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wiswaslasams onas. Tdud 1) ufidnuideuinadoudnamsn faminngyauys 2) wfuas
FanTAN1YIUYT ke 3) INeneq JmTAUTEAIUAITUS  ATUsAnlufenlaeviuiuTiudEeAUY
nszandlan doumediug uazihunsianielinaeganssal nsfinwusdnluienvesdndasiiu
thasfiuunsiuau 47 1 Geduann 2 fudl Wuituidnuifeusnudeurdsamsn s1um 24
(6 ¥iln) uAXAINLYITUVNT 7Y 23 /7 (6 ¥ilA) Wud dnddnsinusdnluifion 12 62 IAuYn
Wity 25.5%)  dnifineusdnd 4 wia leun nunues (Fejervarya  limnocharis) Sqwé’qr\m
(Micryletta inornata) 83181 (Microhyla pulchra) Lazaatugn (Microhyla ormata) Us@nfinu
Suundu 6 via laun Aegyptianella sp., Hepatozoon sp., Trypanosoma chattoni,
Trypanosoma sp. 1, Trypanosoma sp. 2 Wag Dactylosoma ranarum Iﬂﬁmuwuaﬁﬂlﬂu%ﬁﬂﬁ
ordvogluthiiduldanian YausinisfiaUsangeniteinduy Geordsoguuun  nisAnwiusasly
Fonvesdniidosnaiusuiu 65 @ Geduain 3 fud Ifudfuiidnuideuinadoundsmansa
13U 7 67 (3 vila) NNTRNTIIWIY 12 A7 (1 vla) LagANINIENERINWIY 46 @7 (7 ¥ila)
wudn dnidnisAnUsanluiden 18 ¢ dauynindy  277%  Usdadinuduunidu
haemogregarines Wag rickettsia-like organisms a8 haemogregarines Wuiuﬁﬂfi’]ﬁuﬂﬂﬁm (Draco
maculatus) 31 aNs uaghanineuns (Calotes  versicolor) NNENE TANUYNLIITU
66.7% waz 36.4% muadsu luvaisd rickettsia-like oreanisms wuluSsaniu (Dixonius siamensis)
famgninfu  28.6% nsAnwvmeSanimvesieidofuvesisindulngadiiinishausan
haemogregarines vhlnawssuunuiiduiiofouardonded haematoxylin-eosin wui1 Tuioide
Funuudnafiinnssniau fnssausuweadimdenunivie lymphocyte Wag eosinophil $8U9
meronts 83 haemogregarine LazAnnsnevasiiaibosy
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Abstract

Blood samples from 112 amphibians and reptiles collected between December 2009
and August 2011 from three RSPG areas, including 1) the research area of Vajiralongkorn
dam, Kanchanaburi province, 2) Khao Wang Khamen, Kanchanaburi province and 3) Koh
Talu, Prachuap Khiri Khan province, were examined to evaluate parasite prevalence.
Microscopy of thin blood films with Giemsa’s staining (1:10 in phosphate buffer, pH 7.2) was
used to determine parasite infection. Of 47 amphibian specimens, comprising 24 (6 species)
from the research area of Vajiralongkorn dam and 23 (6 species) from Khao Wang Khamen,
12 were positive for blood parasites (prevalence = 25.5%) infecting 4 host species,
Fejervarya limnocharis, Micryletta inornata, Microhyla pulchra, and Microhyla ormata. The
observed parasites included Aegyptianella sp., Hepatozoon sp., Trypanosoma chattoni,
Trypanosoma sp. 1, Trypanosoma sp. 2, and Dactylosoma ranarum. Of all infected
amphibians, Fejervarya limnocharis, which lives naturally in aquatic habitats, from Khao
Wang Khamen, showed much higher infection than the other species, which are terrestrial.
Of 65 reptile specimens consisting of 7 (3 species) from the research area of Vajiralongkorn
dam, 12 (1 species) from Khao Wang Khamen, and 46 (7 species) from Koh Talu, 18 were
infected with parasites, giving the prevalence of 27.7%. These parasites are haemogregarines
and rickettsia-like organisms. The former was found in blood samples of Draco maculatus
collected from Khao Wang Khamen and Calotes versicolor of Koh Talu with the prevalence
of 66.7% and 36.4%, respectively while the latter was observed in Dixonius siamensis
sampled from Koh Talu with 28.6% prevalence. Paraffin-embedded tissue sectioning with
haematoxylin-eosin staining was performed to study histopathology in livers of the infected
Draco maculatus. The result demonstrated inflammatory lesions, aggregation of
lymphocytes and eosinophils surrounding haemogregarine meronts, and hepatic necrosis of

the parasitized hosts.

Keywords: blood parasites, amphibians, reptiles
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Trypanosoma chattoni, (4.5) Trypanosoma sp. 1, (4.6) Trypanosoma sp. 2
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Usanludenvesdnsanfiuvinasiivunuazdnfidosnau

nnsAnwUsanluidenvesdnianiivinasiivunuasdnfidos naunarseinly
UTeLnAf9Y 1Y LAUIAY (Barta & Desser, 1984; Barta et al, 1989; Desser, 2001) 3u
(Werner, 1993)  saussludszinalng wuusasludennanseia tdur 125 Saamide
(Aegyptianella) Wsladmatengu Wiy Trypanosoma,  Lankesterella,  Dactylosoma
ranarum, NQY haemogregarines (WU Hepatozoon) UAYAIBAUNUBUNYT microfilaria
(11aY 5ﬁlimﬂaqa bagAdy 2550, 25520, 25529; Chutmongkonkul & Pariyanonth, 2005,
2007; Chutmongkonkul et al., 2005, 2006)



