Ql

\

|2
k)
ullY

FBWITRTUFNY IR

Tasens

y 'Y ['Y) = 1 2 a 1 'Y} &
nINawIARLULNINadaugnsasanwlnsaadaialulnlaslzisas

&
LNELagy”

lag w1 8155 WIRIARNAIN uazam:

4 NNATNWE 2551



nLaTfl RDG4920060

FBWITRTUANY IR

Tasens

[ U :{( 1 ‘3 a ] U 6
“MInMwIaRLULNMIMagaugndzassywinsaasainlulnlaalsiyas

&
INNZLRES”
YA o o o
ARV f9nA
1.W18 §15T WInTnaiN Wil ATRFMIUNNEANEAT UNIINLINDDDULTIN
2,918 ANY MYYAT ATAEAIUNNLANEAT UNIINLINDTDWULTIS

a Q€ ~ g a g 1
3. W98 UITRINNI maqmm‘wm ﬂmzamuwwﬂmam% URIINBNEVDIELNY

siusuulasdinnunamusiuayuniie (am)
@nunlumsuibduvesdiss and. lidududeaiudioanalyl)



Executive Summary
¢
nilszain
nﬂ. ad a . X |dld A A AI J
1. WamATNINE® docyst laansilawlaniiuszanTawunndslin
2. 1WediuiTmIuen sporozoites NdFIaIR ldswaninNgauazlifslaentuion
nga
3. e Tlal ANz RN NFA&IMTUNT infection Uad Eimeria tenella
& &
TuLraswIzias
4. WawUSunanwnnzanwad DMSO &wiultusids sporozoits

>

' a
a0 aUnsab uazisne

NNINA® Socyst
v ¢ & & ) & o v a A o ) a &
Vl,ﬂwu'ﬁmmail,amasmq 1 2% LREINIUIRIINEN NI AN aINNIIRALTD

q

uazandaunusatTadavadln walnlsininal 500 N ﬁlwq@iﬁmmiwaumﬁu

U b

a o & o ° - ] A o
Jau 3 2% nunian 6ocyst 3NUwIN 50,000 Gocyst @lavl,ﬂ%%\‘i@l’)

. Adda vo
N3N sporozoites NATAG LA b F1UIUUIN

WAL Bocyst NNKHI bEaW YinTtauilanaandle pepsin WAz docysts aan
IINMINETWIT 628 Clorox © WHtdw ¥ docysts lunszduliiinns sporulate lasnsu
Tu 2 1Wasiud (wiv) potassium dichromate (K,Cr,0,) 1% 48 T lusudrvilwildanvas
sporulated 6ocysts LANLALAINTEUNNGLE glass beads 1#1@ 0.5 mm lagnsien
atnaussTseIoasn luiifasldwiiag Si (Shaked Interval) B9 1 SI nanwRe M3
froedasmn 10 a3 assaz 1 Jufuasluudaz SI 9swn 1 wiftendurinmsges
Lﬂﬁaﬂﬁ:&l sporocysts @18n3@ Taurocholic 1 LUasidua (Sigma) WRNAL trypsin 0.25
\Wasidua (Sigma) ﬂuﬁqmﬂgﬁ 41 IATaLToR sporozoites ﬁ]:gmwnaaﬂmmﬂﬁaﬂ
@28 column separation technique Iﬂﬁﬁ’]ﬂﬁﬂ‘i‘iﬁ; nylon wool Lz DEAE-cellulose
(Sigma) lunszuanfiaenvua 3 ua. 1 PBSG buffer pH 8.0

msm‘*ﬁﬁmmaﬁmwuﬁmﬁmm:auﬁm%’umi infection Va4 E. fenella

sporozoites 1% 100,000 LT&] infect 18 MDBK, BEK, SK-6 uaz Vero 4
agjuw Tissue Culture Coverslips mmmﬁumﬂuﬁnmo 13 §adluay wazll confluency 70-
80 L1asL5ud Tissue Culture Coverslips ﬁ]:gmﬁuﬁnm@mﬁuﬁaﬁﬁa 16, 24, 46, 71, 96,
120 usz 166 Talud udrdedIn PBS pH 7.4 mawg aswuahly fix @e Bouin
solution #aueiu® Periodic acid-Schiff (PAS) (Sigma-Aldrich) ﬁmiwmmsnaﬁﬁgn

infection LazAIIANIIZLLNITIULAULADEY E.tenella Tuimas



USuN s nuNz &Ny DMSO & YUl tusuds sporozoits

Sporozites 3144 1,400,000 lua 1 susudedsfisanas DMSO drsruasdalil
fa 0, 1, 3, 5 uaz 10 wWedldud usnalunseautudsawa 1.5 wa. gninluusuamngd
1w 4°C Tugiuun 30 wafl mnfuﬁn%m’%aaamqmaﬁ (Biocool 1l) Tag@ssnnnyan
gunnian 4°C s -70°C lasfiminagungiiunfias 1°C Lﬁaqmﬁgﬁmamaa@a@ﬁa
70°C udvhasuglululasiownaing mszmeiainnauanldanwiunszvinlagns
ﬁﬂ;ﬂuﬂmiwqm%gﬁ 41 2IFLTALTIRNWA ¥INNNIHUI I sporozoites LLa:Lsﬁaﬁﬁgn

infection MAWLAZARINITHT LD

NANIINAADI

Srwanlafianansau docysts "L@T’%:a%iﬁﬂizmm 80 ©14 90 Wasitud & nsu
’E'w?‘ivl,fi"ﬂ'm%aaaﬂmgaqﬂffua%ﬂumﬁuﬁ 7 feui 10 wmasmitlawd@e  mande
sporozoites “?'iazm@LLazﬁﬁl"’]uaumﬂﬁ?uﬁmmzmeéﬁU glass bead %\‘lfﬁﬂmu Si “7'1'
mmzauﬁm‘fuamwmimaaaf‘ta;Jii:m’m SI A 10 89 SI @ 12 weiiefidud
sporocysts bnatdsd 90 afidud  &wmSunsHenidfanuad sporocysts G8nIa
Taurocholic 1 Wasiud wawny Trypsin 0.25 Wastdud 1 WuIs=EzIMMILNT
wianzawaglutie 90 fis 120 wifl mzflutisnafidafiuduas sporozoites g
ﬁq@ (70 ©19 74 \Wasidud)

AIMNHNANIINAFBINLNNT infection VBI sporozoites IuLGﬁaﬁﬁv’G 4 1hafe BEK, SK-
6, Vero Waz MDBK andlsnennlanunswaunvad sporozoites AMBWAINTT infection
lwaad sK-6 a1y 24 72139 uaz Vero 211) 48 2139 WazanMInUS I intracellular
sporozoites Lll%&lllLﬁﬂuﬁulumaﬁiwiawﬁ@ﬁ?u MDBK {31424 intracellular sporozoites
Tu coverslip mﬂ‘ﬁlq@ fMRTUMIN@UIVRI E. tenella liawas BEK %Ggﬂ infection Lﬁa
01 1 *Tuﬁ?uwmwz@me] WRIMT infection og 4 20zf8 Intracellular sporozoites 71 24
fﬁi&ld%ﬁdm‘i infection Immature schizonts 14 cytoplasm 2a9188 BEK ﬁL’Jm 48
"Bl"ﬂmﬁé'dﬂ’ﬁ infection Mature schizonts ﬁl 72 %L’ﬂmﬁﬁ'dﬂ’ﬁ infection ez Extra-cellular
merozoits GanuLStmfiilnalaen uaz aslulawmse 1 92 Taluswasms infection
aeglsfimuiiiofaaumsnawuey Etenella soldauiis 166 Taluswasms infection
laiwy complete development U84 E. tenella Tulraaaanan

