s N DO
T B F

sreUIREatLANY TNl

Tasanng The pathogenicity of Leishmania siamensis

Experimental infection in BALB/c mice using
different
Routes of parasite inoculations

Ths

B.AN.0U.AT. TN FUN1A

AUy 2558



LANRIITLULUBURNNELRY 2

3uuuy Abstract (UnAntia)

Project Code : MRG5680172

(swalasans)

Project Title : The pathogenicity of Leishmania siamensis experimental infection in

(’Ea‘[ﬂidmi) BALB/c mice using different routes of parasite inoculations
Investigator : 8.§W.7).A3. 7TWT §YNNF
(BawnIy)  WwiedsFAINe MeITINeNTINe

AR INNEAEAT IAINTIINIINNAY

E-mail Address : vetkwan@hotmail.com

Project Period : 2 1/

(szaz12a1lA39n19)



uUnAALa

Walislaa Leishmania siamensis Wwilsgannalsadaiira g1l Alvaluawlngnlal

[%
o

fUvGnaumelddsdseina ‘numﬁiﬁmmm’mﬁa‘[saluimm:ﬁﬂuw’iﬂsﬂiﬂuaz

v
s v A

awin Thytudilifawidoanuiiugudwanunalinvainifiaisa L. siamensis

v
s =S [

lu%kl,maaaﬁmmu WD Uﬁmﬁmqﬂizaaﬁlﬂaﬁﬂmmsam%aLLazwm%%ﬂmluﬁyf
nanad BALB/c l@sUNNIAaLTa L. siamensis ez metacyclic promastigote I1U4IU
6 o o vAa o ' o ° ' '
5x10° A/AUNARND Wn19ldRI IR Tadvias wazraaaLiaadn FIUABNANAILAN
163UN138aa2Y 1XPBS Unw MIuA 7 14 28 ez 112 TURaINIIRALT taaTIanILTe
1N impression smear P9IAU U4 WAZAIN buffy coat smear ﬂ’ml@’fﬂé’adqawﬁﬂﬁ
TuNuUInaia PCR 1ivaa31a%1 DNA a4 L. siamensis wananslatlIauifauaia
LROALAIDALLUY HIARNAVLAZNN LLaz@mﬁlmaﬁgawm%’iwmmaaé’u i3 wazlalasdaw
Whallaalu® H&E  Wan13A339 impression smear WUINHAINNNNTAALTBLINNIIRADA
A o s dl dqj 1 e v o 0 1
1RaAGIWINA 7 14 uaz 28 wuL°1jaLLwa‘m:mzﬂ,umuLLa:mwlmmugomﬁnqum‘uqmm:
§unaduaenaiivngfian (p<0.05) lagluiui 112 asraldnwuideluay uddsaswuizaly
) [ ' ' ' o o @ A o )
mwimmugdmﬂﬂgwmquamdﬁuﬂmmy (p<0.05) TINOAARDINUNANITATITNY
DNA 2adtzalung 2 8387z luiuadnany Twiud 7 uaz 14 #aIn13aaiBatiin1inaae
LHOARWLANLAALEDALAIALULAIIDHNARIRIANINEDA (0<0.05)  WRINVDIAL
A ' , o A o a & o A 4 @
ummﬂmﬁngumuqﬂmu‘n 7 14 LAY 28 BRINIAALTALTINIIRFAALAAA LAZUIALN
pashuiidunninguaigulunnizpzmadulisddyniisia (p<0.05) nIda
WDBLINNIIRREALEEAGEN WUSIWIU granuloma 1uﬁumﬂﬂ’jwmjwmuqu1unm:U::nmﬁ
N3AENEN (p<0.05) a"mm'mauauaomafﬁ%‘u%mwudm% BALB/c l#nauandaniy
a & . i o A v a & o , o , & =2 A &
AaLTa L. siamensis 1IN 112 HAINIRALTOLTINIITAINDILHNL NANITANBTLTIN
a o A e o, & . 3 ' v
NWIBUINN LGB UEWwINTa L. siamensis ﬁ’]%J’]SﬂﬂaI‘iﬂlu%km(ﬂaad BALB/c & lasn1y
A d? U A o 1 v d' I3 £Z = a
SALTOLTNNIIRABALH AR LATNIITaId TesnurTotdudunuuulunisdneliani1de

dy a = L £
Wwadraieluadzizmeluld

Aan: Leishmania siamensis, %hl,mslﬁ'uf BALB/c, ﬂ’]iﬁ’ﬂﬁamﬁaiﬂﬂm‘mﬂaad,

WENDINYN



Abstract

Leishmania siamensis is a newly emerged parasitic protozoan causing
autochthonous infection in human in Thailand as well as in cattle and horse in Europe
and USA. Since fundamental pathologic research of L. siamensis infection using murine
experimental model is lacking, the aim of this research was to study parasite burden
and pathology in BALB/c mice experimentally inoculated with 5x106 L. siamensis
promastigotes via subcutaneous (s.c.), intraperitoneal (i.p.) and intravenous route (i.v.).
Control group was injected with 1x PBS via the same routes. On 7, 14, 28 and 112
days post-infection, dpi, microscopic examination of Giemsa-stained impression smear
and molecular detection of L. siamensis DNA of liver and spleen were conducted to
evaluate parasite burden. Hematocrit values, weights of livers and spleens were
determined and comparatively evaluated among different routes and time points.
Histopathology of liver, spleen and kidney was performed from formalin-fixed, paraffin-
embedded tissue sections and H&E staining. By enumeration of amastigote-positive
tissues from impression smear, levels of parasite burden in liver and spleen on 7, 14
and 28 dpi via i.v. route were found significantly higher than did other treatment and
control groups (p<0.05). On 112 dpi via i.v. route, no parasite was detected in liver
whereas significantly high level of amastigotes was still persistent in spleen (p<0.05).
These results were also correlated with findings of L. siamensis DNAs in both organs
during these time points. Compared to the control group, hematocrit values of
intravenously inoculated mice were significantly lower on 7 and 14 dpi (p<0.05). The
weights of liver in such group were significantly higher on 7, 14, 28 dpi similar to the
weights of spleen in which they were significantly higher in all time points (p<0.05). The
numbers of liver granuloma were significantly greater in all time points (p<0.05).
Infection with L. siamensis via i.p. route was the only route of inoculation capable of
inducing serological responses using direct agglutination test on 112 dpi. This study is
the first to demonstrate that L. siamensis is pathogenic in experimental BALB/c mouse

via i.v. and i.p. routes hence serving as a murine model for visceral leishmaniasis.

Keywords: Leishmania siamensis; BALB/c mouse; experimental infection; pathology



[ ¢
mqﬂszaaﬂwaﬂmams
= o a e v A dy . .
1.1 ﬂﬂmﬂ'ﬁ@'n,uuvl,ﬂmaa‘[mslmhb BALB/c #ad37NnkaIuNIaal®a  Leishmania
siamensis @182T614
= dly a; Aaa dl s
1.2 ?lﬂ‘]ﬂ’]ﬂ’]iﬂi’lﬂg]‘ﬂE‘lx‘lLTBLLGZﬂ’]iLﬂﬂU%LLﬂMV}’NWSJ’]‘ﬁ’JV]U’]sLqu;JL BALB/c 711631
a & . . . . v ad a & a [
MIAaTa Leishmania siamensis #18356199  1szaenIGalBauu U aUNaWURY
dq/ -5
15859
1.3 ﬁﬂms:ﬁums@auauaamﬁ%’m%wm@iamiaw,%a Leishmania siamensis 1%1&‘1;}

BALB/c ¢1835@14 9 143282 MIRalTauu IR o UWRULAZIID59

%

Jaa aUnsal uaziims
o 6
21 danaaad
(% 6 % 6 a d}’ d'.

WuaoWuE BALB/cMlac 81 6-8  dUan wweldplaaalrannalia
(specific-pathogen free) AMNAULFATNANBILAITIA WnINENFBNAAR U 60
a1 levumsdsuinnusmwlasadlniidwiian 3 FUa1RAawnIINAad b 011
qmmwé’mim\ima I@ﬂiﬁ%’ﬂﬂwsamgﬁaﬂwﬂ“ﬁﬁmfﬂ@aaamﬂﬂmzmwﬂ’ﬁﬁﬂﬁugua
midssuazliiainanasvessnndugunwdaiuiim@ (sWa  EA-001/57(R)) #u

v :’ 1 [3 d' v A :ﬁ AT 1 s

laTuarisuaziaadufanudadns (ad libitum) GﬁoﬂﬂﬂmﬂLmaﬂakml,azlmaq

IAINTINEIUNTNTAN83T autoclave ARAANIINARAY

2.2 \Boilsdn

\8 L. siamensis N¥msiiusnsnlululasiawmas v medsdsgainen
a L U & g U g
’JY]&J’]&EJLLWYIEJ?I’]&@]%WSZ@NQQLﬂﬁn GIjaL%agﬂLwﬂmmﬂvlmﬂi:@ﬂ;dmﬂ LRZLWIZLREN
\DaYEH promastigote l481113.889178 NNN %38 Schneider’'s medium (Gibco BRL)
L§INA2Y fetal bovine serum 20% W& gentamicin 50 pg/ul penicillin/streptomycin f
amnnil 25°C mﬂﬁfuﬁﬁmim:@jm%aiwz procyclic 1# \Ngazez mid-log metacyclic