Aegyptianella uadiTinndesamnde (rickettsia-like oreanisms) nusduusanly
daidenunwosdnimnnu-den uaznuldvialan Tnefienundluendnumnie glsy uaysw
3m nnsnusasTiamuiuaduihfingeguudaivandiduninzinde (Desser, 2001)

Trypanosoma vJuldsladangu flagellate dnoglu Phylum Euglenozoa, Class
Kinetoplastida \futsanegluszuunyuisudenyesdnfinssgndundsiangudnidon.fu
wavidongu tneddndlifinssgndundadunive wu a (Desser et al., 1973) uaz Uas (Barta
& Dresser, 1989) Trypanosoma figushamasuuuiuegiuszesvendeuazaiavonitiu
Trypanosoma Wuusandinuldiaueludniavifiuihasiiuunmanesiin nsdpsuunsiaves
Trypanosoma lnefnsanaindnuneguinvesdeiinuludeavendithu Seditgmiegun
Lﬁaqmﬂmwﬁmawﬁgﬂimlé’wmEJLLUU (polymorphic) $79819.%U Trypanosoma
rotatorium  \uvfiaffigusrsldvarsuuuiaznuunsnszateinlan vl Trypanosoma
chattonii figUs19uuuLiign (monomorphic) wuluniviede glsu uagelusni (Bardsly and
Harmsen, 1973; Martin et al., 2002)

foyansdnuneBanmilininmsfinysandsddeutnslion nmanaassnisinde
Trypanosoma inopinatum Tu European green frog wuIldnidennisidensen e
timdesuan Tafinarauagyiilidn ivnaoaneld (Bardsly and Harmsen, 1973) gndammasny
fifnitio Trypanosoma rotatorium enaviliAnneBan il Taewuindeavaueyiladu
$1uaunn (Bardsly and Harmsen, 1973) 9inmsfinvmendanmveniiedesu e fhw
wazlnvosnuun (Hoplobatrachus rugulosus) fauldlusssuvidnasziinisinige
Trypanosoma rotatorium Wag Trypanosoma chattonii LiwunenSanmintu (anduns
mwg%m%‘, 2551)

Lankesterella Julwsnddnaglu Phylum Apicomplexa, Family Lankesterellidae
Judsanfinuludnianfiviazivunsazun Tursdianuidoszey sporozoite  luszuu
vudsudonsazidniegludadonunsvaaditiu (Desser, 1993) 2¥3nved Lankesterella
wudrfivaslu Family Glossiphoniidae LWunnziiuge Tng3snisgaidenidudenidortilulu
ErthundelpaidthuRuladitiordly @ess ded-A3uns, 2550) nsfnwmesanmaead
Sruiidnide Lankesterella wuinsinldiinn1ssniavvessiunazdulasiinissiudives
melanomacrophage 59U¢ schizont W8y merozoite (LAATUNS mwg?m%‘, 2551)

Dactylosoma ranarum \{Juusanludiaideauns Phylum Apicomplexa wuludn
aviiuthavfiuun 1933nves Dactylosoma ranarum  Usznaudensdiauuuliiendeome
(merogony) 2 seululden lnasauwsn schizont Haualueg) Tnauiala 7.3 + 0.6 luasou
aunsandn merozoites ¢ 4-16 3 50Ufl 2 schizont  flvunadnndn Yavuald 4.5 + 0.5
lumsou wavau1saNAR merozoites 1iEs 6 53 uay merozoites NTOUT 2 WANHE AU
Wuszey cametocyte  sald (Barta et al, 1987) d@wmsuluusvnalnedisneaiunu
Dactylosoma ranarum Lﬂuﬂ%gx‘il,l,iﬂiuﬂu%uad (Fejervarya limnocharis) mﬂﬂyjmwéﬁwm
JamIngs1wg 3571 NUses (Rana  nigrovittata)  1MN1ENA TMTARTIA UazNUYA



(Limnonectes  blythii) LaznuLLA (Fejervarya cancrivora ) 91ALNNERIAY J4MIAEARAA
(1131 Ansusnana wazAy 2554)

Haemogregarine tWulustadlulvdy Apicomplexa, AsOUAS? Haemogregarinidae 3
Favmauszanas 400 a Thstinfidesnmadicthu 2 via wuluidadenunsesdn Hnsegndu
pdsdadudtiuines wenulumafuemiswegsemhasvesdnilifinsegndundaiidu
wivzwazidudiugaving (Desser, 2001) NM331uunyinYes haemogregarine Fruanday
Tngfiarsanandnuazsuinses ametocyte  inuluidesvesdnifinszgnaunds Tnedids
Lild@nwiieafuaedin wive uazidnisiadevendostsudda Tudagiudiuun
haemogregarine lédu 4 ana ldun Karyolysus (Uszanas 10 ¥iln), Hepatozoon (Uszunad
85 %iin), Haemogregarina (Uszxnad 300 %iin) wag Cyrilia (2 viln) lagusazanaiedinuag
WUl U U ting 99 LanAneiu

MNMIANYIIATIERAUFURUSIT I TWNUINT (phylogenetic  analysis) U949 Barta
(1989)  wansl¥iiudn haemogregarine s 4 aqaﬁaﬁ’muaﬁ?ﬂmﬂmwu monophyletic
grouping LAZLAUDUULIN Iﬂsim%ﬂuﬂﬁjuﬁammmﬂﬂLﬂu 3 ATOUATD Taun
Haemogregarinidae Usgnaunae Haemogregarina Wag Cyrilia, Karyolysidae Usgnausie
Karyolysus uag Hepatozooidae Us¥naunay Hepatozoon