MIWTUD sporozoites lasls DMSO tilu cryoprotectant wuinanunsatlasnums
WANFAEUBI sporozoites "L@TLﬁaLﬁﬂuﬁUﬂsjuﬁVL&iLau cryoprotectant agnslsfianuiiionn
sproozoites mz\hﬂi’ummaaums infection MU MDBK LUasl&IWLi1nT infection aaad

YNNI 90 LasiEua



UNAnga

di v Q€ 1 dgl/ a 1 a a 1

ialinInesaugnivesayulnsdaitadalulifidszaniam 1
fuilfesenlainoualddaslsliidusrwunnlaslaidndn  F9levinmanamdunuy

g 1 ¥ =) U v ¥ QI g; ] =)
minaseunnivatayulnidaredalulilaslfisadiniziaos Suasudniinda socyst
Ilddanmanndasinadesldeny 1 Tudsemnsinauenudaldaudisimin 500
@ 9 o & 9 & A ide & A =& ¢ = & ., A
niuuimge 3 Tudlewdedanulinduizedans 80-90 iwasiduduaztrafinums
JULTazuAUN laawulug19TUA 7 09 10 %adle U NUUINATIAL docyst I@my@]
v v (Y . " ¥, ®
PNNHI lFAUaLane Iy pepsin WATLEN Gocysts BBNINNAINENWNT @38 Clorox  LEH
i oocysts ldnszduliiiams sporulate lasnmisuzlu 2 wesifud (wiv) potassium
dichromate (K,Cr,0,) %1% 48 T laduadvinlAifanwas sporulated docysts kanlasnns
NIZUNNGE glass beads 2#1@ 0.5 mm 10 89 12 Sl azld sporocysts U3zuts 90
wWaiidud 1nuurinmatiasifaniu sporocysts @28 Taurocholic 1 tafifud (Sigma)
) . ¢ < € . A a a ]
WEUNU trypsin 0.25 Lasidud (Sigma) UuNamnnd 41 adALwalBawlinszozIaIns
oA . . =< a & ' Aa ¢ & 6 .
Unfiaunzanaglugig 90 89 120 wifl innudugrinmniiilaiiduduas sporozoites
iﬁd‘ﬁq@ ANBHULN sporozoites aananidfan @2 column separation technique lagyi
N1IU379 nylon wool ez DEAE-cellulose (Sigma) lunszuaniiasnawia 3 ua. 1w PBSG
o _ 4 v ) &
buffer pH 8.0 ala sporozoites F9ldfiiaen oocysts WA sporocysts Walu TNl
Snadanuaiisonasasanunsasihadsluaasinnziaosle
ANKNANNT infection LTARLAIZLREIAE sporozoites WL11 sporozoites infection LIRS
MDBK ld@nga inanzdwivsh il flwduduuwuunmmesey
fuTunsusuds sporozoites laeld DMSO il cryoprotectant WuUiN&NNT

flasriunsuanaansue sporozoites ldillaifinuiunguinlaidu cryoprotectant at1slan
aN3LABYN sproozoites LRANTHUIINARBUMT infection AU MDBK LTAALAIWLINMNT
infection aAAINIANTN 90 LWasidud aanudITmInsudiainandsldmunzaudniuns

& o . ~ . . &
\ALSN1N sporozoits e Lt AT infection Lag



ST LaU1 RDG4920060
Tasony
[ Y =3 1 aq, =Y [l % 6
“MInamIaBLULNMINadaugnszasyninsaadeialulilagldizad
LNNZLR 29”

FBWITAUUFNY IO

' ~ [y
daufl 1 2oaalasonis
%aﬁmﬁﬂmdmﬁ?ﬁﬂﬁunu: 8153 wsngaﬂﬁwﬁ

v v
o o

Tasam3BUIuA 15 HUeNon W.¢. 2549 TIWNIMNTATNISBTIR® 18 Laon
w1

TUTI9GILA TR 15 Tenpm W.a. 2549 F93%7 15 Hwnaw w.a. 2550
MewaNUTIRas 2

TUT 190U TR 15 Tunay W.e. 2550 A9TUR 15 AueENEH W.a. 2550
MewaNNTIResf 3

TUT90ILATN 15 NI W.6. 2550 D9IUN 15 DWW W.¢. 2551

AU 2 I1YIWNIZUIBNITNIIY
1. Tusayu 18 L@aunu wayinw e
O Gade an. w3 s, 24 33
O Usegunianddn 21 o33 Wwisas
2. NUNIBLAZ I WINY 8 A9
b.wi3ailynIMIviniee 12 a39
a 6 Ej
c. AATITHND 8 A9
2. lwsau 6 L@aunrIuuIYNuLlaaaaNIuITalan
O guiinnvindse s1waw 134 wiin
' A A o e
O dw paper NiNgIVad 70 T

M| Aundayania intemet 20 A3
' A &
#2911 3 31291 aR

AULONRIINULL

@ laseng)
U 4 NUANWUT 2552



{1Lauii RDG 5020002
% 2 £ ' & a ' v [ 3
lassn1s mykawduwuumnaseugnvasayulnsdaredalulilasldisad
&
LNNZLREN
[ 6
agiszasavaslaons
‘ﬂl ad a . Y Ud'd a A nl cg/
1. aw3TmInaa docyst lasmsilanlanddsednTawanndsdu
2. \WaUSUiTnsusn sporozoites NRAIalR lddwanannigauszlizslaanduias
5@
A P & A A A o o [ . .
3. WemzllaumasinzidsafianzaufigadmiumInawvad Eimeria tenella L
LIARLAZLAE

4. WarmnUSunaimanzanuad DMSO &wsultusuds sporozoits

iﬂﬂazlfé'mwami@‘hLﬁm’lmaﬂmomimwLqumuI@magﬂ CREAS)
(% & o { @ a o 6
NIINA N LLﬂi}jﬂﬁ]'\ﬂ%'\N%‘lﬂaNizlﬁ NITININ L'ﬁa‘l‘fu.l%ﬁ"lilﬂiﬂlﬂ'l‘ﬁ']?sl%ﬂ@l']

3THZINT 26 AAAY 2549 f97%N 18 waaIna% 2551

NANIIN (activities) NN AN NAaNIIA BRI

a5y (aauumn)

dl ad a A t;l’ |t:lI t:? v t;l’ dy t:ll
1.1NaRIIDNINAG 1135 adedlan | 1iRsslAdlsemisiRsaTeinanen
socyst laumisilawld | ildlady  cocyst | Audaasudiiaeldliliashand
NiUszAnSaIwann sanuLdudwinann | dunudaiadaaiinngn 500 NN
AI J a g U ¥ a o 1
9% WaLIULTBBENNN Jawradaazvinlila 80-90

v o 6 < 6 dw a [ o A
Wiaunu wWasidudruiraiaaanunlug19iu

7 D97UN 10 Ba9laTULDD

A v ad [ . ~ o A . v

2. WalIuATNIIUeN 2.9 sporozoites 2.“/1’m’15"fqllll,ﬂaaﬂ bocyst @18 glass
sporozoites NRTIAMNA | UshaanFsvaents | bead 2u1@ 0.5 mm 9 10 §14 12 SI 22
vl,ﬁﬁ‘iﬂmumﬂﬁqmaxﬁ i LRan  Gocyst | b6 sporocysts Uszanas 90 LafiGud
adﬂaauﬂuﬁayﬁq@ Waz sporocysts Waz | wazeiasllfan sporocysts aaneae