. ¥ . 3 s d' v d? 3 3
promastigote lagld 3% (v/v) urine MnsduniselAlTaanaznanaiuanasa
200xg W% 5 WIN LEI1981MIILRLILTERaNFBIAITIAIE 1x phosphate buffered

. o o & v v € o . (Y

saline (1xPBS) LLazuUﬁlﬁuauL“ﬁaﬂwi@ﬂaadﬁ;aﬂiiﬂu 1MN17 resuspension @738 1x

PBS ialwlasminda 5x10° dalulSunas 200 ul



2.3 nsaadelsanndainaans

A7 1 LIAITIWIUAUNARBILARZNGY laBnUNFUNAnal (n=4/3uivin
ﬂ’]imgmﬁlm’]@l/ﬁuﬂ’mﬂ’]‘iﬁ@) VL@T%'umsﬁm%a L. siamensis 3z8% metacyclic
promastigote 411474 5x10° §/200 i NLEWNIA19 9 A% LAUA NInaeaLiaadn
MaldfInid wazn9tesrias LLﬁaﬁﬁmimﬁ;mwmﬁaﬂ'é'ma‘? o SuA 7 14 28 uaz
112 paamsaaite (iviufidadaluwinug o) fNILNFUAILAN (n=3/3udirnsm

Jopwa) ld3unIda PBS 200 pl/@Agunnanide

= o ' : =
M990 1 LLﬁ@N’fB’]%’J%%KB BALB/c I%ﬂQN@’JU@J‘&ILLE\]ZﬂEﬂ‘Nﬂ@ﬂﬁldﬂgﬂﬂ’]?fﬂﬂ%’]@]@]’m

o

A o . % a &
uﬂﬂ’]ﬂu@IuLL@azLﬁuﬂqﬂmadﬂqja@ LT

IMURINTAALT D 7% 14 7% 28 M 112 W
v = dq’
LHUWNNIAALD D
NANAILAN (1xPBS vgmﬁumamiﬁmﬁa) 3 a7 3@ 3@ 3 @
NIiRDALRaN 4 ¢ 4 ¢ 4 ¢ 4 @
Va C> a % % %
N9 1A RIS 4 67 4 6 4 ¢ 4 ¢
N192%09N 09 4 ¢ 4 6 4 a7 4 a7

[

2.4 nmMsLnuULRaa
% & A Ada  w . . a
ﬁHVL@QﬂLﬂULﬂﬂ@"ﬂ"Iﬂﬂa']Uﬁqﬁmmzwﬂj'}@]@?ﬂ%aa@ microhematocrit 7
A o o A & o . v o J A o= A [ |
LANDUAIURIINULNDALLDINT heparln LLa’Ju’]vLﬂﬂuLWa@]i’)%ﬂ’nu(ﬂuﬂa@lLL@\‘]@@LL%%
I v & A o o A LA Aa .
%ad‘iﬂﬂgﬂﬂ’]?m&]m’]@l%% vLG]Lﬂ‘lJLﬂE]@ﬁ]’]ﬂWJI’WI%V]I@]Uiataaﬂlu‘lﬁaaﬂﬂ&l heparln

a

udrrimasa lUiuanwansinfinauisa 2,000 soumnd lwiaan 10 wad ﬁqmugw
4°C '*Tial,wﬂl,ﬁuwmamﬁaqm%gﬁ -20°C FSUNINARaUNTSINenaaly
2.5 NI TIVNVNRNIYINIAING

'ﬂé’amnm‘gmﬂmm%kﬂufuﬁﬁmu@ lévinnsenoniiuateaznalu
Ifur ou 1 uazdinninatulzainandaeIastaiminuuuaines Tuiin
imsinuesdunaza Lﬁaﬁﬁa;&amm‘%ﬂmﬁﬂm:wj'}amjmmsmaamazszij

NANYNNNTIALARBENS



2.6 NNIATIVWNBaT2ET amastigote malanassgansse
2.6.1 Impression smear INAVLATNIN
qu%mﬁaéfmua:ﬁmﬁaﬁw impression smear LAY fix & LAG
lu absolute methanol 1utIa1 5 Wil 9t lUdaudrud 10%  Giemsa 1u
I8 45 W LLﬁminmmiﬂﬁﬂgmadL%aswz amastigote )7 smear/& Lad
PNWLLEB0E908 1 2% smear BwazAainlinauanuas lddw v Touas
UIINWIW smear ﬁWUL%ﬁ]ﬁ]’]ﬂ%kbLL@iazﬁ’J LLﬁaLﬂ%mmﬁsm@hl,aﬁ'mwia:mjmﬁ
NARDY
2.6.2 Buffy coat smear
ARINNIAALTALRDAULAIDALUUINNAABA microhematocrit a7 L6
ﬁwaa@mﬁa%u buffy coat Laz¥inn13i1e buffy coat 83U slide LRIYINNNT fix
wasfaude® 10% Giemsa 1w 45 wissdaaandistindszih asam
mItnguediaszu: amastigote diasuandaliaann 300 CELEARGIN
lunﬂﬂﬁjumswmaaﬁaUﬁﬁwmmm 400 1z 1,000 L¥in
2.7 NMIATIVWBa L. siamensis mné'fuu,aza?l'wﬁ"aﬂ%'ﬁ'maa%fiﬂmaqa

v

dafaduuazsny lénunisana DNA @i"w‘*q@aﬂ@l,ﬁaml,a:l,f:al,ﬁa
(Qiagen, Germany) PCR primers fswnzeafilananlwnuisafanuwiounsinil
(Uliana et al, 1994; Marfurt et al, 2003; Schonian et al 2003) "Lﬁgnﬁwmlﬁﬁum
DNA lui512m ITS1 289 ssRNA g w31 positive control lald DNA fignialaain
Je8e promastigote V83 L. siamensis ﬁLWﬂ:Lgmiuma@maad ﬁ§dﬁ]’1ﬂ‘ﬁ1ﬁ PCR

%

products 9l gel electrophoresis lasdl PCR program @93

gownni (°C) 32821280 (W)
Denaturation 94 5
Annealing/Elongation (25 381) 94 1
54 1
72 1.30
Elongation 72 5

Temporary stage 10 infinity



a 6 aa
2.8 MINAIILARANYANLIBTINE
ARIN LW aaULaTINNINYIN impression smear W& GU 314 WA
la'ldnn fix 1u 10% neutral phosphate-buffered formalin WazHIUNITZLIUNITLATLA
~ & . o vl Ly v A . .
Tywiha L paraffin lasaaldlaunun 4 pm wazfaNa8® Hematoxylin Laz Eosin
(H&E)

281 au

(2 (2 ' v
a A A s %

nsduiuintuveaiteiiaduninualualad lavvinisga 10
U aluldazTunesay N850 400 1Y UKD granuloma 282604 9
PMNUWENVIRITRRITIUIN granuloma WARZIZHLABINUWINTUGY 32 ladLafe

q./

PI9NWI% granuloma LL@iaziwz‘Lu%HLL@ia:é’a lasutsseee granuloma (USU
91N Tiwananthagorn et al., 2012; Murray, 2001; Engwerda et al., 2004) A9
2.8.1.1 No reaction
] dQ/ dl a
laiwy granuloma luiitatiiady
2.8.1.2 Immature granuloma
WUNNTISHIAIUY Kupffer cell waziwanan&Usia mononuclear
wuuliidusadou wazliduiuassaaseniguisansauiasnin 10 woas
av. & .
laganvazwurisa linuialuszes amastigote 1w Kupffer cell
2.8.1.3 Mature granuloma
WUNNTISHIAIUY Kupffer cell Lazloasantausila mononuclear
wuutduszidoy wazdduiuvedranantguNaaNIauNINnI1 10 188
T ¢ .
lasanasznunsa linwuialuszes amastigote 11 Kupffer cell Laza1awy
a . .
W30 halwy giant cell lu granuloma
v
2.8.2 NN
o £ o : d? A > & [ o 1
ANIhUI I wINTUvadtatlaauninue lua lad I@ﬂmmsqu 10

USaluudazdu innmiudiwiuseslsa lymphoid depletion wazsinundaiiu

2 dl' a s o . . g:
J0URTLNBNYUNY 3NUIW lymphoid follicles N31Na



2.8.3 1@
ﬁ'm'mjuﬂaamwag%'aﬁ'}mu 20 8% LRINUFIUIULTAANIRA A bibbL6l
@ 9 & & A o = a ' A
ATNABULNBYTH (glomerulus) sniinwadidialiaauas ualUIouoUAuaRY
Fwmaad/nasuiueagiangunTnasadluudaziundinue (Prianti et al,
2007)

2.9 NIATIINWDTINING

(2
a

o [l d' =3 qu:l' a d‘p

dwanaiueniu 13N -20°C WnaTranIRaLERaINLEUAUaAdaLTE
Leishmania donovani #1837 direct agglutination test (DAT) (KIT Biomedical
Research, Royal Tropical Institute, Netherlands) I@Uﬂg’jﬁamw{l’u@lauﬂadgwa@
JuaawlasFsyl fa inmsi3aanawanannlu V-bottom 96-well microtiter plate 7
dilution 1:100 (cut-off dilution) lasldansazas 0.2% 3-mercaptoethanol 1 normal
saline  INUULANETAZANY promastigote 50 il WaNlAENABLEINANGQE plate
sealer mmvbﬂqm%{]wauﬂunm 18 721309 96 1UNA
210 NIFIATIHHANIINAFDIN AN

® . (% o A

One-way ANOVA 1isunsy IBM SPSS versions 22 "l,@g]ﬂlmwa

WIUMNBUANMULANGNI928IKIRHNGL 310 ALLRALREA LAIDALUL SoBasTuitan

WULTE UWardIwIn granuloma vadduluudaznguniTnasasiiszoziiaiuanedsnu

1 ada I 21’ dl 1 o
BRSITHINNITNIRALTANLANAIING



3. HAaMINaaas
31 ﬂ’l?@lﬁ')%ﬂﬂﬂ'ﬁﬁﬂlﬁﬂ L. siamensis 1%1&1371@15\90 BALB/c
3.1.1 Impression smear
3.1.141 wumiﬂi’mgma\n%a L. siamensis  3:c amastigote 37N
impression smear mwlﬁné’aagawiiﬂﬁﬁ’]ﬁws_l’lsli’m 1,000 WiNNAU

(MWA 10) wazdny (MWN 12)

n.