Haemogregarina Lﬂuaqaﬁwﬂué’mﬁ?ﬁy@aﬂmuﬂizmmﬁh (turtle) nefivdadunvy

Cyrilia Huanafimuluanide Tnedvaadunve

Karyolysus \Suanafinuiawigludniifesnauana Lacerta Tnefidiudunne

Hepatozoon uanafiwuludnifinszandundmaesin léud dnfdesgndaeus un
fridosaanu uazdnfasifiuihazifiuun nisinsevendeludnifinszgniundaintulnens
Audnidunivedily Wesses ococyst Feusznausdne sporozoites Sruaunndiagluda
wms%gﬂﬂa'aSaaﬂmu,asLﬁﬁlﬂLQ%magiuLﬁaLﬂaﬁuaqa'}’mwhq6‘] Tovdulvgaznuludu uag
wUssainsuauuuldendena (merogony) izazﬁagﬂuﬁa@aﬁjﬁaﬂdﬂ meront oo
WigiNTidiazeenueglunszuadonuaziadyidustoy sametocyte  agluidnidoauns
uennimsfindevesdoarusainnnnmsiudnifinsegndundsidumdeldde (vilcns et
al, 2009) @ ilifinszgnauvdsdidunme léun dimiduusnnioueninansuia 19y g
LuasAdEen Wi wasUds Wusiu

Ly

A a a & v saa U ' Y]
NANITNUNLNNIINNTINALYD Hepatozoon 1“3@37]3Jﬂ33@ﬂ UAANHUAITULLANAINAU éhé

Y o 1

Y

dndidssgnasunerdiliiiane faninigunsazieniele fieg19%e Hepatozoon

. I E g o A 9] X 4 o Y o ada &
americanum Jwwennuluaiv fssey cysts aglulunszanuavnduileduiilvatvnfae
anele (Vilcins et al., 2009) Tudniiapgnanunensanmiiintuenaiiieaantesnseliiiaen
o waluuwdiadrdnisfnderdudiuruninersinbifiennisidenansegisguuslsd a1n
NSANEINBTANINUBINUUT (Hoplobatrachus rugulosus) NAaLte Hepatozoon TusssuvIa
nu31 Ansdniauwaznisaneveaiiaifeduiiniu Ineiinnssiudinursadndenu1iviin

lymphocyte ag eosinophil S1UIUNINUIIIUTOUY) meront V83 Hepatozoon WA bINunWes



anmluleiodunfnw lawn Uon le wazdiy (Waduns waswgdns, 2551) dmsunishiniae
Hepatozoon Tudniwsfinaes) naresdandalansivsdavesnivy

szuviinaigauanysalvsefignyanedessindanuvainalevesialsdnaunnii
seuuilnAndEeulngy Inglangeg1agausannindindudeuniadoin1snivediyedneasy
Wl Fadeg1an1sfnwiseslsdnluifenvesdndasiiiuiiasiuunluiiuiivedasinig
AUSNUNUGNITUNY 439U W.A. 2545-2550 (Chutmongkonkul et al., 2005, 2006) Usdnlu
Wenvesdniaziiuiiasiiuuniinulaun Wesaande Insings uasnuounedinaungy

. . . = a VA Ao o Y 1 a a A N a &
microfilaria FeUsAn WA ldnmeNdAgylaua U g9 vse uuadue Ngadendue1ms wa
= v & a % a Ao vy L Ay & A s s 2 ¢

nsAnwnud dadasiiviaziivunidulanniundidungauanysaiiesidudanugn
(prevalence) vean1sinUsdnluidongindnfiundus dailssuvinaigauauysailvesndi ideu
sy visegnivdsuudasly visililiosnnaindt Usanmaniiindinwuududou fe Usdndeudn
lasgiivlaegludrdiuninnimilseie 39agasurediola delulideanisssuuinad
Usgnaumedadltinvane vlinedeuegyiuiuy

Usanlufsindu (Draco spp.)

msfnwUsAnvesisrndu (Oraco spp) tuirdsiidoyaegtiosuin whilisenuagy
Tgraradl Tl ae. 1960 Laird sneeunuideldinandeludonvesiarinduimdii (Draco volans)
MNUsEIMANLAE B MY 1 67 wassdedn Plasmodium vastator Laird, 1960 (Telford,
1995) Telford (1986) AnwUsdnludenvesisidudings (Draco maculatus) Tulsemelneg
$1uau 14§ wuidemnanse 2 via nesdandmuemyluwadidiadenaia thrombocyte
fedein Plasmodium (Fallisia) siamense wavdnwianilmulusadidndonunssuundy
ana Plasmodium  wideldaiunsasvyviiale seunlul a.a. 1988 Telford  lege
Plasmodium (Fallisia) siamense sneglusna Fallisia \ilesn1 Fallisia Wuidosaned
wuegludaidensn tnglifiszozfiegluindenuns (Telford, 1995) Telford (1995) lds189u
wudemanieluferi Juailuussnaiauiug aunsasuundu Plasmodium vastator
wee wdalmisn 2 vla l8uA Plasmodium draconis wa Plasmodium volans Ingvi 3 adin
ﬁé’ﬂwngﬂiml@mmmmL%aiuizazlﬁmﬁamﬂ (asexual stage) WawI¥EE gametocytes
WANANSAU uaﬂmﬂﬁé’qwuwﬂm%’ﬂuﬂdu haemogregarines luamdutiudae udldfisnesnu
Tuswaziden

w13l dnsuseana uazame (2548) TdAnwUsAluidesasisiunareein (Oraco
spp.) NLANZTN WHIARTIA N9INIARZTUDINTBIUTEINALNE LAz INIZNTENDY LAz N2y
Foa¥aen meilmziaduadumaldveclsemalne wuii fmegde Smdanse Aeduin
ﬁmﬁmsﬁméﬁwuauwmﬁiuﬂdm microfilaria wag Asrdumauns (Draco blanford) finsin
L%aiﬂﬂmﬁﬂuﬂﬁjm haemogregarine 2 iin