& X @ . 6 & 6
NNTaMIT JINNILTA | NNIMINTA Taurocholic 1 Lilasidiue
uuALIe WENNU trypsin 0.25 1Wasidud Uuf
9NN 41 DIALTALTEE W1tk 90 09
120 wN 2 ldasiFuduasg
sporozoites  FINEA  IINUUULNG
Uaanduaanadipis column

separation technique azld




sporozoites NazanaLninzNazsin luly

11n"7 infection LTARLNIZLREN

3N THALTRS

X 4
LNIZLR I NLANE T
ﬁq@éﬁﬁ%‘umsﬁ@um
U89 Eimeria tenella 1%

& &
LORRNLNIZEREN

3. NIUTRAVAILTRR
X 4

LR IR NNE Y

§WIUNNT  infection

U8 sporozoites

3 LTANNIZLR IR RN RN E RTINS
infection Y83 sporozoites laun oad
MDBK Whasanilasitudanny
. . dl o‘d' U
infection gowqmlumsmmaaﬂl"ﬁ

gj a? a % 1 6
nagaUluazsth 4 TR LALALTAA

MDBK, Vero, SK-6 Waz BEK

4. NawUSu N
ANIZRNYDY  DMSO
fnyulTusud

sporozoites

4 \efsanmun
ANIZRNYDY DMSO
fnyultlumane

W sporozoites

4 ATmsuzudalasnisls DMSO
0,1,35 waz 10 asiduadn
cryoprotectant wuwuIngelung

Tnwn IR TR s AN HRRINI
NITUIUNSUTUTILALANTAZANY W6l
lasnunsnrinldiragasanuziniIm

Tunns infection VL@T

ToAALABLAZTDLRMOUUEDY ) 6ia &N

BInilaTInIg

U 4 qumﬁuﬁf 2552




Tasony

Q v Qg 1 ¥ = 1 v ¥
mMyNamduiuumMImesaunnivesayuiwidazedalulilaslfisadinnzians

UNIH
=) (=4 =) dl o Qs Qs Q f U =} 1

liada ulsaszuumaduamsnganlusailagsaiazugaianmiaafodng
= A o o oA A a & o ' .
Lﬂugmaa@mﬂmiama‘umaomvl,ammm@;mnmm@Lﬁalﬂsimsmluﬂqw coccidia WAz
wu'ldludadifounnofia dmivlulide coccidia Miusnagazadlunga Eimeria spp.
Wattiu luslasanandaniolwaasd@lugiw caecum wadln 1@aldslaghazvinany
wﬁfoqﬁﬂﬁ lwan ldantay qusﬂﬁ"Lﬁﬂa51LﬁaqmvxgﬁLLa:ﬂaﬂw%uluIsoL%auga oh)
Tagrashwdontwane g lindaesfiaguuiszends (Dwlen wiadwdea lraz
PIDUTA NUDIMITHEY RUIIRY ﬁuﬁ%auauquﬁu 16979 RINIITA Lazey &A% bAN
WWwlinzasiaz lidasinains nanda lafiaaid dvntinaaadatnan Ve laiaa

nalnmufalialuliiiaainmsflidy Unsporulated socysts aananfusa uag

o =2 o o A = A & . A v
ITL’JQ’] 10392 Quluaﬂ’]WLn@ﬂa@JﬂL“N’]zﬁNﬂﬁ]ZLﬂaﬂuLﬂu Sporulated 6ocysts LQJE]L?J’]Q

flabn Oocysts  AzRUNENUINHasuazmMIdudveasd ldin i Gocysts  wanaan
Sporocysts 90BNV LALLIBNIUBY  Sporocysts  FNHANUNIALAZINLa8ALYIN A ML

! . A v ° d &
Sporocysts uaAnaanuazilaay  Sporozoites saninTAndNgiTad AUl 9Nt

. Y Aa ' dﬁ a . .
Sporozoites fﬂS:L"ll’]’gffszslzﬂ’l‘iLﬁ]‘mJuLL‘LIUVLZJfJLWﬂ PILLININNTILYE Trophozoit, Schizont
ILee Merozoite luﬁq@%dmaﬁﬁﬂﬁﬁﬁ Merozoite a%iﬁ]:l,l,@ﬂaanﬂdam free merozoit

. @ ° . & A a ' A
anaN waz free merozoit azitngimadin ldlndBnaTauIzHEMIRTYPUULLLILNG T2z
Iaidu microgamont L% macrogamont agimsﬂuwnaa"wvl,é? AN free microgametocyte
WIUNL macrogametocyte bt zygote WATLANBAANNNNLTAE LF LNEN9LEA
811113.J4% Unsporulated docysts @a 11/ (gﬂﬁ 1)

Tagtiudnuinislduuiesin Oocysts lallenadifiasann Oocysts  dAaudns
numu Sisesnsdsznauniiluanazwmiaiinidu ammonia uaz methyl bromide (i
A v A . < o ' = o daa A | o \ o A
Altlanad ag1alsiony  ssasnarndundaninwde limanzlumsls  sunsldiie
s Y a d%’ a g: a v o a s a 6y a
snmuazilasnwdalunmadunaimsnuinisldensiwan wenldsiden Taniaitanaan
TR LUNDTU QMNBEn Uz Iwamwg‘%a lunssnslse wiaanvvznanenluinvde

A o [ A PN A kg = A w
awniieilasiulin GeralWifanaiiolugasnnisumadoeln Nédyde Nadunu

. y X o« . . R o o oAy &
uwaz Fenandwluiiali ugdassadenisseaniiiali usniluduanudauilnaiiie
A o . A & a ° o A g o A . A
lignde lusuasayulwsiimmuiimahannessdldineilosnuliadalulinaosdia
\i% Du and Hu 2004 nasaslfayulninaniunassiialdun Uncariae Ramulus cum

Uncis, Agrimoniae Herba, Sanguisorbae Radix, Eclipta Prostrate Herba, Pulsatillae



Radix, Sophorae Flavescentis Radix, Rehmanniae Radix and Glycyrrhizae Radix WU
' o ' . B Y o A

a&;uvl,wsmmmmU‘i‘]aoﬂumsﬂwﬁnﬂ Eimeria tenella "me‘uwm #38 Youn and Noh
Qs‘ > =Y 1 Qs‘ >

