca, Q.c. A .. ".Q.'" 
'd~V~' fllf11'!l1'!l11Y1V1 flru~1Y1mflll~~,) ~Wln.:lmrulJ~11Y1mnV. 

mail U9'l,)lJ.:Jflnfln 1L'!lf)i fllJ~8 ~"oUV ~lnIVYli'ilJlf1,) LLn~ ~m~ U~Vl\J\JvI 2550 u')~(j11\JL~8~'tltl.:J,-.J.,.. .~ , , 

"'~1~~LVilJJ1~~LVi\J'UflvlflLfll~fI~ ~.:IWrV)mlv) n1'itl-r:f'dll?'d1n1-rtl'i:f,hiJ FJi.J~ 3 fFJ'i·Jn1'i 

. , 
v • 

tJtj'rn11WUt5n';i';iJJW?faULdu"1l1111nW'i::'i1'd~i7jj ru YiYiGJi'ru';l),)'.llJ'!ll~iLm~LLn~Y1~Ln1Y1V 8. "'(;I 

~'tJ v. 'IIn'tJl 300, 
lJ1ail UmlJ"flnfln ywnv 'VIlry~Y1l)lJlm 1L'!l!li fllJ~8 LLn~ ~a~ tl~m\JlJvI 2552f1 tl,)~9'llUL~B~'tlB.:I 

~9'l1a~LVilJJ1a~LVilJ'tJflvlf1LfI1~81~.:I ~.:I'VI1~a(;ln n1~tl'i:f'dJJ?'d1n1'itl'i:f,i1tJ FJ*~ 4 fFJ'i"nnv , 
4V ~.., 4 '" 4 0 4 .. u" tI U .., 

fJ u-rmJWUt5n 'i'illW?ffJW , t UfJ"JJ1111nW'i:f';i1'dVJ1-ri ru fIIlJtl8\J') ,.. , fI~LLn~Vi ~lJ1Y1,)~ tilmfll fl9'l ~TUB8 fI 

~1\J"'9'l1Ltlv)L'tl1L~V1 B. fII~,)1'!l1 v. '!In'tJl 520-525• 
lnail U(;I'.llJ.:Iflnfln ~.:J-nv 'VIlry~Y1l)lJ1f1'.l 1L'!l!li fI\J~tl LLn~ ~a~ tl~mlJlJvI 2552'tl U')~(;I1lJL~tl~'UB.:J 

~.:JfhD\J (Draco spp.) vlf1LfI1~QV) ~"'\.-11V)(;I'.l1v) n1'itl'i:f1/11?'d7n1'itl'i:f,hfJ FJ*~ 4 fFJ'i"n1'i 
",,'GJ 4&14 O<A"""4' tI u .., 

uT{'int:lwuqn'i)JJw'duWUu"111111nW'i::'i1'd~11j ru ~'Utlmpmm"~l'l~lJ1Y1,)Vitlln,)fllf1(;1~1lJtlBfI 

~1'U"'9'l1LiJv)L'tllL~tl1 B. fII~)l'!ll v. '!In'tJ~: 325-332• 
mail U9'l,)lJ.:Iflnfln Vi.:J-nV '\.-11qJ~Y1l)'Ulf1'.l1L'II!li fllJ~tl LLn~ ~a~ mm'U\Jvi 2554fltl,)~9'l1'UL~tl~'tl8.:1 

"'9'l1a ~LVilJJla~LVi\J'tJ flvlf1'V1~Lm~r:il"Y1tl.:l ~.:J'VI1V1a,)1~f)il)lil n7-rtl-r::'dll?'d1n1jtl'i:f,htJ fJ *~ 
" , '#J , 

5 fFJ1"n1'ifJufn11WUt5n11JJW"lftlW dfJ'l1l1 111nW'i::11"lf~·1jj ru 81f11'.ltl)~'UlJ1'!llf11'.l fIIlJV!lfl'\.-1'UB.:J 
t , , " 

,)~L1V" lJ'VI11Y1m"'tlLYlfll'Ulnthl'11lJ.:JflnBal'U 8.Ui8" v.lJfI-,))l'11i1lJl: 78 

l../laU U{Jl')l../"flnfl" ~.:J-U-fJ 'VIlry~Y1i'ilJlf1'.l 1L'!l!li fllJ~tl LLn~ ~~~ mVl'UlJvi 2554'tl tl')~(;IllJL~B~'tlt).:J 
~9'l1L~tlVflnl'Uv1f1~lJvi'VI~LfI1~~iJ"'lJ ~.:J'VI1~i.:J.:J1 nntl1:f'dll?"lf1n1'itl1:f,hiJ fJ*~ 5 fFJ1"n71v , 

fJ ufn11WUtin1'iJJW"lftlUL dfJ"JJ11nnW~:f11 'dvi1 j j ru tllf1l')tl,)~'!llJ1'!llf11,) fIIlJtI~ fI'VIlJ8.:J,)~L1EJ.:J 
t t ' " 
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