WAl dnsueAana uazAue (25529) §@nuUsanludonvesieindu (Oraco spp.)
INNZNA JINTANTIA WU ﬁqmﬁuﬂﬂqmﬁmiami?{m 4 wila lown Trypanosoma  sp.,



haemogregarine 1 %in, Plasmodium sp. waz Fallisia sp. @wsuisndulnaiy (Draco
taeniopterus) fimsAnevusunenslungu microfilaria

AN 1 Haemogregarine luidannsn1dunsuas (Draco blanfordii) 3NN
Jar3nnsa (1.1) wuud 1 (1.2) wuull 2 (scale bar = 10 lunsew; gnAs = fiie)

AW 2 Haemogregarine imulunesn1wlngn (Draco maculatus) Mnzne
Ja3Innsa (scale bar = 10 luasey; gneas = de)

[ Y 1.3
INUITEIA

1. edsnviiavessdninuludniasiiuihasiivunuasdniiesnaiuy
2. \ednwingdaninveailawevesisidutnganiinainysan

sauiinsAnwuaziiudoya
1. dnfandfiuanivun
Aushogsdrianiiudasifiuunainiiuil enas. 1
1.1 fufidewsdsansa dmianigauyd  Tnewfusedneiudl 27-29 wadnaeu
2553 Uag 25-27 NUAIHUS 2554
1.2 fufianTnows Finnagauy3 Tneifiudegneiuil 27-29 e 2554
Fianardnuresdn fazfiuthanfiuunaniiui onas. wandlumsed 1



2. dnlaasAanu
Audededndidesauaniug ew.as. ¢

1.1 fufidoundsansa Jm¥amaauyi  lnoifiusegneiuil 27-29 ngadniou
2553 uay 25-27 NUAIUS 2554

1.2 fiufonfaaus Sorianigauyd lneifudhesnaiuil 11-13 Sunau 2552 Suil 11-
13 diquiey 2553 wag 19-21 danau 2554

1.3 1nenzq 39inUszarumsius tneiudieg1aiuil 14-16 dunew 2554

a Dbe

YUALBLIIUIUVDIANLADYAANUINNNUT DW.ES. LAAILUANTIN 2
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YangunIaluazIsnIsANE

1. mMInsausanludon
nsanwUsanludenvesdniasiiuiaziiuunldidudnevuindn (Terumo Syringe
29Gx1/2”) Wzidendninniila nenasuunszanalanasyiwiuilaudenytauig dmsu
Asrduldnsslnsdadateniadndes (Ussuim 1 9y, 910Ua189719) Wazveaidoauy
nszandlanuasyiupuildaudensinuig
2. nmsfeudunuiauFanuazn1sngIanIUsan
Snwanmiifeideidonlnenisuatly methanol 100% A ntudeudaed Gemsa
(1:10 in phosphate-buffer, pH 7.2) w81 20-30 unil &rsdaetUszdn oukaudathan
nsnmeldndesganssed Wnelutuusnanameaudlndagidmeneiiewionusdnuun
Tvig) 191 trypanosomes uay microfilariae wdh3svanfifdweegailemusanioganely
WinLdenuns
3. nsfnwmeBanmveailaidadurasieindulingaiinausaaluden
Anvainfaidudingn (Draco maculatus) fnuidinisinusanludon S1uau 5
wag Lifinusdn d1udu 3 A7 Taeiidied1edninriinisnigueuinnien1sineiaay

(pentobarbital sodium) Wm1stesiodluauin 1 Jaddnsaeuiningi 30 N3u INUUNIAR

1%
)=

wenauaanuilaly 10% buffered formalin wagywEUNALLLBLE9ANUWMATANISHS BUL LD
Ml uaadeumisd haematoxylin-eosin

NaN1SAN®E
1. msaslausanludandnlasiiuiigasiiuun

namsasaUsanludondnfasiivinasndiuunluiiuil ends. Iéud deouwrdsiasnsn
way lwraons Smdanigauy? duaadumsed 1 wuhdniinisfausanludon 12 f 9
Frunufinsranadu 47 ¢ ANuYnYRINIAAUTARIINTY 25.5% Usninudwunidu 6 vin
laun Aegyptianella sp., Hepatozoon sp., Trypanosoma chattoni, Trypanosoma sp. 1,
Trypanosoma sp. 2 Wa¢ Dactylosoma ranarum

dniasfiuihazifinunannieurdsnasnsn 6 e S1uau 24 &) WuIHANUYNVDS
nsfaUsAnINRY 8.3% Tnefifinsdmasan (Micryletta inomata) whiufidin1sfieusan Tas
AINYNVBINITAAUTANYINAY 100%  wuUsde 2 alialaun Hepatozoon — sp. W@z
Trypanosoma sp. 1 (ANl 3)

dnfasifiuihazifiuunann Tiuus 6 vda $1uau 23 §1 wuidianugnvesnisin
UsAnwiiu 43.5% TaeinshinUsdaludnd 3 via leun nuwues (Fejervarya limnocharis) 84
1@ (Microhyla pulchra) wazaatgn (Microhyla ormata) AadyAWY 100, 80 wag
20% puddy Tnenumuesnulsan 6 3fadanan (nndl 4 uag 5) Taedthuusdasiienadia



Usdalasaue 1 89 5 afin dmsuludsndnazdsindmulsansiinfenfis Hepatozoon sp.
(NN 6 waz 7)

daugruingrvasusdannuludadaziivinaziiuun
Aegyptianella sp. wuludadonunwesnurueinurines Tanvazsdudanay

a A

Andeay Svunauandafudaus 3-8 luaseu Gan1eluiide rickettsia-like organisms agfiu
$1unuann (amdl 4.1)