2001 maaquﬁ"uaamiaﬂ@mr}mguvl,wsﬁa 15 wRauaznuinfigntlunmssnenlsalu

[ £ \ = ad o \ o ' A Ao aaA &

TAURHS 2819 IAANNITNNINARAUAINENIG DM LN lunInaraudiiTaana  1wmg

NARDUNA ILAEATI LadaddnTaesln Jawda uas em"l,mﬁamngsaﬂim wanaNth

g9l Ta I BlwINARa LN

gﬂﬁ 1 2993%3auey Eimeria tenella winslavudasardanananoasaeluite 1.
Sporozoit, 2. Trophozoit Iuﬁﬁﬁﬁﬂmsﬁaa{madﬁﬂﬁ, 3. Schizont, 4. Merozoit, 5. Free
Merozoit, 6. Macrogametozyte, 7. Macrogamete, 8. Merozoit Tu Lymphocyte, 9.
Microgametozyte, 10. Microgamete, 11. Zygote, 12. Intracellular Sporont, 13.
Unsporulated 6ocyst, 14. docyst 1379 Sporoblast, 15. docyst 1379 Sporozoit
AalUadann: Klotz, C. (2005)

gmSuuwIAemnasaugnsvessnduialuwaisfsaiudinaudl 1965
Tao Patton lduaasliifiwinaansaiaes Eimeria tenella 1 Madin-Darby kidney (MDBK)
cells Femnansanuidoluszo=iliodmwalwaanziaesld vilwlunandean Stout
and Quellette 1973 lelFnsiwz1a89 Eimeria tenella luiwaiwnziaaaiie screen vnns

YIRIILANN TV Ta  Eimeria tenella I@amsm’mmL%a‘lul,smmunﬁao@ammﬁ



' <3 dgl/ . . a va le, ' a a aa

atnilafiany e Eimeria tenella 133ty ladlwaaimzifssdasiiany  uazgannin
I3 ' [ A . '
WNNzaNATUANG9nwll G4 Tierney and Mulcahy, 2003 83131 18 Baby Hamster
Kidney (BHK) uaz MDBK ifuimafinunzaulumy infection w89 sporozoits figalay
A A a o v o ¢ & &

wwzngmngdl 41 aseusaduanoldanuiduduras Co, 5 Wafifud lasianiznin
#aINTA E. tenella Walwnaa luUilu merozoits 138 3382 Sexual stage 1Uandansasns
Oocysts 8814 13Aau 3N infection waz WAl lAFINTOWERES E. tenella TAlaaud
Unngluenssfinamssnuiuinundeudedaslsisiiofnsansimanzsy  lu
FwadeNvadn asnnddiionansadnafiuand i aa ngudIdBIEua M3
v =g A AAA A Ao aa v
W1 Model anwmalmnziiadiianaunumsnaseulaslslniiia Selldedfelidas
Wedld lanammaseufiniadinit mldsuanaseudumaianaywlng lanans

FRA LI ULIANIUAT NN leRaLaFsensna Wnaraulwlidald



Q

HEEEA

nﬂ. ad a . 2 |dld a A AI J
LWARIIBNNINAG docyst I@]Elﬂ'??l]E]%VLﬂY]Nﬂizﬁ‘Y]ﬁﬂ”IW&ﬂﬂﬂd"llu

N -~

~ v aa . Aaaa vo P Aa @
WWalSUATNNIWeN  sporozoites mmmslﬂﬂmmummq@LLa:waaﬂaauﬂuuaa
ﬁq@
3. Lﬁam"ﬁﬁ@Lsﬁaa‘LW’]zLﬁmﬁmmmuﬁqméww%’ums infection Va9 Eimeria tenella
& kg
T raawzta g
4. WNawUSunaiwnnzanued DMSO &wiultusids sporozoits

ASn1snaaas

§ I

\Ba Eimeria tenella maamwtﬁyﬂa LAY Iﬁ

\o Eimeria tenella "L@Tﬁnﬂmwakl,l,mw:ﬁmad 37.07. #uyInl usndlia n1a3m
WENDTIINGT ATALFMIUNNLFAIFEAT NAINLBBVBULAY LTAR BEK, SK-6 Waz Vero
VL@‘T%'ummméLmﬁ:ﬁmﬂ guﬁ%%’ml,azﬁ'@umﬂﬁﬁmLLW“nﬁmﬂmi'uaamﬁmmﬁamuuu
UDULAY

188 MDBK 1@3UAWauA RN Dr. Roland Riebe 910 Friedrich-Loeffler-

Institut UszineLasaindh

& ¢
AINNILAYILDAR

DTN MSUIREILTASINIAE MDBK luznaidsaimadae Minimum essential
medium (MEM) in Hank’s salt: MEM in Earle’s salt 997&3% 1:1 (pH 7.4) Foduaealud
fia fetal bovine serum 5 LUa3iGud, sodium pyruvate 10 mM wae GlutaMax 10 mM &%
B3R BILTARIWNELAEY MDBK lu tissue culture plate U110 24 #au Huld DMEM 49
Lﬁ&la’li@iavlﬂf: fetal bovine serum 5 Lﬂa‘is‘ﬁm‘i', sodium pyruvate 10 mM Las GlutaMax
10 mM

DM TENMILLR BT SR H9B 9 Tuwnaidesiadias tissue culture plate lu
ﬂ’liﬂﬂaa\‘i‘m"ﬁ' Minimum essential medium (MEM) in Earle’s salt (pH 7.4) %dLaua’liﬁiavLﬂf:
fa fetal bovine serum 5 L‘]Jaﬁ(l,%u@i sodium pyruvate 10 mM Laz GlutaMax 10 mM &%
DM TR BILTASINZIRES

fwiuiufien  sporozoites  WuAiasazifinenyjiuzuszenainganany
dutu 5 whasldun penicilin-G 500 pfla/ua., streptomycin 500 lulasnIw/aa. waz
Amphotericin B 12.5 'lulasnsu/aa. ﬁy'of:ﬁ]m@mﬁmﬁuiumaqmi.lﬁ%auwa:m%m%am
sl 1 1vifia penicilin-G 100 gila/ua., streptomycin 100 lulasnw/ma. uaz
Amphotericin B 2.5 luTasn3u/ma. nmulu 24 $9lwg

10



2IMTEMILUTUDS sporozoites LA Minimum essential medium (MEM) in
Earle’s salt (pH 7.4) FadumsdolUilae fetal bovine serum 25 Wasibud, sodium
pyruvate 10 mM e GlutaMax 10 mM, penicillin-G 500 %lﬁ@l/&la., streptomycin 500
lulasniu/ua. uaz Amphotericin B 12.5 lulasnsu/ua. notiiasifud DMSO azuaneng

nwldasue 0, 1, 3, 5 uaz 10 Lasidud

£ v
nsLaeeln
& o e & & A o ' o g .
Vl,ﬂmawugmmanamm WIENUMINT 2auunu) 21y 1 Jurinnaasslnlu
19950 URATNARITDIAUSRAIUNNLANTANT NWIINLIRLVAUUAY  La8iINITLRLI bAATI

82 10-20 61 (LALANANTINNABINSTLT docysts W3a sporozoites INNNRBLLALIlA) A1

11N 500 ﬂ%‘wﬁaﬁmﬁ'}g&mimaad TR ABaImITLR L ANN
21131

mmﬂﬁﬁ%ﬁﬁaaagmﬁa gmﬁwawmﬁuﬁ@ uaz lnanennuie anmiIgaInaw
snudadoanarmslafdmeauresaaalitliinaind Sudnaonga nases (lriang 1
) I@ﬂﬁﬁummsgmﬁ@imﬁaavlﬂauvl,ﬁﬁm{mﬁfﬂ 500 n3W N5 3 Suroutlowdel
1 Lﬂ?iaummmﬂugmﬁ"wwaumﬁ'uﬁmvl,ﬂﬁmaumsmaaa

U
n15ilowlBa Eimeria tenella

\58 Eimeria tenella (sporulated docysts) $1%3% 50,000 docysts fatn 1 a7 2N
Hauldunlisiminyszanm 500 nu wasanasuarmsanamsAnausnAwia
o lingngiudauudn 3 fuLﬁ'alﬁuﬂadﬂﬁhiﬁmiamumﬁuﬁ@aglummau
01115 Tapvinmstlowdiss 1 asairinmi

[~4 ) 1
NIILNURNIDYII 6ocysts

wWalnlasurta Eimeria tenella 9:¥NM383tnaanstlg LLa:L%uﬁﬁmimnga"lﬁ
o o & o @ o o Y  ad . o A
wasnilawrall 6 mI@maommimwnmu #2835 simple direct smear @4 1g
%Ja"lriﬂ%mml,ﬁﬂﬁaﬂmumw\iu slide Nivaaindsaney 20 lulasaas auldidinuwualtle
@28 cover slide mm@ﬁmﬂﬁaaﬁ;amiﬂﬁ fadaeny 100X LRan tANTY docysts aanin
° d o o Y " ' . \ .