ANN 1 LTa L. siamensis 282 amastigote 31N impression smear neaw
MUR 10% Giemsa n. MwiwuiTauanirasaey 2. wusamelulala
WARUVDILTARLAALR DA monocyte Tuging (mmﬁnguuumq LRGN

AN U’lﬂ"ﬂ’]ﬂﬂﬂ’lﬂg}ﬂﬂi)



\T8 L. siamensis Jr8z amastigote NWUlUAL (ANN 1) wazuy
A A oA @ A A
(Mwi 12) Jvalszanm 1.5-3 x 2.5-6.5 pm UI93uazmeludoufad
basophilic #28& 10% Giemsa fhindogvaadaiizliananiuas

kinetoplast ﬁgﬂ‘mLf‘ﬂumemmﬁﬂa%ﬂuuu’sﬁamﬂﬁuﬁ’mﬁsla

3.1.1.2 HANNTILATIZRINUI impression smear AWULTB L. siamensis
28z amastigote 1INAUVBINY BALB/c 71ldiunidaialuduniseingg

T Iun 7 14 28 uaz 112 BAINIRALTD

* *

*
]
a4

D1

*

*
*

100 4
90 -
80 -
70 -
60 -
50 -
A0 -
30
20 -
10 -
0

D7
a

WHWDAN 1 URaIToUnzYaIiIUIN smear NWULTD L. siamensis Izuz

*
.
Ocontrol
osc
mIP
|
8

D2 D112

Percentage of positive stamps

amastigote 31N impression smear gﬁ.l‘llad%hb BALB/c luiun 7 14 28 uay

112 BRIMIAALTa lFUNI969 9

NANNIATIVN T8 amastigote VadlTa L. siamensis nala
2 6 v ad | . % n;:i ' [ .:.{'
NABIANTIAUAIBAT impression smear MNAY (LN 1) WU I IUN
7 14 AT 28 KAINTAALTANRADALRN NI 1UIUVDI smear NATIIWU
d?/ 1 1 ] a o o a aa 4?’
eannningualuguainlnefmAYN9n& (p < 0.05) Imwumaiunﬂ
% dl L = d%‘ 1 o dl
smear (100%) Wi 7 uaz 14 %aIN5AALTD AaNTWUIIUIN smear N
ATIAINLLTATAUAT 82.5 UAITIWIW smear NINNA LW IWA 28 LAZAITID b
g o A o a & ' oA a & o
wurralu smear latagluiun 112 wasn1sdaia fungungnaaisaldn
FINDINUARRLIIWIN smear NULTATDHAT 8.3 LAY 2.9 VBITIUIL
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10 UazWl DNA 18913alasnsaalianisnaoaidondaindiu 7 14 28 uas
112 paamsaaidie uaa2lainy DNA madL%aluﬁuwhkﬁvlﬁ%'umsﬁ@L%‘Val,ﬂ’wma

léRnis (M 3)
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3.2 ANBMINWNRNIYINIAVAIAVUATNIN
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Control 112 dpi
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3.3 Wanstnadeazayln

3.3.1 WIRWNAU

N
*
&)

=
wn
=
n

Weight (gram)
=

e
n

Weight (gram)
)
n =

[=]

=]

D14

¥

=
i

O Control
asc
miP
mv

Weight (gram)
=
Weight (gram)
-

e
n

=]

D28 D112

WHRDAN 3 uFAIALRRUIAINGY (NFN) VBdny BALB/C luLL@iazﬂéjums
AV v a & N . @ \ L ¥ o o o A
nanasnlasunsiaie L. siamensis lwawn19a19g lagsasinnnaulwiui 7

14 28 Uaz 112 BRINIAALT

NNANITINAUNTBIAY (LHBEN 3) wudnguhdeisarininerasaliaail
dadpvasihmindugininguaiuguadalisddynesia (o < 0.05) lu

TN 7 14 LAT 28 KRINIAALTD
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3.3.2 WKWDY

0.3 0.3
§ 3
2 0.2 5 02
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3 I
z 01 E 01 T

0 0

%
*
*

0.3 0.3 *
— *E *
E & O Control
= o 0.2
202 = msc
= )
o s T 4. < . mip
z o =z U CIY

0 0

D28 D112

WHBDAN 4 ugasdnadoinindin (nu) veny  BALB/c luudazngunis
AV vo a & . . Y ' L ¥ o o o A
nanadN lasunsidaite L. siamensis lwdun1a6n199 lassssininanuluiui

7 14 28 LA 112 KAINNTAALTA

a

MR ITI RN (Wnuniln 4) wodndungndaigaidiniimaaa

P @ )

Lﬁaalunmw:naméﬁmsﬁ@L%a LLazﬂsjaJﬂnﬂa@Lﬁamewmﬁaﬂu‘fuﬁ 7

U

)

14 1z 112 BRINNTEALTD ﬁ@hm‘é‘mJaoﬁmﬁfﬂﬁmgaﬂdﬂﬂéjumuquaszl
v o @ aa a ~ P ¥ o o . a &
WHFIANNRDE (p < 0.05) uaztdalTauisuinindnuserdensiaiza 2
o & ' AN ve a & A A a4 Y o o '
LN wmwmzuﬂmumm@L°1iammaa@Laamjmmaﬂmﬁuﬂmwmﬂmﬁ
AN ve a & ' o ' Ao o o o a &
ﬂquwvlmumm@mamwamaaamauuﬂmﬂmﬂums:ﬁmm%mmm@L°1ia (p

< 0.05)
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1 < - [ 1
3.4 alNALADALLAIDALLW

80

80 * ®
60 1 PR
=}
20 = 60
. S
20
0 40
D7 D14
80 80
60 T 60 O Control
- 5 osc
T 40 T 40
. . mIP
20 20 miv
0 0
D28 D112

Qlﬂl 1 dl v = =3 g 1 1
LNWANN 5 memmamaﬂawaumLaammaammmam‘g} BALB/c luLL@Iﬂz

u

ngumInaaaInlaiunidaisa L. siamensis Tuidunisdna g lasvinnsiiy
A s 1 ~ A s ] o A >
WNaannlaernsuaziadiliaifieauasaauiwluini 7 14 28 uaz 112 w93
o &

dalTe

¥
' =1 A v

NNNMIATIALIAREALAIIAUUY (WNKDEN 5) wudngundalTald

minaaaiaad ddudaiiaauasaauiwiauniinguaiuguadnliuimany (o

(2
) v 1

< 0.05) T iuf 7 uaz 14 Twnasndiaise lwsainaundadadnnitesriad

9

o

fendaifaauasdauiwiauniinguaniuquetslivemany (p < 0.05) @wz

IUN 14 A/INIDALTD
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3.5 Namimmmaqawm%’mm

3.51 AU
3.5.1.1 ”nis}mzmaqawm%ﬁnmmmé’umamw BALBI/c mjumuqu

C da & , ,
uaznqu‘nmmﬁa L. siamensis

3.5.1.1.1 No reaction

ANN 4 mwa;awm%%mmaoé’u

=h.
o
>
e
2
=
-]
[nad
o
e
fad
N
o
o
g_ ok
=N
—
.
=
e
]
-]
A
|l
o
-
]

]

a3 granuloma

3.5.1.1.2 Immature granuloma

WUMTII89a289  Kupffer cell uasiaasaniaushia
mononuclear  wuUliduss oy warddwinvamasantgun
% 2 ' 6 A 1l d?
fONTOUNBLNIN 10 LTAA  laUE19TWURID luwuULTalussys

amastigote Tu Kupffer cell (mwﬁ 5)

. s

NN 5 NMWIAWENTINEBIAUNTIRIVENETIN 400 v wumTng

U3 immature granuloma
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3.5.1.1.3 Mature granuloma