Hepatozoon sp. wuluBmdsaanidewdnansu nunues B uay Saiud
PNTaaNs Inenussey gametocytes Tuiiinidenuaswa ity %qﬁgﬂiﬂamaﬂmwu o3
90 4-5 x 16-17 luaseu duedoadoufnduuydy Wndeauasazivnalvgiuuesdens
Jeathuedealvegsuead (Wil 3.2, 4.2, 4.3, 6 uayT)

Trypanosoma chattoni WUl UNUNUDIRINLVTTUINS L%@ﬁgﬂiwﬂau YU 23-26
lupseu Iluaduanay kinetoplast agnanawad 13idl free flagellum (n il 4.9)

Trypanosoma sp. 1 wuludamdagnainilewndainsal uay NUMUBIINATaLLS
Haflylem vuin 3 x 2530 luaseu fdanfuauay kinetoplast ogf1uting & undulating
membrane naaAdIFIAMET Wazdl free flagellum agynaduntirvasiatio (mfl 3.1 was
4.5)

Trypanosoma sp. 2 WUlUAUNUBIINWNTUVLS L%aﬁgﬂi'wﬁ YU 6-8 x 12-15
luaseu dfnaduauay kinetoplast  egnatvwad 3 free  flagellum  wag undulating
membrane (Nl 4.6)

Dactylosoma ranarum (30t 5) wulunuvuasamnfaaus lnsnuitesses
asexual stage aglufindonunswonditiu ldun szoe trophozoite (nmil 5.1-5.2) fsUsn
8173 vwInUszaa 2-4 x 7-8 luaseu melulilasunfiu 1 90 wag seey schizont 8 2 wuu
Iéiun schizont w83 merogony 58U71 1 (3Uf 5.3-5.5) HsUs1e3u3onanvunaUszanal 5-7 x 8-
9 lunseu 59 chromatin 2-8 geeglassouldoruiandsa nelulslanatadalsisl pigment
uay schizont 484 merogony 50UT 2 (3Ul 5.6-5.7) fisUsndnenin flasuniu 4 90 wasdl
2u1n 5 luaseu uammnﬁ%wmwz sexual stage Gk gametocyte (gﬂ‘ﬁ 5.8) ﬁé’ﬂiﬂmzlﬁugﬂ
uazdanemldsiuludunih Weduung 3 x 8 luasou



P a a & v s a 3 a & A
19191 1 ﬂ'ﬁm@ﬂiﬁmiumaﬂm@ﬂamﬁﬁzW]uu’]agLV]UUﬂ&Lu‘WU‘Vl DN.E8.

U | % AN % ANYN / SurudafidaUsin
il Fuiiiu fofanifiutasiiuun il |/ A H Tc T1 T2
9819 Anwn | 977U
Fafinn
Usdn
Fewrdsa 27-29 nUUN (Hoplobratachus 1 0 0 0 0 0 0
NI NEAINEY rugulosus)
. miyﬁmiﬁ 2553 nuuues (Fejervarya 2 0 0 0 0 0 0
limnocharis)
ANNANILATE (Bufo parvus) 3 0 0 0 0 0 0
U1atu (Polypedates 2 0 0 0 0 0 0
leucomystax)
25-27 nun1 (Taylorana limborgi) a4 0 0 0 0 0 0
AT ANANLATE (Bufo parvus) 10 0 0 0 0 0 0
2554
Swé’ﬂﬁ;ﬂ (Micryletta inornata) 2 100/2 0 50/1 0 100/2 0
37U 24 8.3/2 0 4.1/1 0 8.3/2 0

A = Aegyptianella sp., H = Hepatozoon sp., Tc = Trypanosoma chattoni, T1 = Trypanosoma sp. 1, T2 = Trypanosoma sp. 2 Wag D =

Dactylosoma ranarum
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=] a a a v & A 3 a & A !
M99 1 ﬂqﬁ(ﬂﬂﬂiaﬁl‘hﬂ,a@ﬂﬂ@ﬁﬁmgagLVluuﬁlagLﬂu‘Uﬂiuwuw AN.E5. (79)

U | % AN % ANYN / SurudafidaUsin
wufl Tuliy Tndazifiudnasiiuun fan | un/ A H Tc T1 T2 D
f29814 Anen | 9uau
fanmn
Usdn
LUNILYUT 27-29 Wwgy | nuUel (Fejervarya 4 100/4 75/3 75/3 50/2 50/2 25/1 75/3
3. MQYIUYT | 2554 limnocharis)
nuviasina (Rana lateralis) 2 0 0 0 0 0 0 0
nueaadn (Rana nigrovittata) 2 0 0 0 0 0 0 0
33u1¢ Wicrohyla pulchra) 5 80/4 0o | 84| o 0 0 0
ﬁéﬂifﬂl,éfﬁ (Microhyla ormata) 5 20/1 0 20/1 0 0 0 0
U1atu (Polypedates 5 0 0 0 0 0 0 0
leucomystax)
373U 23 43.5/10 | 13.0/3 | 34.8/8 | 8.7/2 | 8.7/2 | 4.3/1 | 13.0/3
TneAY 47 | 255/12 | 6.4/3 | 19.1/ | 43/2 | 4.3/2 | 2.1/1 | 6.4/3
9

A = Aegyptianella sp., H = Hepatozoon sp., Tc = Trypanosoma chattoni, T1 = Trypanosoma sp. 1, T2 = Trypanosoma sp. 2 Wag D =