\udwauann (3UN 2b) Dadasiilndifing 100 Gocsyts ¢l field a4 objective lens 10x
AnuwinnsiAua et ldauannla I@Um‘sy@wﬁfﬂﬁﬁuaaﬂmuazﬁwmiﬂaULﬁaﬂaaﬂ
@8 pepsin (2 UN./uR.) 1 pH 0 4 gaunn i 39 aseLmaTuE Win 1 Tala
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UM 2 WSsufisuySanm socysts luyalininninTadaeds simple direct smear daondasganssad mMasweny 100 i anyaliluiud 7 #a

flowido a:) WU unsporulated ocysts USanmitas waasinlasilimanzdwsumafudiagnsanléau b:) wu unsporulated Socysts USaNmsNN
v A . ' . o Y ' & o o =3 s ] v 6 1 @

InalfAes 100 socysts da 1 field admasBens 100 11 TaRaNz@IRTUNMIINUA g 9N ldan B avaduisiviinu 10 lunsan
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1391 1LALAA sporulation

docysts %:Qﬂﬁﬂﬂwﬂu 2 1Wasidua (w/v) potassium dichromate (K,Cr,0,)
o ' 5 ' . v o A =
DAIIRIWB 2.5x10 Oocysts a8 UR.VaJ K,Cr,04 1 conical flask ka2t lUiwennaasa
130 rpm Nganniivies Wi 72 14 YmIdainaauaNyIateInItiia sporulation

"qﬂi'u

N3N 6ocysts 8aNIINNINDIUIT

Gocysts NNLENAANIINNINDIATT AIUNNILAN sodium hypochlorite 6 \asiaua
® L & [ ' ° '
(Clorox ) WILE% 4 a3eTatbos aa3dw 1:1 lasyinms weh NN 5 w1 w1 10
PN INaYINANEAzNawaANN feces WATRNLTALUANISINUWITAUUILNIEIN  NNIHUAII

® Y ) v & < ' a ®
Clorox aaﬂIﬁﬁzaq@I@Uﬂﬁliﬁuaqﬂ(ﬂj HUINRAY 9 ANIUNINWCRUANRW Clorox

N19 exystation LAY N13LLEN sporozoites

¥im3 excystation tialwle sporozoites ﬁﬁmiﬂmﬁauﬁaﬂﬁqﬂ lsnanns 3 48
lvajg fa

1. M lAUaanaad docysts WANILANINTZUNNGRE glass beads LN glass
beads WA 0.5 Wa. (gﬂﬁ 3a) 150107 0.75 18, lunananasasnaga@nuwa 15 va. &9
3 sporulated Gocysts Uszanm 10 awlulsuas 2 wa. lagniswgiagnanssdisiaias
[ug1n (Vortex-2 Genie, Scientific industries, Inc) Tufifiaz]4msiae SI (Shaked Interval) 4
1 SI panpfy Mswindeaiasun 10 a3 assay 1 Jwfussluudas SIaswn 1 wd
I@mzﬁwmsgméﬁashaﬂ%mml,ﬁﬂﬁaﬂmlﬁamnm sporozoites 1Huz299 laswnwy
sporozoites ﬁlﬁ%q@mﬁu \iWailasiin sporozoites anvaeday glass beads Tudienath
flazwu sporocysts LHusIBUNN

2. mitasi/faniu sporocysts ¢unIa Taurocholic 1 tasidud (Sigma) Haw
AU Trypsin 0.25 (Wasioud (Sigma) ﬂuﬁqmmgﬁ 41 aseuoaidus lunn 15 wifiazh
MIATITRIINWIUVBY sporozoites

3. NMIUYN sporozoites aaﬂmmﬂﬁaﬂﬁ"l,ﬁﬁnﬂﬁa 2 @28 column separation
technique @9 ld@aulasannIzuas Schmatz et al. 1984 lanvin13u339 DEAE-cellulose

(Sigma) ﬁvlﬁchuﬂﬁa”w,l,azﬂ%'ﬂﬁag'slu PBSG buffer pH 8.0 Tuilasada (gﬂ‘?'i 3b)

=

nsiwin U la@aslu column @slunmsnaaasiild syringe 1@ 3 wa. G935 nylon wool 7
ﬂaa@L%vaLtﬁﬂagﬁfmd’mu‘i’smﬂmwm syringe UAZL3IMNUUUIDS syringe INNTHHAS
syringe “?liUiii]I DEAE BuuasudrISluumwacs (gﬂﬁ' 4) I@U@@ﬁg\aqﬂmtﬁmmumﬂm
Yo3vaImadln syringe waSuSaMTlnaves buffer 1Kld 2 ua /i s ad

Aa i A ' = o i A 1A
8138zan8 1 UA. Nil sporozoites el LhaE% column @99l sporozoites 1 haifiiey
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& ! o . A ]
\Waanwes docysts WAz sporocysts TINNILAMUBY feces Nanaanedniag Tananzhas
i ldiduasluimasinziaosde b

317 3 a) ANBU8Y glass beads BUA 0.5 mm NlFlunManaiih uaz b) ANvMzUed

DEAE #iuzlu PBS pH 8.0 nawshlduiaaslu column

A A9 o ) 2 o a
Ell"ﬂ 4 column 'VﬂfULLUﬂ sporozoites TINALUNINNNRAAAL1VUNA 3 &Ia.I@Uﬂ’liflJﬁ’g

nylon wool L8z DEAE-cellulose Taelu
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N17 infection U84 sporozoites LRy 28N TNAUIATNITZHLLIAN

Lgmlﬂiaar MDBK, BEK, SK-6 L8z Vero ?ﬁaagjuu Tissue Culture Coverslips
muﬂﬂLﬁuN’lﬂuﬁﬂma 13 W¥. (Nunc, Nalgen Nunc International, USA) Lfial,‘ﬁaﬁ
wiydulansauagy 70-80 wosifusuasiudl coverslips lnanmanapasasinngs 1
WA %aﬂwﬁ'qmﬂgﬁ 41 asenaaifos win 24 T2l ﬁ]:gﬂg]@nfwL’?Eirmvﬁaﬁaaﬂuﬁuau
sporozoites $1%43% 100,000 LTAR %aagjislummiﬁm%'mgmmaﬁﬂ%mm 1 9@, waziden
Uffusuazsnsinfananududu 5 wh tulidwdn §19 sprozoits suAuidliazana
ﬁq@ 9NWLAY Tissue Culture Coverslips aanunfadsiussiiae 16, 24, 46, 71, 96,
120 usz 166 Ty ewsau G'fjmﬂs] °15"J<1nma:ﬁﬂa\jmfmquau%a"l,;iﬁmil,au
sporozoites 8911 coverslips ﬁgﬂaﬂaanm%ﬁwmﬁwﬁm PBS pH 7.4 wag¢ asaud
Usegldmnaansiwinly fix @28 Bouin solution lasugieliauninasvmsdonds &
Periodic acid-Schiff (PAS) (Sigma-Aldrich) coverslide ﬁﬁaw%uﬁ’sﬁ]:gﬂﬁ’m’n@%mﬂu
aladn1s uazdrunadiundasaansiedaly