WUNNTLTB9A2289 Kupffer cell WRSLTRRBNLELTRA
mononuclear WUt wIziday wazis 1winvaItTasanLguN
o ' & A \ &
§aNTAUNINNTN 10 L1aa laganaazwunIalanwuiraluszes
amastigote Tu Kupffer cell LAZENAWLNI B bW giant cell Tu

granuloma (ﬂ’]‘wﬁ 6)

dl aa L dl o e 1
NN 6 ﬂﬁW?ﬂWﬂ’]ﬁ?ﬂﬂ’]‘Dﬂd@Uﬂﬂ’]ﬂﬁ‘ﬂEI’]US'HJ 400 ' ‘W‘.IJﬂ’]i‘]Ji’mq;]

U8y mature granuloma
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3.5.1.2 mwnJ'%s.lfuLﬁﬂunamsmmmaqawm%’)nmmmé’u

D7

D14

D112

2NN 7 quawm%‘iwmmaaé’uﬁﬁwé’wmzmu 40 11 WBINY BALB/C Toale

AzNgUMINANEIN IATUNIAAIT L. siamensis TWEWINILAZIZHZLIANGEN 9

o da A o ) A o A A o
ﬂq&lﬂﬂ@]LTBLmqmﬂﬁﬂﬂﬂuazﬁaa@lﬂﬂ@]luﬂu'ﬂ 7 14 Uar 28 UIWIW
A &L ' o o ' o {
granuloma LANAIBENITALAU (28819 granuloma AIUEAINUMBANATELA)

(MW 7)
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a 3 o
3.5.1.3 HWaN1INAIILHNITAIIINUY granuloma 1%@1‘”

Average number of granuloma
]

Fha

A
Immature Mature

L
LT T LT T

Day7 | Day14 | Day28 |Day112| Day7 | Day14 | Day28 | Day112

—<=control 4+5C =IP &IV

uw%gﬁﬁ 6 LEAIALARLVBITIUIN granuloma WUl immature granuloma LLae
mature granuloma ¢8 1 section é’wam% BALB/c IMLL@iE\IZﬂE\jNﬂ’]iYI@aE}Gﬁ
l@sunmsdaia L. siamensis Twldwn196199 o AN 7 14 28 Uaz 112 %&9

MIRALTa lautuNfiNaIusNgIIN 400 L

NNANARLVBITIUIN granuloma ULL immature UAT mature (WHWIN

¥
Sl v

6) wuiingunaalvaidiniiviaaaiioaiidafosadd1nin granuloma

o

anninguaiuguadliieiaynieaidlunnizeziainainisiodas (p <

0.05) wazddwnningunaaiaidinstesviosagslnedrayniagiale

9

Ui 7 14 Uz 28 NAINNIRALTE (p < 0.05) FuNgUNdAITaITINNNITITDIQ

%

wilauldgIndnguaiugy LanuANLANA9EslREIAYNIIEE

3D

a

WWZTUA 112 waIn1sdaiza (p < 0.05) sunguidaizaitinislaiangall

=

Aladurasfiuau  granuoma  afluzauduazlifinnuuandisadng

b))}

[ a a o 1

ynaadalanounungualIug NLTWIUN 112 KRINTHALTAN Y

@ q

P

31WI% granuloma mﬂﬂ’j'mq'mmuquazmﬁuﬂmmy (b < 0.05)

21



3.5.2 31

3.5.2.1 HANIIATIINIANLISINGINY lymphoid depletion Twaina

1, U
i BALB/c flasunisaniza

ANN 8 MWIANENTINEVI8N UEA9 lymphoid follicle Un@ (A) uaz

lymphoid depletion (B)

3.5.2.2 HAN13ILATILHI12% lymphoid depletion T1ai13

W
=]
1

Ocontrol
asc
miP
40 m
30
20 4

10 4

Average percent of lymphoid depletion

o

D7 D14 D28 D112

A

Lmuguﬁ7Lm@ﬁaﬂa:mmﬁwaoﬁhmu lymphoid  depletion 83143

lymphoid follicle Nanaaluinuvasny BALB/c luudazngunminasadnldiunis

AalTa L. siamensis ThEWN96199 TN 7 14 28 uaz 112 wasmsaale
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nnauazduafovadsenlia lymphoid depletion lushy (wnupiin 7)
wud1n1aiiia lymphoid depletion lushavasnguildsunisdaizaiiinenaaa
A 1 v A 1 1 Qs a dq, 1 a
\Reauaznetasiasidginiinguaiugu lunnizoziiaiwainisiaireatined

a dl = dy v va s 1 1
WURIAUNIITAEG (p < 0.05) Iuﬂlm&’lﬂ’l‘iﬁ)&]L°]jaL°1J’]1@]N?%%GVL&IWU@]’J’]NLL@IT']@]’]\‘]

i@ YIINNINAILAY (p > 0.05)

353 la
60
*
—*

50
E
& 40 | i
2 1
E O control
W 30
%5 osc
E mipP

20
£ mv
| =
@
5 10
=
=

0 T

D7 D14 D28 D112

WHWDAT 8 LLam@hm?zmlao'{hmumaﬁ?ﬁwﬂuﬂaamuagé’a ANLTWLTRRLN A
A ' ' AN va a & . .
\R0aULAIVBINY BALB/C lul,ma:ﬂqwmsmaaaw"l,mummmma L. siamensis

Tulduni96ng g Tuh 7 14 28 uaz 112 nRINTAALTE

'
A o

a P ! A & A o
L;JaLl]iilllL‘Y]ﬂﬁJNﬂ?Jadﬂ']LﬂaEl"llaﬁa']u']ula‘ﬂaﬂ‘ﬂWUI%ﬂaaﬁJLN@Eﬂa

o g a

(LLNuQﬁﬁ 8) wuiﬂ&iﬁmmLmﬂ@i'mashaﬁffmmﬂmmaanastminmiumuq Y

v

a 1 s a d‘lv
mmqumi‘n@aaﬂunm:a:nmmamm@L°1ja (p > 0.05)
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3.6 HANNIASIINWBINING

N 2R CIst Cov

o
v

Y

L

C1pP, C1S, C1V = uninfectedcontrol(day 7)  C2P, C2S, C2V = uninfected control{day 14) (3P, C35, C3V = uninfected control (day 28)

PIAPID =ip. 7dpi P24-P2D =ip, 14 dpi P3AP3D =ip, 28dpi
S1A-S1D = sc. 7 dpi 524520 = sc. 14 dpi 53A-53D = sc. 28 dpi
VIAVID = iy, 7 dpi V2AV2D = iy, 14 dpi V3AV3D = iy, 28dpi

POS = positive control
NEG = negative control

H Ad A ' a & . .
NN 9 MINBUABBINNTININGIVBINY BALB/C dians@allia L. siamensis
11837 Direct Agglutination Test (DAT) 1a8@32337N plasma maam}ﬂﬁjumuqu
uazndunaaadilldiunsdaizaszoz metacyclic promastigote 11MN19taIYiE

° va o o A [ g
ﬂaa@Laa@l@n LLﬂ:l@lN’J%MlWJ%ﬁ 7 14 1Las 28 %aﬂﬂ']ia@lfﬁa

NANIATIINITININGG283T Direct Agglutination Test (DAT) (ATWH

9) WUy BALB/C 1ne (1% 4 da/nganasad) Nldsunmidaizamataes

e-

Y99 NaldRInEY uaznInaeaiiaad liLaainIInauakeIN1TINININGa

\T8 L. siamensis WIWN 7 14 LAz 28 WaIN1IAaLT
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NEG  NEG

s

4P, C4S, C4V = uninfected control(day 112)
P4A-PID =ip. 112 dpi

S4A-54D = sc. 112 dpi

V4A-V4D = iv. 112 dpi

POS = positive control

NEG = negative control

AN 10 mmauauaoma%ﬁ"ﬁﬂmmamg BALB/c §an1360aLT8 L. siamensis

ad . . . ' AN v a &
@387 Direct Agglutlnatlon Test (DAT) I(ﬂElﬂq&m@mE]x‘l“/lvl,@ﬁi.lﬂ’]ii}m‘]jaixtlz

metacyclic promastigote [11M9%847104 BaaatRaadm wazlafinialuiun 112

AMNWANNIATIINNTTNING1A87D Direct Agglutination Test (DAT) (NN

=

o ° o ' AV v a & '
N 10) ﬂadﬂ‘k} BALB/c “Qﬂ@l’a (MW 4 @n/ﬂi&u'ﬂ(ﬂﬂa\‘l) Vlvl.@]ﬁllﬂ']iﬂ@]rﬁﬂﬂqﬁaﬁﬂﬁ
o o A o a & a ad a ' a &
ﬂﬂxﬂuqufﬂ 112 AR/INTRALTD  ANITADURWDINIDININYIGNINALDD L.
, i = P a & va (% & o '
Slamensis (ﬂjaua?ju‘lﬂ) I%Tmzﬂﬂ'ﬁﬂ@lfﬁaﬂqﬂlﬁN'J“u@LLazﬂ']ﬂﬁﬂa@Lﬂa@@’]vlﬂJ

NUNNTAOURUDINITININGNGaLTa L. siamensis
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Aa 6
4, ﬁ?ﬂtlﬁz?ﬁ]'\‘i%ﬂaﬂ'\‘iﬂﬂaﬂd

NANNIANEIWLAN L. siamensis mmsnﬁa“[sﬂslwkm@aaa BALB/c lagvinlwiia
IS@LLUU visceral leishmaniasis I@ﬂWU%ﬁﬂg’mﬂ’lia@L%amﬂﬂ’liﬁwu’maﬁ:m