Dactylosoma ranarum
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a a a = o . . d' & A a v o ~
A 3 Usanluidenvesdamiaagn Micryletta inormata) MNUlUNUNWEWITIIRINT FIIAN1YIUYS
(3.1) Trypanosoma sp. 1, (3.2) Hepatozoon sp. (scale bar = 10 luasou; anAsY = fiYe)

i 4 Usasludesvasnunues (Fejervarya limnocharis) finulufiuiiwn fawys FJminnauys
(4.1) Aegyptianella sp., (4.2) way (4.3) Hepatozoon sp., (4.4) Trypanosoma chattoni, (4.5) Trypanosoma sp.
1, (4.6) Trypanosoma sp. 2 (scale bar = 10 luaseoy; aneAs = §11%®; um = undulating membrane )
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nl' a . . Ly oA X 4 o
29 5 Dactylosoma ranarum ludenvesnunues (Fejervarya limnocharis) dnuluiuiiinawus
Jmiangyauys (5.1-5.2) D. ranarum  see¥ trophozoite, (5.3-5.5) ¥8¢ schizont ¥84 merogony 58U#l

1, (5.6-5.7) 5¥8)% schizont U84 merogony 58U 2, (5.8) S¥8y gametocyte (scale bar = 10 luasey, gnes
- fie)

Amfl 6 Hepatozoon sp. Tudenveida1A1 (Microhyla pulchra) Anwuluiiuiliuriawus
Fandanngyauys (scale bar = 10 luasey; anes = #de)

AW 7 Hepatozoon sp. Tuldenvesdaundn Wicrohyla ormata) Anuluduiiwnisuus
Fanianigyauys (scale bar = 10 luAsey; anes = Ae)
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2 nsnsavsanluliandndaoenany

nanses1aU sAnludendnidesaanuluiiud en.as. Iiud iWeurdnamnsn way 11
Fauns dvianaauys wasiniznzg Sminuszauatius fuandumsied 2 wuddaitinng
fnusdnluden 18 f ansuiuiingandiedu 65 @ anuynvesmsdausdaviitu  27.7%
UsAnfinuduwunidu 2 wia ldun 3adiT3ned1e3aands (rickettsia-like organisms) wazlusla
#3Ing4 haemogregarine

dnfidemaiuainidewadsasnsa 3 wia $1uau 7 6 TEun Asnuf (Calotes
emma) 914U 161 ?ﬁquauglfu%ﬂa“m%u (Sphenomorphus maculatus) 37U 4 67 waz
Jamaunanang (Mabuya macularia) 311U 2 ¢ ldnuindnisandsdn

dnidosnaruaininaaus 1 ¥ liun Andulings (Oraco maculatus) $1uau 12
71 wuiin1sAalustadangy haemogregarine wilaLdg tngAd1uYNUINISAAUTANLWINAY
66.7% (il 8)

dnifesnauanniniznza Sminusearudidus 7 ada Sruau 22 d1 wuhidinnun
voan1sRaUsAnivindy 21.7% Tnewuludng 2 wia 1¥un 39an@u (Dixonius siamensis) A3
AinUsan rickettsia-like organisms lagAAMYNYRINMIAAUTARINTY 28.6% (JUT 9) waz
AarhAauns (Calotes versicolor) finsialusladangs haemogregarine Tnsanugnuasnsin
UsAniniy 36.4% (nwdl 10)



=] a a = o ¢ & & A
M99 2 ﬂqimﬂﬂiaﬁiumaﬂﬂaﬂaﬁﬁLaaﬂ?’\laq‘lﬂ,uwuw DN.E8.
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$1waudail | % auyn | % Adnugn / Saududaiian
il Tuiiufaogng fniFosnay Anw / UM Usiin
finaUsAn | rickettsia-like | haemogregari
organisms ne
Jeur¥sansa 27-29 WeFINN8Y Aaruia (Calotes emma) 1 0 0 0
3. NYIUYS 2553
25-27 nuAuS JuvaugirIninEey 4 0 0 0
2554 (Sphenomorphus maculatus)
?’fqmawafmmﬁl (Mabuya 2 0 0 0
macularia)
U 7 0 0 0
T 11-13 $umpw 2552 | Aardulinga (Draco maculatus) 8 62.5/5 0 62.5/5
3. NYIUYI uay 11-13 dquieu
2553
19-21 @Ay 2554 ?Tqmﬁu‘ﬂm;m (Draco maculatus) 4 75/3 0 75/3
U 12 66.7/8 0 66.7/8




A15199 2 N15ARUSAR L ULERAYRIARILARYAANULUNUY BN.a5. (s)
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S1uaudail | % Amgn | % Aduyn / Swsudailan
Hudi Juiiuieeng nSdosnany Anw / UM Usdn
fiiaUsan | rickettsia-like haemogregari
organisms ne
NN 14-16 fiunem 2554 | 39andu (Dixonius siamensis) 7 28.6/2 2 0
e e . 3nmaiSeu (Hemidactylus 4 0 0 0
UI¥AIUATIUS .
earnotii)
Jamaunanang (Mabuya 5 0 0 0
macularia)
JvauSveuvEss (Riopa 6 0 0 0
bowringii)
FavauMLY (Gnypetoscincus sp.) 1 0 0 0
FmauLUL 1 0 0 0
ﬁﬂfi’lﬂaLLm (Calotes versicolor) 22 36.4/8 0 8
334 46 21.7/10 4.3/2 17.4/8
ST 65 27.7/18 3.1/2 24.6/16
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v

daugruingrvasusdannuludadibesaaiu

Haemogregarine wuluﬁqmﬁuﬂm;ﬂmmsuﬁaLsumLLazﬁqd'}ﬂaLmemmzmq ne
WUsEEE gametocytes luidndonunmeaintnu Fsdnvarveadeunnsretiuludtuiees
fail