N138aNF Periodic acid-Schiff (PAS)

ADMIdan® PAS Lﬂu"lﬂmuﬁﬁLLu:ﬁrmaau‘%ﬁw;jwﬁm%ammma%mﬂﬁﬁaf:ﬁa
1. coverslide ﬁla%ﬂu Bouin solution %Qﬂﬁ']ml,l,ﬂu formalin-ethanol

solution ¥ 1 919 2 WAl

ilddadaoinlnain g win 1 wnd

Wi lduglu periodic acid solution w11 5 §14 8 w17

a6 distilled water B8N ¢ ass

wailw shiff's reagent W% 15 519 20 W

dasheinlnaing 5 s 8 wii

counterstain @28 hematoxylin solution 1.5 19 3 w7l

faaeiin lwatun g 15 5149 30 w9

© & N 2 0 0N

AILAURAS
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M3WTLTDd sporozoites LATAIIRZAIHLNAENNAUNT MY

Sporozites zgnuzudslululasaningg Tagrimdunoussdaliiae wasantiu
3 2% sporozoites wazTUlATF 111 1,400,000 sporozoites fa UR.VBIBNWNTENRILUT
uis JeaduasiGud DMSO fidnsniu) WAILITIRINADAUTUTIIUIN 1.5 WA, NN
ilddhUSugunpiiliidu  4°c ludiduwm 30 wfl mnﬁ#uﬁn%m%aoamqmgﬁ
(Biocool 111) (gﬂﬁ 5) Iﬂyéiy'ammia@qmﬁnuﬁmn 4°c lufis -70°C lapinsnngmnnd
wfiaz 1°C Lﬁaqmmgﬁmaama@a@ﬁa 70°C udthasuslululasiaunainui

miszanoistnauanlFutunvhlasmivasasegeiuan
"l,uimmummLLﬁ'sﬁwvlﬂLL"ﬂuﬁﬂqmﬁnﬁ 41 pyenmalBoariud soawinudazaenuas

i ludniumay

NIIANAVAINITRTUDIADINUIN Sporozoites

YINMIHUE1UIU sporozoites AWt IuarABnaINMILTLDIlasinazansf

aownnd 37°C 618 Haemacytometer counting chamber tW3suifisudnwinnivlanan

9 U

| & @ o A o [y o o & ¢ = 6
ﬂqﬁLL?jLLT\‘iﬂjJ"inu')uﬂ%le@ﬂ']El'ﬁﬂ\‘]ﬂ"l?ﬂ’]ﬂza']ULLﬂzLLa@]ONaLﬂ%LﬂﬂiL‘ﬁu@l

a

31U 5 1e3038agmnYi (Biocool Ill)

U
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NMTIANRVINIUTLDIAANNT infection Lras MDBK 283 sporozoites

WUIIUIN intracellular sporozoites Vas Eimeria tenella AT “NMIHUIIUINV D
. A . & g " = a o ] o A, . |
sporozoites 7 infection LTARLNIZLREN WIUNBUAUIZRINITIWINA infection Tuuaaz
treatments a9%Aa
1 é [ v a .
- nguaugu 39lldln1i6y sporozoits
\ “ a L, 4 A .
- NRNNILAY TINMIGN sporozoits TILWION exystation
A

1 ~ é = 1 o g 1 g ~
- naunuTudEIdUSuI s DMSO dnanuadda lliaa 0, 1, 3, 5 waz 10 asidue

q

NIRUTIWIUUDY sporozoites 1 infection LTRRLWIZLRE

. \ P & Aa & & s
Tissue culture coverslips YWIALFUNIFAULNE 13 YN, NULTRALNISLREN D
infection ae sporozoites U84 Eimeria tenella R Hauaag PAS LLﬁaﬁlzgﬂﬁ’lmfﬁJ
31U intracellular sporozoites NIRALHLINIWEW coverslips A8l objective lens

o o 4 o & by
NIV 100X DINNIRNG 4 DN

MILATIERAINIFDA

\asiuauad docyst Wae sporocysts, LasLTuaUad sporocysts LAz sporozoites,
§117% intracellular sporozoites aniwNAlATzENIaAaAlanlElUunIn SAS statistical
package (version 8, SAS Institute Inc. 1998, Car, NC, USA) NagauaNULANA1IIZHIN
naw (It 0,2,4,6,8,12 (Sl); nalumsuglunia Taurocholic Was Trypsin )
lagl3 53 zianunlsUTI% (Analysis of Variance) (Proc ANOVA) @1 p < 0.05 fiain

WANEIB LN RU A YN IIRDA

NAaN13I9Y LazIaIoh

e | A - i - X
5013935013080 Socyst laamsilanlnnilssanTnIwaInssain

o 1 A & .. 1 A ¢ & €W .4
Fuanlafisansaiiu socysts Tavzadfivszanm 80 fis 90 wasidud lnn
= | Idl L lﬂq’ 1 o " Y Q =3 g [ A v = ' 1 o >
wieandulinduizessnun hisnnrldldduivmafudmetnidadasiimasinld dndy
o AN 1o A & ' ' o A 2 o A o Y & @
udliduressnangigauuaglutiiunl 7 Aelun 10 waansilowe nsviudy
ad a . Y 1 vl a A a' J g; 1 dl AI
AtnINEa  docyst  lasmstlenlaliiiUsz@nsananndsiudunuinmsnainnsaig
Fuanlanaunsaiiy docysts eandie 80 f9 90 asifud anfasyinldiiNes 50 — 60
¢ = & \ ' o Ay A 8 o do &

weiiduduszaannuulnnuveszuziisniviuniewsefiviuniduisesanangiga

1ad o A

agniun 7 09N 10 waInItlanida ununazdu TN 7 DITUN 14 BaInstlaniTati
o v { o ¥ @ o v A - ; ¥ 1

laanunvasldldunuazdsililddianm socysts gaulumudssliasides
mlvdrendasulunmaaedlns  nemdunaannmadasuisnisivainisnawnisilawida

Al o d? & va Aa v a Aa =3 04 1
ilWﬂVlsL‘H?J']‘Wﬁ‘].]aa@L“ﬁa@]ﬂa@ﬂﬂiﬂﬂﬂax‘]Lﬂ%i‘ﬁﬂu@']'ﬂ'ﬁﬂuEl']ﬂ%U@ﬂ%vLﬂ"ﬂ%ﬂ\‘l 3 unan
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2 ]
A =)

o ¥ A AN WV v o a o g o v e '
miflewde  Felanlaldsumaudaneunsilewdaunsdionldiuizendwilavelu
Fawasauvsaluamsluszaudig mﬂ'auﬁﬁ]zﬂauﬁaﬁﬂﬁﬁmﬁﬁwﬁumamu |8

q

v & & o 9 e e & o
vLG]T]JLTE]’%]GY]’]I%%’]%’)%VLTW]“UUL%ﬂﬂﬂu“ll’]\‘i(ﬂ’]