. & . o % v  ad , . A o a .
promastigote 114 amastigote luaAULATNNNGI83T impression smear 7iffauF Giemsa
LLﬁ'meﬁ'smﬁaagamiﬂﬁ 20NUNITATIINY DNA a9 L. siamensis Mh@ULAZN
#anaNn% L. siamensis mmsnmﬁmﬁﬂmﬁmamIsaluﬁuLLazﬁmmamw@aao
BALB/c laan13aaLTalinnI19nanaliaalasniitadvias é’aﬁuwamimaaaﬁ%ﬂﬁﬁgaﬁ
INMyNafns BALB/C mmsﬂlﬁ‘ﬂu%hmmaaﬁmmuﬁm%’umsﬁﬂmwm%’iwmmiﬂ'a

& ) ) o Y A a_ & o A o v a
Tyauadvira L. siamensis Madazniolule lagnnisaaiatiiniinaaataaarinliiie

508130 lATALRWNINFUNINIRA T DU Y

mﬂNamiﬁﬂﬂnﬁaﬂiuﬁumsa@L%aﬂﬁmm:wm%”?ﬂmluﬁuwyf BALB/c %

Qs dq/ v = U v 6 1 =1 49/
"l,mwﬁamemaa@Laa@I@ﬂmsmnmyﬂaaa@amsﬂu WUINANIUIINYURITAUAS
o a Si’ = > > al' > = g A
granuloma 1w uaNnlunsAaLTaTz oL Ao UNAY (IUN 7 Uaz 14 BAINIAALTB) Ladl

o =Y d%’ dql’ %] % ni o r=| d‘ly é [ %

NUIURNFIIUNITAALTETZELTETI (AUN 112 BRINNIRALTE) TIFAAARBINUNAATITNY
DNA 284 L. siamensis 9Na1 laagwy DNA 22910 luaUaAILeInn 7 14 Laz 28 BadIn1y

a dq’ 1 AT = d‘l’/ % va a =4 c'lyd
50178 WAz WU DNA 223709 1nn13aatratdinialdiinigs nan1sdnuidaiu
aamﬁaaﬁ'mmﬁ%’mlu%m@aaa BALB/c AWUINRINNIORNAWa L. infantum A8 luay

e (Nieto et al., 2011 waz Carrion et al., 2006) LRTRINNTNANAALTS L. donovani 88NN

v v
A )

N £ U 0’ a U é
aulanmelu 2 -3 @eu wazsunsadasnumsdaiasnle (Murray et al., 1987) @4
mmsaa%mU"L@Tdﬁéfu"l,&iﬁgﬁﬁwﬁ'ﬂumﬁ@miﬁuL%almwzmﬂ SINR R TIIWIULT D

a L Qo v QI J ]
LL&&ﬂ’N&JE%LL‘N"ﬂﬂGW HIDRNTNWD AL I@Uﬁ maﬁamau PINUNRSRUINWN YWD UWG?’J@L%’)I%

2 ]
=

v o a =& kg ' 'V ')

JLUSLIN @]U%\‘]ﬁuﬁl‘ﬁ ﬂﬂwqﬂmuiuizﬂzﬁ (Murray et al., 1987) LL@lluﬂ’m%a\‘]ﬁmiW@m’]

A v ~ = A Aa & = A ° v a o
°Dad§$UUQ3JQ3JﬂuLLUUWGW’1LZJ@LE]?J@“]J’]’WI@I@L‘EQ %GL%%U’J%?IV\Lﬂ@ﬂ’]ﬁfaﬂLa‘LlLL‘Llll

=S o g a d}’ ¥ a a
granuloma ﬂ@aqquﬂﬂ@ﬂquE%LLsﬂISQLLazﬁ]’]ﬂ@ﬂi&nmvﬁﬂvLﬂ@ ﬂi:ﬁ“ﬂﬁn’]‘wluﬂ’li
o & a X @ & o & Ao a o
Vnﬂ’]UL%Qﬂia(ﬂTua%]ﬂUSZﬂzﬂqquﬁNHimmad granuloma LRINWIBLTENNINIIRALYN

‘Wld,“(l@aa\‘]

=2 & o o & \ A v & o
mﬂwamiﬁnmmmalumumaﬂaaaﬁ;amiﬂu WUy BALB/C Alasuizaidn
NIVRAALRaAILTa L. siamensis ¥1NNI1T0882 80 VDI IWIK smear VaITwiibanu
FERINNINTAATOTZHLLROUNA Y (AN 7 WAL 14 BAINITAALT) u,a::wumalunﬂ
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smear (38882 100 2849 smear SNUNIRNA) LUE1NTNIRATETZB2IT0TI (N 28 LAz
112 HIMIAaLTe) §OAARBINUNNIATIINL DNA ¢85 PCR Tawuigaluynizoziia
“ . s e  a & L r
V2INIAN FIUNANIIATIIAUTENNALA IaTUN1shaiTa maTesrias wuialuyn
wpznawaINIBaisalanaadiondasgansad Tawudwinzas smear NATOFIIU
Hudau @nsewaz 3.1 luwiun 7 Jeuaz 10 luiwn 14 Sesaz 21.9 luiun 28 auds
Jouaz 81.3 199 1UIU smear NIRNa 1WTUN 112) Win13a32367875 PCR wuiBalunn
% Qs dl g = dql 1 a 43/ v va L
J2UZIANVBINITNARBIONIUINA 7 wadnIRalTe aunisdaiaitinieldianiis
mn"tajwuL%aluﬁmﬁnﬂﬁamoﬂﬁaaqamiﬂﬁuazﬁazﬁ%‘ PCR & %35u388l5A lymphoid
depletion HANITNARBIWLINHIIMIUNINARBANNTZLLIAINANEY FOAARBINUNA
NIANBI NI nynaaes BALB/C liaansaindaida L. infantum aananghale
r _ y & X o
UWAZENANIOWLLTE L. infantum e lusiunaanynanad BALB/c lunifiaizazoziiods
(Nieto et al, 2011 uaz Carrion et al., 2006) BnNIdTILWINDTGUABIBITNAY
' ' Aa & WV v A
BALB/c ligunsnnauauadnanisaalda L. donovani la (Murray et al., 1987) H3814150
oS ldi dhaudeziduundndadaiansniies udrvupiiquinlineuauasdans
onLEuing 819LAaNNANLAVRAIVBININIZAUNNIABGWTE Leishmania lagimags
dl =3 a J ] v dl o v

macrophage NiNUNWKLTE lagu13na39 chemoattractants N33 effector cell Nl
vinalndides dudslaimansnWaw granuloma wianInauauainaniiduiudaize
luaaesld uszlisuisnmsaisa Leishmania Neataaiiuiinle 3snwumsUsngues

\Ta3z82 amastigote LazIa8lIALULISETINRATIA (Nieto et al., 2011 WAz Carrion et

al., 2006)

o %

=S ' o A &/ ' A o
nan1sAnslule liwodwinisadlu glomerulus innanadafiaddgyluyn
JTULIANNNTNARDY A9 L. siamensis 813 luaNNTaRe IiLAaneNTaA wnTaLawlk
glomerulus Y84%YNAAEY BALB/C TINUIIUANGIIAINKANIIANHINITNAREIAALTE L.
. . A Ao A &
chagasi xtiz amastigote TunyNanas BALB/c T9ldurulmanlu glomerulus 1NAL

(proliferative glomerulonephritis) (Prianti et al., 2007)

MIATIA LN TaIz Y amastigote W84 L. siamensis 31N buffy coat smear HGEY
a . % d? ¥ v (5 A A = % A
& Giemsa LmewmLman'}ﬂlmﬂaao@amﬁﬂuuu a’]ﬁ]&IE*T’]L%QY}Lﬂ%VLUVL@ﬁ]’m‘i:EJ‘;L’JS’W]
= a A Qs s a ﬁ' A [l v v
ANWILINN 7 I LLa:smu*’uaamsmma‘luﬂszumaaﬂmaa@anu"l,wmmmmfaﬁ]wuvl,@LLm

INARABIIRNIZEINIUNTITATIINANTOIL T DI LYINTh mﬂfmﬂﬁﬂmaatﬁﬂmaqa
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1 PCR WudnazaaTainan hnazianudnuniglunsasiant DNA vadTaiive

a A R £
wgﬁmmuﬂuvl,@

~ P & A o ' ! o da & o A A
NANTILUIBULNYUALNALR D ALAID ALY Wﬂaqﬂauﬂﬁ@LTQLTWY]’N%Q@@LQQ@NQW

'
=

& A o Vo a & a o o A [ ¢
LN@LR@@]LW]\‘]Q@LL%%@H@Giuﬂ’]i@]@LﬁﬂizﬂZLﬂUUWiﬂu (AUN 7 AT 14 RIIRALDD) 1%?]5%37]

o

msdaltaldnnitasasnuadaifioauasaauinanasateivadsanluiun 14 was

NIAALTALN T %awuima@m?aaﬁ'uNamsﬁﬂmﬁwmmwmmmaﬁ‘ﬁa@L%a L.

v
a/

donovani LL&@GJ’]"I’JZI&%@]’%’N I(ﬂ Uﬁﬁ’lL%@lﬁ]’]ﬂﬂ’]i@? HUBILDR 5@]\‘1(5%“]] 2illaLRaALAY

(erythroblast apoptosis) (Lafuse et al., 2013) WazgaAANBINUMBINUNLHIBFATS L.