”Lu?iyqfhﬁuﬂmmmﬂmi’mm haemogregarine ﬁwuﬁgﬂﬁw 2 wuu TguA wuudt 1 @e
fadnwarensalaneuy egniewUionsiu (parasitophorous vacuole) Invuinvauddaniula
33 x 18 luaseu fudeiiognieluinunld 3 x 12 luasou uuuil 2 Woildnvuzenlde
Uaneuu egmeFentiy Yavuavenddentiuld 5 x 18 luaseu dudottognislutavuiald
4.5 x 12 luaseu W 2 wwudidundeaognarased Windeaunsedvualvyuasdesnden
Tundealueguead lndundoavoudinieaunssivunlvgudouaslunaradiuadea
wiseenilu 2 dau (Ml 8)

Iuﬁyﬁﬁ’]ﬂaLLﬂﬂ‘-ﬂ’]ﬂLﬂWWSQ haemogregarine ﬁwuﬁgﬂéwmaﬂmﬂuu AWVUIR 6 X 15-
17 lupsou Tundvadoufndumiduognanead Wndonunsasdouialvgiusasdeanden
dndvaluogBuiwad (1wl 9)

Aegyptianella sp. wuludndenuasmasisanfunnmenyg fdnvusfudanaufn
Ay Svunauandnatudaud 3 - 8 luaseu Ganelufiide rickettsia-like organisms oghfu
IUUNIN ﬁamﬁﬂaﬁuauﬁmﬁaﬂLLmﬁﬁLs‘f’iyaagjﬂﬂaiuazﬁmuﬂmiuzpjﬂiﬂsuaqLﬁmﬁaﬂLLmUﬂa
(il 10)

P . & L a = & A o
NN 8 Haemogregarine IuLaamJaﬂmmuu‘lJﬂ’ﬁﬂ (Draco maculatus) Anulunui IS
JanIan1eyauys (scale bar = 10 lumAsew; 1 = wuuiil; 2 = wuuil 2; anes = Dauedvaveudiadon
a0
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= . & E . = &
NN 9 Haemogregarine luidonuasisninawns (Calotes versicolor) Mwuiuwquﬂﬂxwxq
FaninusEaruAsTUS (scale bar = 10 luAsay; gnas = #Te)

AW 10 Rickettsia-like organisms ludenvesdsanau (Dixonius siamensis) Anuluuiiinzngs
FanrTauszauAsTus (scale bar = 10 luAsaY; r = rickettsia; n = nucleus) YaawaaLINAaALAY (scale
bar = 10 luaseou)
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3. wm%amweuaqLﬁatﬁa%aeﬁyﬂmﬁuﬂnqﬂﬁLﬁﬂmﬂmsaﬂUﬁﬁm

WBW%&ﬂWW%@QLﬁ@L?jaﬂaﬂﬁdﬁ’lﬁuﬂﬂﬁmﬁlﬁﬂmﬂmi@@ﬂiam MM sAnuRendudn
AU 5 FaisuldanwTaons Tngnudndin1sinus@nngy haemogresarine lwdion wazdl
ANAIMUILILYDALTE (parasitaemia) aglutas 0.02-3.10% TnefnwiFeudsuiuideded
vostamdulngaitlifinusan 1w 3

ansAnwmui el efuvesfunidulingeitlinudsisludonagliiianesann
Ju Tnswwadduguienamissiuiundy dduedoasuinnay lelawaraduinfiSeu Tnod
sinusoid Ay melanomacrophage Wnsnnszatwes (Ul 11) dmiuidedosuresiamtudn
ﬁ;mﬁamfga haemogregarine Tutdan wuatAnwe1danIn laewu Kupffer  cell $1u7uun
nszagogiuiladosiu wunduuas meronts umsnagmeluitioibosiu ususoun meronts
WUNITANBKAZNITENLEUVRULARAU Laenun1ssiuiuveudaienu1ivila eosinophil wag
lymphocyte 58U meronts 989 haemogregarine (mwﬁ 12, 13 uay 14)

Sinusoids

Hepatocytes

Melanomacrophage

100 micron

A

A 11 eidaduitlaianensanin lufanidutnga (Draco maculatus) Mlainuiiousdn
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Kupffer cells

Hepatocytes

Sinusoids

: - ot » . . LS 100 micron
A 12 weganmveilaeiulufsidutngn (Draco maculatus) Mifnide haemogregarine
wu Kupffer cell I1u3uannnszatgegiLiladadiy

Al 13 nenSaninveaileigeduluiennulnam (Draco maculatus) Miinie haemogregarine
WU Kupffer cell uag ngu meront wnsnaglulilaidadiu
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it 14 WEJW%?ImWU’eJ\‘lLﬁ’EJLgaﬁuiuﬁdﬁﬁﬁuﬂﬂﬁgﬂ (Draco maculatus) TiAewde haemogregarine
(A) Wu meront meagj“lul,ﬁal,?jaﬁu LAZHUNITABUAENITSNLAUVBATAARY TAENUN1ITIAITUYDS
Wadenunvila lymphocyte wag eosinophil $8U¢ meront 984 haemogregarine (B) AMWWL18YDY
meront ’e)Equ'ﬂWEJIL! parasitophorous vacuole (mer = meront, kup = Kupffer cell, lym = nauves

lymphocyte wag eosinophil)
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ayUuazdnsalug
Usanludandndaziiudnaziiuun