. P @ . Aa P v A
M3 excystation tNal#le sporozoites NN1TUMTaukpNge
. A [ . Aa P v A v @ v
M3 excystation iWalile sporozoites Niimytwiouranfiga ldndanns 3 Ta
lvajg fa 1. mavildldfenaas socysts LANGIBNINITZUNNGIE glass beads B1a 0.5
=3 a &

YN, US11a7 0.75 WA, LWRAeANARaINaNEANIWIa 15 Na. D93 sporulated docysts
Uszanae 10 Mulud3nnes 2 ¥a. laomswenagnusialsiaIadiasn (Vortex-2 Genie,
. . g . . | & ¥ 1 J 1
Scientific industries, Inc) lunfazlawiing SI (Shaked Interval) 9 1 SI K89 ATLVEN
o A ' & & a A \ o A ' A Y
MuLAIadLEn 10 A39 A9z 1 Iwmfiuazluudas SI azwn 1 wfl 2. mstiagllaaniy
sporocysts @38 n3@ Taurocholic 1 1Wasidua (Sigma) WAL trypsin 0.25 1asidua

. A A a . A AV o
(Sigma) UNNQMANY 41 9ALTRLTOE WAz 3. NIULN sporozoites aananifanile
INTD 1 Waz 2 @28 column separation technique Nleaauladannituad Schmatz et al.
1984 I@ﬂﬁ’lﬂ’]iﬂ‘i‘iﬁ; nylon wool Waz DEAE-cellulose (Sigma) lunszuandiaenauwa 3

d v a ¥ J 1 o g:
Ua. b PBSG buffer pH 8.0 TINaUBINNT excystation mm%ﬂﬁﬁazmuagﬂu FIIUHINATI
UINMIYNNITUNNGIY glass beads TeHZIMNFUNANUNTA UaznaRan1Iuie column
A A A ] ¢ & 6 a ]
looduauaaslu 31]“(1 6 LAz 7 TINUILUDILTUAUDY sporocysts EINFINIT sporulated
. & ' J [l =3 o a g a v
docysts Adlle 2 Sl mu"l,ﬂamﬂmmummquﬁmaa sporocysts £9AINWRY (Uvzutk
[ . SX . <
2,600,000 sporocysts) waziiadnwin Sl WNInazwLIn Weiiduduad sporocysts 2
A £ o @ i o { & " & o
WALTUANEIALLITHLAEIN® Vel asiduduad sporulated Gocysts BUAARIATNEIAL
° P o [ 2 ' A =2 A A
I S| ANZENEINTURNIWNINARaIRaLTEnIe SI 71 10 D9 SI 71 12 Wzl
wasidud sporocysts Inaldsg 90 wesidud (89 tasidud) (8,300,000 f19 9,500,000
Aa . A f ' ¢ & & K ¢ & &
sporocysts) YtweNd sporulated docysts maaagiuma 11 Wonaua 09 3 1adone
(1,000,000 f14 250,000 6ocysts) (gﬂﬁ 6) INNMINANAINUINNRINGIUIU  sporulated
. o ! ¢ & & o o . o °
docysts d1ni1 10 Wasidud uauazviinsnszunnaa ey glass beads 3wIUVB4
WV v @ o . A £ A \
sporocysts zaaad (luldusastaya) lasazilidrmwau sporozoites 1NNIUD lailwanzay
\l@9ansporozoites  MINUMUABFILIARDN waztuaandanitllazdasinmsses

A ) A ° [V . o ' o
\RBNVa9 sporocysts F8NTATIALYIN A sporozoites &aNea lAanldan
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120

100 —
E 7 — ] | QOocysts
g 60
2 40 [] Sporocysts
20
0 ﬁlﬁj‘T. T

SI

3 6 wWasiduauas Oocysts War Sporocysts ANNIIWIUVBINTIVENBEIUTS SI =

Shaked Interval, 1 S| WANUDINIIUVEIRRAANARAINILLATAINAULT 10 AT ATIRG 1
AuN

fnsumstandfanwues sporocysts da8n3a Taurocholic 1 1Wasidud wauny
Trypsin 0.25 (Wasidud wm']swmmmiﬂwﬁmmzamaglwﬁ’m 90 w1 19 120
W vssdluganafidulesiSudues sporozoites go‘ﬁ'q@ (70 B9 74 oS Eud) vmedl
NNV sporocysts srdautenst wazmnldnalunstuwmuninilefiduduas

sporozoites ALAAR (gﬂﬁ 7)
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120

100 —
| Sporocysts

80 —

] Sporozoites

Percent
=
=)
|

20

0 15 30 45 60 75 90 105 120

Time (min)

: < , 4, ,
31]ﬁ7 \wWasiuauad sporocysts WAz  sporozoites GﬁGLL%agiuﬂim Taurocholic 1

iwasiduduas Trypsin 0.25 1Waiidud Nomnndl 41 aseiTaidar NIzesIadnNg

9 U

N17 infection V4 sporozoites LR 32 HTMTNAIUIOINTEIZLIRN

IINHNANIINARBINUANT infection Va3 sporozoites luaraans 4 vhade BEK,
SK-6, Vero Laz MDBK &1 sporozoites 114130 infection ldazaasag/UulmasdiLin
datstaau (U7 8) adnelsfianaliwumsianduszes trophozoit, Schizont Uz

Merozoit W84 sporozoites AYUARRINTT infection LuTasd SK-6 waz Vero (@ni’]\‘iﬁ 1)

M19197 1 NAN1T infection WAZ NMINAWIVBY E. tenella NNEWRRINNT infection lisloas

A6 NoeTas 24 uaz 48 7213049

TRALTAR WANNT infection MINA UV sporozoites awqmaﬁ“umu%w
ABNKY infection* infection (TV.)
BEK Infection Yes 24
BEK Infection No 48
SK-6 Infection No 24
Vero Infection No 24
Vero Infection No 48
MDBK Infection Yes 24
MDBK Infection Yes 48

* INIWAIWL T Iz trophozoit, Schizont L8z Merozoit
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311 8 sporozoites MinAa (FNuuzindauNanasd) agumaas BEK 24 TIluamunas

n"3 infection NAWNITANIAY PBS YPNAVBILISVINAL 20 vl,llﬂiﬂ%

AINNMIBUIIWIB  intracellular sporozoites U tissue culture coverslips VYWIA
v 1 L g: 1 A o J d v Qs
Laumgluﬁnma 13 NN, (BUNILEL TImImnuile 530.3 av.uw.) wWisuisunule
WraaLAacTHakYs MDBK #3114 intracellular sporozoites M coverslip mﬂﬁq@ﬁa
. . = ' = & 2 A a
705.5 intracellular sporozoites DILANAIDLNNNULTIAUNULTINLNIZLRLIDNRINTIA
&% Vero Cell U3 14w intracellular sporozoites Tu coverslip 538.25 intracellular
. A 1 1 @ o [ s .:Y a 1 a
sporozoites mumnmaamqﬁuﬂmmynuLsnaﬁl,wwuam'é‘nam"ﬁm mumaﬁﬁﬂam“ﬁu@
fla BEK War SK-6 i a@" intracellular sporozoites lnalfoanude 268 waz 264

. . o o : , >
intracellular sporozoites mummumu@m@mamaﬁuymﬂtynu MDBK uaz Vero Cell

(@199 2)
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M1319N 2 URAISIWIUVEY intracellular sporozoites UK coverslip Lﬁumuﬂuﬁﬂma

doad 48
13 Y. TINNWNNILEWLT W 530.6 A3.30%.