Aa

siamensis 8819188 5 18914 mngﬁfﬂ’mﬁwm 6 A% NUN1IZIaRANITINGY
é 1} =) a ¥ v
(Suanlratay et al., 2014) mmm@‘ma:m@mnmm@L%al,mvl,mns:gﬂ (bone marrow

leishmaniasis) FINA LA TS TaA Lo kua (histiocyte) LALAKLTARAIAUILTALRDALAT LiTA

A & A a &
LAY AEINAALAE® (hemophagocytosis) tWNNNYW (Wiwanitkit et al., 2011)

ANTANERNUNITABUFIHAINIITININGGanIIAaLTa L. siamensis ELumé
= dql/ U 1 U s d' s = dql/ 1 g: t:l'
BALB/c mﬂmmcﬂmem\mamawﬁlmuw 112 ARINITAALTOLYINTL U IASNINNT
a Py va o A ° ' Aad A ' &
SaTan19ldRINIILAENIINAALEaaA1 lINLNITN o UAKEINIITININY G aLTa L.
) i = Aa & . . A oA A o Aa
siamensis  ANNVIANVINIAALTD Leishmania &UTROWNUINNRADT98NNFIN

o

A o Ao €N o 1 AdA e o &
LﬂU?“ﬂﬂdi%ﬂ’]i@lﬂﬂﬁuadﬂwﬂuﬂu u“ﬂﬂ\‘liaﬁ@] VL@LLﬂ RUTRUDILTD ITUIBVDILT D

Aa

v a & A & ' a & A
LEUNINNIIRALDTE ITUSLIRNTNAALDT D LLﬂzﬂ’J’]&lLL@]ﬂ@]WGﬂWGW%Eﬂ?iMTQGIEﬁ@] TGI%INL(?’IQ

]
a o o

N3AALTe Leishmania lu‘ﬁ‘k} WuIHANY wwufdmLﬁ]m:mwammamaaﬂ‘mowm%

o

ARBNUAZETTNTIRVDINIABURUBINN AW ULUUETHINI L NIzdaLan@Llaw  (Day,
2007) nsAaLTaLNeInTIAsdlwnIIaneadit enaltiianlun1sisnanadadlasunns
@ - & A a & ¥ A da :
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14.2.1 {Wanussene

auani  Jui dadeusseny oy ilonlaete
(learning objectives)
1 6/1  Introduction to Ny - mMsfunulslad enuuendnewes - sudseiRuaranseddy
" " Y P | o a & W
Protozoology/Rickettsiae TWsldaiuasdl#indun yoslsafAnand@elulwaduly
2558 Vector Bome Diseases - umiGos organelles vaslusladi, sanuazinindolulngy

nlrgadvesluslag, nisdiuundu TusilouuriiSeunasin
Meguindugiu, 2980 uaznsian

Tsm
2 13/1  Haemoflagellates | NV - umbSluuanaan SWitunar - vsudsyiiuavassdfy
-Trypanosoma brucei audiuviUluleiieda (Nagana, maalsaﬁtﬁmmmﬁa‘lunejuﬁ
- Trypanosoma cuzi Sleeping sickness, Chagas disease

- Uhedug eandesganssed iy - $¥ngUstsdugunazasiin
Flagellum, Kinetoplast, Undulating = veadiaiiuarustld anwnsa
membrane uunvliauasasiniidodide

- 90 msunslse msferievedlsn | fiddgyfinelsald
msnelsa, n1530edy, mstosiu

19-23 uns1AN 2558 MR IENdY

3 27/1  Haemoflagellates Il NV - lsAEessn Trypanosoma evansi - nulsyiRuaransedfiy
- Trypancsoma evansi - W, msfiaro, mPATadouazns | voslsrwesiilulsamelne
Unarfu - 3nguUsidugunazasiin

vosioiuacystld annso

Funeliawaznsiaitdedy
v & Ao W od

wasUoaiudiofidfyinelse

4 3/2  Other Kinetoplastidae WS - Leishmaniasis: Visceral and - nsulsyiRnavanseddy
- Leishmania sp. Cutaneous Leishmaniasis | vodlsailiinanded
- 183w, nsfnse, Msidaduuaznis - ‘i’\]ﬂiU'iNﬁllﬁ'luuﬁu'N‘ﬁ')ﬂ
Unafiu mamauuavua*zﬁm aunsn
Fuunviinazasanidady
waztlostudafidrdyiinelsa
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- Trichomonas sp. oy voslsnfiAnandail
- Giardia sp., - wnwmaumuua“.-a%%m
voutpiluarysdid annsa
Punviauaznsinitedy
- wartlastudoitddyiinolsa
6 17/2  Intestinal protozoan WS - 23, nsdade, msidadouarns - nswuseiRuaransedndy
- Amoebic/Amoebic-like Unariu yoslsailiinandai
protozoan - ganmmﬁumuuavuwm
- Ent. histolytica wwuauu,auuw # @150
- Histomonas sp. Tuunyiauazasinidany
- Ciliates uaxﬂmﬁ’m%i‘iﬁﬁﬁmﬁda'['m
- Balantidium sp.
7 24/2  Human malaria MK - aseddguiosiulysledaiifienn - niulsyiRuasasvdndyy
Mosquito Borne Disease ddguniigalumsmsunndwatou | voslimnangelulsamalng
8 2-6 flu1AY 2558 @DUNANINTA USTEY 35% Ufjiinas 15%
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Apicomplexan
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§9n3ui1edugu 1T uay
SEUEMINAW
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17/3

Intestinal Apicomplexan
-Eimeria sp.

Avian coccidiosis

NV

o w & a
UseTRnazansedinuoadol
TN, NMSfnA, MFITITaLAENNS
Joaty

niulseiRuasanssdnfy
o & &
yoalsanifinaindai
ganwmauﬁwuavwmm
vouToiuarUadld annso
Tuunviauazneiiady

v & de w o
| waztpaiudefidfyiinelsa
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24/3

Avian coccidiosis

NV

s o w -
Useifuazansedfyuadsall
W, msfede, mMTdeuazns
Unariu

nulsyiRuaransedndy
- a & X
voslsaiiinandeil

ﬂmﬂmaugwuuav'zwm
'uam:ammuuaﬁlm aunsn
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v e
wayUpaiudafiddgfinelse
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31/3

Intestinal Apicomplexan
- Isospora sp.
- Cryptosporidium sp.

WS

wa o w & o
UseiRuasansedryvontatl
WHin, Nsfnde, Myideduuaznis
Yoariy

niulssiRuavansednyy
i 4 ¥
ypalsaiiinanidedl

wwwi'mﬁumuuane'um
'uw%auuauua"n‘lm au1sn
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o %’ oo o o
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7/4

Tissue Apicomplexan
- Sarcocystis sp.
- Toxoplasma gondii

WS

Use e a'rs~a'mry'uamau
WiIn, Msfinde, myidadouaznig

dasiu

iUl TRnasansrdety
o a Y &
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21/4

Vector Borne Apicomplexan

Avian blood parasite
- Leucocytozoon sp.
- Haemoproteus sp.
- Plasmodium sp.

NV

wm ¢ o & a
Usedduavanszdfnyuontol
Wiw, m3dade, nsidodouaznns
Jaafiu
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uartlpstudoiidndyirolsa

28/4

Tick Borne Apicomplexan
Mammal blood parasite

- Babesia sp.

- Hepatozoon sp.

Tick Borne Rickettsiae
Bacterial Parasites
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14.2.2 Y{U#n1s

i e " HAMIISIUT
aunmi ] VELD) gaew  sUlvunIaeu
(Learning objectives)
1 6/1/58 Bamsdanaguseduguveslsiods | /st Utinsuazande §insusiedugiuAtiadelse
uavwuAiiSoiiulsan
2 13/1  elundy Haemoflagellates MK/ST - UfjiRnsuarande $Snsusredugu Aladulse
19-23 uns1AY 2558 MyARIMINEEY
3 27/1 L‘galuﬂ?ju Haemoflagellates MK/ST | UiRnsuazanSn §dngusadugnu Adedelse
4 32 dWelundy Haemoflagellates MK/ST | Uijiamsuazandn $8ngusiedugu Aladelsa
5 10/2  Other Flagellates WS/MK | UjUiinmsuazann §9ngusnedaugu Adedulse
6 17/2  Entamoeba sp., Histomonas sp., WS/MK  Uiiuimsuazann angusiedugiu Alladulse
Balanticlium sp.
7 24/2 @slundu Apicomplexan  M/ST | UURnsuazante ingusedugiu Aladulse
8 ADUNANNA
9 10/3  Eimeria sp. NV/all | Ufjiiimsuazann §ingustedagiu Alladylse
10 17/3 Avian coccidiosis NV/all | Ujiiimsuazann §ingusiedugiu Aladslse
11 24/3 Isospora sp., Cryptosoporidium sp.  Ws/MK  Ufifnsuaranse $dnsusredugiy Adadulse
12 313 Sarcocystis sp. Toxoplasma gondii  ws/MK | UURnsuazende $3nguindug Aludulse
13 /& Leucocytozoon sp., Haemoproteus  MK/ST  UfjUimsuarandn §3njustedmugiu Alladulse
sp., Plasmodium sp.
13 14 15 Wwiou 2558 aansuntivaine
14 21/4 Babesia sp. Hepatozoon sp. MK/ST  Ujiemsuazandn §ingusredngiu Alledelse
15 | ,g/q Ehrlichia sp. Anaplasma sp. MK/ST | UjjURnsuazanse | $ingustedugiu Aldedulsa
Haemoplasmas
16 daudatgnin
YU F NV = w133m1 Jvmwna (Nareerat Viseshakul)
ST = ausen HedIning
WS = 2505 qunand
MK = usn® unIsssuaeu
14.3 FiamsSeunisaey
X N1SUTIELNY Jowar 70
N5UTIENeGweiusy Jovay
nseAUsIEnsiiAne Jovay
nmsthevenuildfueumny  Sovaz
X Flugoims/Souuenandl  Yosar 30