uamsngUsnludendafaniiuvianduunluivi owas. Wi Wowdsasnsa
uay lnTaaus Sminngaugs wuhdnifnsfousdeluden 12 § andwauiinmardy
47 fn ANUYNVBINTAAUTARWINNY 25.5% UsAndinusuundu 6 ¥da Teua Aegyptianella
sp., Hepatozoon sp., TI’y,OOﬂOSOI’ﬂO chattoni, Trypanosoma sp. 1, Trypanosoma sp. 2
uaz Dactylosoma ranarum dnifiausanil 4 vl louA Bvdannidewdsanu nu
suas Be1dn wag SadudhananTians lenunuesaninn Tuausiinisiausingegn fan
YAy 100% upgnuUsAns 6 vliadanan dnBmdige Swe uazBaiudndnisfeusan
Hepatozoon sp. LilgauiinLaen
nsduundsdnludenvesdniazifiuiasiinunasisuuniesedvanawiniu gl
aunsaszyvinld osniimsAnuiieszysinaumsidoyadu 1wy 1¥nuazsrozinag
ﬁuaqmﬁmﬁwﬂué’miﬁﬂuwwmf?haﬁwzgﬂéfaﬁ (Desser, 2001; Martin et al., 2002) Dkl
fAfovaneviuldweneusyyrlavesusAmdesadurialml Tasfinsanandnunesuinswes
Jsandimuludenuazsdiavoadrtuiidnetu fifodnenisinuidolundy trypanosome il
s 70 e fnuludniasiuihesiiuon eldfmssuunduialmg Tnedide
WUl 030 trypomasticote  Tuidonvasdniiirthusdalwlidnu ity Wunasiile
saeriindadugmoginniiesanuisindetdsuisdnuasldaeuuy
nsduuneinveslusladangy trypanosome  lunisdnwiilanunsnssyidu
Trypanosoma chattonii Iifosnnidefisusnauuy amastigote Aedizinanay FHuedea
ey kinetoplast agmsanans waglulll undulating membrane lagiiguiawazvnalndideiv
Trypanosoma chattonii fnuluusemedu (Werner, 1993) uagluuszneau@a (Lemos et
al,  2008)  @1u trypanosome 8n 2 WUU %aﬁgﬂﬁ'mwu trypomastigote  szyLUU
Trypanosoma sp. 1 Wwag Trypanosoma sp. 2 Iﬂ&ﬁﬁ'ﬂﬂamuummﬁugﬂLL‘U‘UMﬁWEN
Trypanosoma rotatorium Imﬂmmwa‘ﬁ'ﬁﬁ Trypanosoma rotatorium Lﬂu%ﬁmﬁﬁiﬂﬁﬂﬂﬁwma
LLU‘ULLaum”lEN’luWUiuwa’lEJWU‘VIWJIaﬂ Bardsly and Harmsen, 1973; Martin et al., 2002)
nsfndsdnludenvesdniaziuihasfiuundaufedostuundsiiegordouazns
frssiinvosdniutazaiade nunuondudnififdisdindnivgjegludn nuinunuesann
wrisusiiianuynveInsinUsane 100% uagdururdavesusdnuinda 6 vila e
Wisudleutudafufingus luifuiioatu Taud nundelna nudeadn e Seiudh uas
Uathu edsdindnlnajerdoegauiiuiuuazuuiulsl dnimanilinunisieusinuiofia
JsAmfipssiaifier MaidulUldmnenuuesilemaduiaiuda fnvevanuansvianin
foguuvnuazegludi Teiilenafnusdavainuateviianit a9nn15Anen nudl
Aegyptianella sp., Trypanosoma rotatorium Wag Dactylosoma ranarum ﬁﬂaﬁﬁﬁm‘ﬂu
Wy Waz Hepatozoon sp. il g3 1lumne (Desser et al., 1995) nansAneiaonadesiiv
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N13ANY1Y09 Barta and Desser (1984) tiaz Chutmongkonkul and Pariyanonth (2007) %
wuhdn ififdsdindndwyegluihflenafnusdnlivarnnanesnunnndndn iidnadin
dwlvgjeguuun
Pnranmsineidourlnnsamuidanianiuihanduuninsiausamiesinn Ao
Aty 8.3% lnenuianizludandsgn drununussaznuulinuidinsiausin saq
fidnita 2 viadivnadindulngodluih Adusudondunseluiufiv Taumsuaniend
sasnsadanmiuilimiouty nefufiun s sfimueauauysaluasinutuunndt 3
wiasidnvunalngf@edidnfasiuianfivunswuannateeinsiutedn 8 uuunaia
pnfvaglularusiinTau wiasth ety duiiuideusdstansanduiiuiidaeelesu
nansEruNNsa1adouniou vliAnnsasuwlamesruuinauasianuuiudnia
Fofuiuiideudnamsasdidnivianieg Yoowazoraiidnifdunmesuliosse

Usanludandndiasenanu

wansnsaaU sAnludendniidosrauluiiud onas. 1w 1eurdnasnsa way 1
Fawns FmdIaniggauys wasinienzg Yminuseaiuasius wundniinisieusdnluien 18
f1 MnduauinTaviea 65 f arwgnuesnsRnd ARty 27.7% Ysininusuundu 2
¥iln ldun deilinadoTeiandy (rickettsia-ke  organisms)  wazlusladang
haemogregarine lagnuludng 3 wfia dud AsindulngaarnnYoausinisielusTndangy
haemogregarine 1ngANYNYDINTAAUTANYINAY 66.7% %uqamﬁummmwsqﬁmiamiﬁm
rickettsia-like organisms TngAALYNTBINSAAUSAAYINAY 28.6% uay AIMADLAIIINATY
nraiin1sAnlusladinay haemogregarine lngAuYNYRINISAAUITANWNAY 36.4%

mMsduunnguvesUsaniinuduunidufivanga e ndnidesaauinisfinysan
wnuanesiauazana uasteyanisinyiludnidesaaudsdogaoutisios lnsawzatis
fadriidesranuaiinse Adnwluafadifuedafigslifinsfnwusanludonundeu n1ssey
siavFeuisanaifissinnsanandnunvondeiinuludenniduieiligndan

nsenwUsanluidenvesimdunanesia (Draco spp.) wuindinisindsanluden 5
nau leun Trypanosoma, haemogregarine, Plasmodium, Fallisia Wag Muaung5anay
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