14.4 Fonsasu
wHulauaz Uiy

X Power Point

X E-Learning / Website
Anvuonaniud
o

X aue
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Pathologic study of LEISHMANIA SIAMENSIS experimental infection in BALB/c

mice by various routes of inoculation

Napat Chansawar\gg:)hop1 Sireekorn Chaisinrur\graung1 Akrawin NiLLakan1 Amica Burasai

3
Theerayuth Kaewalmatawcmg2 Woraporn Sukhumavasi

Leishmania siamensis is a newly emerged parasitic protozoan causing autochthonous
infection in human in Thailand as well as in cattle and horse in Europe and USA. Since
fundamental research in pathology of L. siamensis in murine experimental model is lacking, the
aim of this research was to study the pathology and percentage of L. siamensis-positive BALB/c
mice experimentally inoculated with 5x10° siamensis promastigotes via subcutaneous,
intraperitoneal and intravenous route. Control group was injected with 1x PBS in the same
routes. On 7, 14, 28 and 112 days post-infection, dpi, mice were bled from tail snip to
comparatively evaluate hematocrit values. To study the pathology, they were euthanized and
weights of their livers and spleens were determined. Histopathology of liver, spleen and kidney
was evaluated from formalin-fixed, paraffin-embedded tissue sections and H&E staining. By
microscopic examination of Giemsa-stained buffy coat smear and impression smear, percentage
of L. siamensis amastigote-infected liver and spleen was calculated. The comparative results
revealed dramatic pathological changes in L. siamensis-infected BALB/c mice via intravenous
route compared to the control group. The hematocrit values of intravenously inoculated mice
were significantly lower than do the control group on 7 and 14 dpi (p<0.05). The weights of liver
in such group were significantly higher than do the control group on 7, 14, 28 dpi similar to the
weights of spleen in which they were significantly higher than do the control group in all time
points (p<0.05). The numbers of liver granuloma were significantly greater than do the control
group in all time points (p<0.05). Based on impression smear of intravenous group, 100% of
infected liver stamps were found on 7, 14 dpi, then declined on 28 dpi and eventually not found
on 112 dpi. Conversely, increase of percentages were found on 7, 14 dpi and 100% of infected
spleen were found on 28 and 112 dpi. This study demonstrated that L. siamensis is
experimentally pathogenic in BALB/c mice. Also, intravenous inoculation of L. siamensis induced
striking pathological changes in BALB/c mouse model.

Keywords : Leishmania siamensis, BALB/c mice, experimental infection, pathology

= o year student, Academic Year 2014, Faculty of Veterinary Science, Chulalongkorn University

? Pathology Unit, Department of Veterinary Pathology, Faculty of Veterinary Science,
Chulalongkorn University

= Parasitology Unit, Department of Veterinary Pathology, Faculty of Veterinary Science,

Chulalongkorn University
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BioZoonoSEA

Biotechnology Platform for Research and Training on
Parasitic Zoonoses in South East Asia

GREASE

@ % @ Institut de recherche

pour le développement

with the financial support of the French Ministry of Foreign Affairs

Liberté « Egalité » Fraternité
REPUBLIQUE FRANGAISE

MINISTERE
DES
AFFAIRES ETRANGERES

SUMMARY REPORT

ON THE
Workshop / Training on Biting Insects as
Vectors of Trypanosomes in South East Asia;
from field to laboratory.

which was held 18"-22"® November 2013,
at the Veterinary Research Institute,
Ipoh, Malaysia




Thanks to the financial support of the French Ministry of Foreign Affairs (MAE France,
French Embassy in Bangkok, Thailand), this training workshop “Biting Insects as Vectors of
Trypanosomes in South East Asia; from field to laboratory” was organised by the Veterinary
Research Institute (VRI, Ipoh, Malaysia), Kasetsart University, Mahidol University, IRD and
CIRAD under the umbrellas and in association with:
- BioZoonoSEA, the “Biotechnology Platform for Research and Training on Parasitic
Zoonoses in South East Asia” (Kasetsart University, Mahidol University, CIRAD & IRD);
- GREASE (Monitoring of Epidemic Emerging Risk in South East Asia);
- NAHIAT (Network on Atypical Human Infections by Animal Trypanosomes) (CIRAD-
IRD)
- MSPTM (Malaysian Society of Parasitology & Tropical Medicine) Mid-year Seminar
- ESKIV (Epidemiological Status of Kissing Bugs in Vietnam)

Thanks to Pr Sathaporn Jittapalapong, FVM/KU, for allowing the organisation of the workshop
under the umbrella of BioZoonoSEA platform, and for financial and technical support of KU.
Thanks to the general director of VRI, Dr Mohamed Ramlan, for his very friendly and
collaborative welcome to the VRI, and for available facilities and technical and financial support;
thanks to Dr Chandrawathani Panchadcharam and her collaborators of the VRI, for the
organisation of the workshop, their contribution and support.

Thanks to Dr Reuben Sharma and John Jeffery for their contribution in organising and
supervising lectures, practice and field activities.

Thanks to Dr Jumnongjit Phasuk, Roungthip Masmeatathip, Yudthana Samung, Ronald
Vargas, Woraporn Sukhumavasi, Alan Dargantes, Sylvia Dargantes, Truong Xuan Lam, Wisnu
Nurcahyo, Wayan Tunas Artama, Hamdan M and Géraldine Pertriaux for lectures, practice
supervising and contributions during the Workshop.

Thanks to Erwanas Asmar bin Ismail, Chandrawathani Panchadcharam and Ronald Vargas for
their highly valuable inputs in this Workshop report coordinated by Marc Desquesnes.

Thanks to all lecturers and facilitators for their contribution and supports; they were all very nice
and made of this workshop a professional exchange in a very friendly - thus much appreciated -
atmosphere.
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The Open Workshop on:

VECTORS AND RESERVOIRS OF TRYPANOSOMES

The Open Workshop on: VECTORS AND RESERVOIRS OF TRYPANOSOMES IN SOUTH
EAST ASIA”, 18™ November 2013 was organised in conjunction with the Malaysian Society of
Parasitology & Tropical Medicine MSPTM Mid-year Seminar and the GREASE and NAHIAT
54 persons attended the workshop on first day. The time table, lectures and

networks.

IN SOUTH EAST ASIA”

discussions were held as follows:

Opening Ceremony by Director of VRI: Dr. Ramlan Mohamed

OPENING CEREMONY

Time

Programme

Lecturers

09h15 - 09h30

OPENING CEREMONY BY DIRECTOR OF VRI, Dr Ramlan

09h30 - 10h00

OPENING SPEECHES: PRESIDENT MSPTM, Dr Reuben Sharma, and by the
REPRESENTATIVE OF “BIOZOONOSEA”, Dr Marc Desquesnes

Morning Session Chairperson : Dr. Reuben Sharma & Dr. Jumnongjit Phasuk

10h00 - 10h20

Lecture : Surra in Southern Philippines :
Status, economic impact and tabanid
transmitters.

Dr. Alan Dargantes

10h20 — 10h40

Lecture : Trypanosomes in humans in SEA

Dr. Marc Desquesnes
NAHIAT (CIRAD-IRD)

10h40 - 11h00

Lecture : Research on Biology and Ecology of
blood sucking bugs belonging to subfamily
Triatominae (Heteroptera : Reduviidae) and
their distribution in Vietnam.

Dr. Truong Xuan Lam |IEBR

11h00 - 11h20

Lecture : Wildlife, livestock and Surra :
Malaysian Scenario.

Dr. Chandrawathani
Panchadcharam VRI

11h20 — 11h40

Lecture : Mechanical transmission.

Dr. Marc Desquesnes CIRAD
/ KU

11h40 — 11h55

Lecture : Sandflies and their possible role as
vectors of Leishmania in Thailand.

Dr. Yudthana Samung MU

11h55 - 12h10

Lecture : Leishmanioses in Thailand - A
Review.

Dr. Woraporn Sukhumavasi
cuU

12h40 —13h40

LUNCH TIME (Courtesy of MSPTM)
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Evening Session Chairpersons : Dr. Chandrawathani Panchadcharam & Dr. Ronald Vargas

14h00 — 140h25 | Lecture : The Current Status of Surra in Indonesia. | Dr. Wayan Artama UGM

14h20 - 14h40 | Lecture : Diversity of Biting Flies in Yogyakarta, Dr. Wisnu Nurcahyo UGM
Indonesia.

14h40 -15h00 | Lecture : Hematophagous muscid and tabanid Dr. Jumnongjit Phasuk
flies in Saraburi Province , Thailand. KU

15h00 —15h20 | Lecture : Common flies in Malaysia and Integrated | Dr. Hamdan M. USM
Control Methods.

15h20 —15h40 | Lecture : Molecular detection, genotyping and Dr. Reuben Sharma UPM
antigenic variation of Trypanosoma evansi in
Malaysia.

15h40 —16h00 | Lecture : Strengthening cross-sectoral and Dr R Vargas, Mahidol
multidisciplinary exchanges about University and Dr. Serge
Trypanosomosis management at the Animal- Morand CNRS
Human-Environment Interface Representative of

GREASE (excused)
16h00 Open discussions on One-Health concept on :
“BITING INSECTS AND TRYPANOSOMOSES”
16h00 —17h15 CLOSING REMARKS & TEA

Prior to the Open Discussion on the applicability (feasibility) of the One-Health Paradigm
concept on “BITING INSECTS AND TRYPANOSOMOSIS” a lecture on “Strengthening Cross-sectoral
and Multidisciplinary Exchanges About Trypanosomosis management at the Animal-Human-
Environment Interface” was given by Dr. R. VVargas, Mahidol university using most of the slides
prepared by S. Morand, CIRAD-CNRS (excused for this workshop, unfortunately not in a
position to attend).

The lecture covered conceptual aspects on the interaction of one health domains, cross-
sectorial and multidisciplinary exchanges (collaboration), the animal and human health risks.
Concepts describing the management of problems (wicked) at the interface between eco-
system health, animal health and human health. Notes on that One Health will not change what
we do, but rather how we will do it; as well as the opportunity to change how we approach
zoonotic diseases.

Following the lecture, a general discussion was held on the impact of Trypanosomes in various
countries and it was emphasized that, in most of the SEA countries, surra is a neglected
disease which ranks quite low in the priorities of the sanitary authorities. However, in the
Philippines, the impact of surra was quantified in buffaloes - thanks to a mathematical model
developed in conjunction by R Dobson and A Dargantes. Participants suggested that this
model would be adapted to the situation in other counties, in order to help ranking surra in a
better place amongst prioritized diseases of these countries. It was reminded that this is one of
the objectives of the Working Group 4 of GREASE Network and could be more discussed
during the annual meeting of this group in 3-7 March 2014, Hanoi, Vietnam.

Dr Artama (UGM) gave the example of Indonesia where surra is ranking 13" place of the
disease. Further discussions with Dr Wisnu and Dr Artama also indicated that the rank of
priority may be highly variable from a province to another, which makes it very confusing when
considering only the national ranking of a disease. Situations in various hosts may even not be
comparable, for example in buffaloes and horses, the later developing most of the time a fatal
disease while the former act both as a reservoir and a host sometime exhibiting sub-clinical or
confusing signs of the infection.

Under the one health concept, it was also emphasized that ranking diseases affecting humans

and diseases affecting animals may be very confusing since human health (and life) concern
may ever have a priority on animal health concern (which may in some instances be limited to
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economical concept). Consequently, as concerns trypanosomoses in Asia, since the impact in
human was so far very limited (below 15 cases), the disease is mostly considered for its impact
in animals, which, as emphasized earlier, may be undetected or limited.

As for the vectors themselves it was emphasized that human blood was found with a
prevalence of around 40% in Philippine tabanids, which makes tabanids very efficient potential
vectors of zoonotic diseases.

The Malaysian Society of Parasitology and Tropical Medicine (MSPTM) was strongly
represented with Dr Chandrawathani P, Dr Reuben Sharma and Mr John Jeffrey, old stalwarts
of the society and who have been working on parasitology and entomology over several
decades. The exchange of knowledge and networking among Malaysian and ASEAN
entomologists was enlightening and this will speed up the learning curve for all concerned. It is
the aim of the MSPTM to continue and support such activities by sponsoring and encouraging
parasitology among young scientists. The epidemiology of trypanosomes and spread of their
vectors will be emphasized as part of a continuous nation-wide screen on blood parasites of
livestock and wildlife, undertaken by various local academic and government institutions.

Up left and right: Participants and lecture by Dr Marc Desquesnes, CIRAD/KU BioZoonoSea
Meddle from left to right: Dr Alan Dargantes, CMU, Philippines, Dr Chandrawathani Panchadcharam, VRI & Dr Reuben Sharma, UPM, Malaysia
Lower from left to right: Dr Wayan Tunas Artama UGM, Indonesia, Dr Truong Xuan Lam, IEBR, Vietnam & Dr Jumnongjit Phasuk, FVM/KU, Thailand.
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Iﬁ‘ Représentation de Thailande Tél : (66 2) 670 4260 Représentant
Fax : (66 2) 670 4265 Tél : (66 2) 670 4263

179, Wireless Road, Lumpini

Institut de recherche Pathumwan, Bangkok 10330 Courriel : thailande@ird.fr (66 81) 826 4056
pour le développement Thailande
INVITATION LETTER November 7th, 2014

Dear Dr. Woraporn Sukhumavasi

Under the umbrellas of BioZoonoSEA, the “Biotechnology Platform for Research and Training on Parasitic
Zoonoses in South Est Asia” and with the financial support of the PPR SELTAR from IRD, we are pleased to
inform you about the Leishmaniasis Workshop that will be held from 13th to 14th November 2014, at the
Faculty of Tropical Medicine, Mahidol University in partnership with Kasetsart University (Faculty of Veterinary
Medicine) and the French institutes CIRAD (Centre de Coopération International en Recherche Agronomique
pour le Développement) and IRD (Institut de Recherche pour le Développement).

We are organizing this workshop to make a point, to exchange information, and to help understanding the
epidemiological and entomological characteristics of Leishmaniasis and its vectors in Thailand.

This 2 days workshop will be split into 2 main sessions:

- The first day will be devoted to an update of the situation of Leishmaniasis in Thailand (extent of the disease,
epidemiology, vectors...) involving mainly speakers from Thailand, but also from abroad.

- The second day will be devoted to discussions on: (i) how to gather and coordinate the means and the skills
to study any new case of Leishmaniasis that could be detected in Thailand, and (ii) to develop a joint research
project to study the emergence of Leishmaniasis in Thailand/Southeast Asia. Because of its epidemiological
complexity (vectors, reservoirs...), this kind of project will require complementarities between medical and
veterinary medicine, entomology and environmental and social sciences.

Might you be available at that time, we believe that your presence and contribution would be highly beneficial
to the development of knowledge and further control of the emerging cases of Leishmaniasis in Thailand and
SEA. Based on your own experience of Leishmaniasis in Thailand, would you please feel free to propose a
presentation to the committee.

If you need any further information, please let us know. Thanks in advance for your kind and fruitfull
collaboration.

Sincerely yours

Dr. HERDER Stephane, IRD - UMR177-Intertryp

Department of Parasitology, Faculty of Veterinary Medicine
Kasetsart University, Chatuchak

10900 Bangkok, Thailand

Fax: +66(0)29 42 84 38

Cell: +66 (0)8 14 01 58 83

Email : stephane.herder@ird.fr
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Leishmaniasis in Thailand

Chalerm Prakiat seminar room on 5th floor Chalerm Prakiat Building
Faculty of Tropical Medicine Mahidol University, Bangkok

Thursday November 13, 2014

08.30-09.00 Registration
Opening Ceremony

09.00-09.30 Pr. Yaowalark Sukthana, Dean of FTM, Mahidol University

IRD, Dr. J. Berger, Representative for Thailand, India & Nepal

IRD, Dr. H. Tissot-Dupont, Head of Health Department
Pr. Sathaporn lJittapalapong, FVM, Kasetsart University

1% Session: Keynote Speakers
9.30-10.15 Pr. Saovanee Leelayoova | Leishmaniasis in Thailand: Phramongkutklao experiences
10.15-10.45 Coffee Break
10.45-11.30 Dr. Jean Loup Lemesre Leishmania vaccines progress and problems
11.30-12.00 Dr. Woraporn Sukhumavasi ::;.::::::n::i:gna:\;:nr::er:vo::Ibiology, e i A
12.00-12.15 Dr. Aurelie Binot The GREASE Network
12.15-13.15 Lunch break
13.15-14.00 Pr. Chamnarn Apiwathnasorn Sandflies, the vectors of Leishmaniasis
14.00-14.45 Dr. Padet Siriyasatien Leishmaniasis in Thailand: Chulalongkorn experiences

2nd Session: Short Talk

14.45-15.00 Dr. Marc Desquesnes Clinical features of Leishmania in dogs
15.00-15.15 Dr. Burin Nimsuphan Leishmaniasis in animals
15.15-15.30
15.30-16.00 Coffee Break
I

Friday November 14, 2014

Discussion Session

8.30-10.00 Dr. Aurelie Binot | Participative approach — One Health context
10.00-10.30 Coffee break
10.30-12.00 Discussions on a common “One Health”project on Leishmaniasis
12.00-13.00 Lunch
13.00-13.30 Conclusions & closing ceremony
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