Cells Average intracellular sporozoites on coverslip*SD*
BEK 268+15.89°

SK-6 264+6.88"

Vero 538.25+14.34°

MDBK 705.5+4.80°

@ o

b,c o P ' o o ¢ \ oA )
aﬂ‘lﬂ'?ﬂLL@]ﬂ@n\jﬂu‘LuﬂaaNuLLa@\‘]ﬂ?’]NLL@]ﬂ@n@aﬂ’NﬁJ gRInTy (p < 0.05)

o & \ = ¥ A
*BUNILNY coverslip TINNUN 530.6 G734

MIUTouAsUIIUIUMT infection LaBNNIHLF W intracellular sporozoites Tu

LTRRLNZLIREY 4 TiaAa BEK, SK-6,Vero kay MDBK cell %hitW191 MDBK 8114314013

. . A 3 [l A v o W 6 A A p:lp&v I b‘n:l' ,_-3'
infection RINFALLALLHLANANNDYITUWBLRIAYINNLTRINTUABDU 9 #aNINHLILT wLTARNLREN

Nonaziduleladluiaslfienisisas  ARITI0UIANEAST  ADKRAILNNLAIENT

NRINLRLVD LTI @Taﬁ?u;ﬁ%‘ﬂ%euﬁaﬂ MDBK waasifalfiduduuundnsums
screen Namaaaguvl,wwimﬁaﬁﬂluvlﬁ Togsianlluiunounmmagounssusins
infection

ludaumaamiﬁuﬁﬁmmﬁmﬁgﬂ infect A sporozoites W4 E. tenella ﬁ?ﬂumi
NanaIRlFI UM NILHYDY tissue culture coverslip T955@d 13 uw. uasiiiudl 530.5
arau. dudasldinalumaivdendnamnuiemndasmslimiaenumasilumyitea
1#35gurtulanld® objective 2u1a 100x %38 1,000 Wndsiifudida field winiy 0.023
as.au. lagguivly 20 field fiazldduan infected sporozoites Tuiuit 0.46 av.00. 99
azmunsniisuiygalasenadliiluiuan infected sporozoites luiuil 530.6 av.ua.
Iasaly agnelsAanusiwaneaas MDBK (3udu 815BITAR W% sporozoites M
v ldazdasviniulunnnmanas

FMTUMIANINMITRAWNV0Y E. tenella lwmadimnziassimdananunluoad
BEK Wioannlaimumswamnlu Vero uay SK-6 821 MDBK wufiiasuudalag Tiemey
and Mulcahy (2003) &awluimas BEK §9ldnwumesumseinen Sonanisdnswudn Tu
\a8 BEK S'fix‘i‘g]ﬂ infection Lﬁlamq 1 i'uﬁ?uwmw:@me] WRIN17 infection WA E. tenella
luewas BEK 7 41 asenaaidos laawuminawives E.tenella 0y 4 Izozfe
Intracellular sporozoites ‘ﬁ 24 %'ﬂmﬂéﬁmi infection (Eﬂ 9a) Immature schizonts Tu
cytoplasm 2841 Ta8 BEK ﬁL’Jm 48 %;’Jiwdﬁé‘dm‘i infection (31] 9b) Mature schizonts ‘ﬁ

72 luanaInT infection (3U 9¢) Extra-cellular merozoits TawuvTamiilinalata
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uar aslulawase (Fiasuad) 7 92 Talusmasms infection (3U 9d) adnalsfimuile
famunInawIved Etenella dolianily 166 T2luanasns infection liwy complete
development U84 E. tenella TulraaaInan %aaaﬂﬂﬁaaﬁu Hofmann and Raether (1990)
%ﬂi’lm’lu’hwu complete development Vad E. tenella Tu primary kidney cells 284
WS LAZIINMINAREITBY Tierney and Mulcahy (2003) GavmsanEMs
development W8y E. tenella 1w MDBK A laiwy complete development LTWLAELINY
WM WM TRSANUM TRV E.fenella sunwuindiszanms 10 1oasaounis

. . & 1 v = 35 7
tissue culture coverslip W19 530.3 @7.J. TINDINNBLNIN  AIBURINABINNT
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Introduction

Eimeria tenella (E.tenella) is the best known of poultry
coccidiosis due to its easily recognizable lesions and
dramatic losses in commercial broilers and layer pullets
(1). Chemotherapy and chemoprevention are widely used
in most commercial poultry today. Drug resistance among
parasite strains is still found in the field (1) which makes
it remains in need for development of alternative control
methods (2). However, in order to develop new product
for antiparasitic use, infection and developmental model
of coccidian must be established. Several cell lines (e.g.
MDBK, BHK, Vero etc.) have been studied for this
purpose (3) (4) (5). Among these cell lines, MDBK has
been demonstrated to be one of the most suitable
epithelial lines for supporting E.tenella (5) (6).
Nevertheless, BEK cell lines could support only first
asexual cycle in life cycle of E.tenella (6). Consequently,
other alternative cell lines which are widely used in
laboratory remain to be studied whether it could support
further stage in life cycle of E.tenella. In this study, we
have studied the developmental model of E.tenella using
BEK and SK-6 cell line.

Material and Methods

Production of sporulated oocyst: Oocysts stock was
obtained from Assistant Professor Doctor Somboon
sangmaneedet, department of Pathobiology, Faculty of
Veterinary Medicine, Khon Kaen University. Day old
Arber Acres broiler were obtained from a commercial
hatchery, and raised individually in cage free from
coccidian. Not until 2 weeks old, they were fed with
commercial ration containing anticoccidial drug. Three
days before inoculation with E. tenella, ration without
anticoccidial drug was given to the chicks. Each chicken
received 1x10° sporulated oocysts orally. Feces were
monitored for the existing of oocysts from 6 day post
inoculation. Cecum was collected from chicken in which
50 to 100 oocysts were found under 10 x objectives in
their feces. Cecum was washed several times with normal
saline to reduce the contamination of other Eimeria
species. Cecal mucosa was scraped with glass slide and
digested with pepsin (2mg/ml) at pH 2.0 and 39°C for 1 h.
Pepsin and debris were removed by centrifugation
(1000g) in distilled water (5). After floatation in saturated
NaCl, oocysts were further purified and sterilized by
incubating in cold Clorox (4°C) for 10 minutes (7).
Oocysts were washed several times with PBS (pH 7) to
remove Clorox. In order to sporulation, oocysts of
E.tenella were suspended at approximately 2.5x10° per ml
in 2% (w/v) potassium dichromate in a conical flask (8)

and gently shaken at 130 rpm and room temperature for
48 h.

Isolation and purification of sporozoites: Excystation
process was modified from Tomley et al 1997 (8) which
can be briefly described as the following. 1x10’
sporulated oocysts were suspended in 2 ml of PBS in 15
ml conical flask. 0.75 ml of 0.5 millimeter diameter glass
beads were added to conical flask. Suspensions were
vigorously whirlimix until most of the oocysts were
mechanically broken to release sporocysts. Sporocysts
were then incubated with 5 ml 1% taurocholic acid (w/v)
and 0.25% trypsin (w/v) at 41°C for 90 minutes. Free
sporozoits were washed several time with PBS pH 7.4, 7.8
and 8 accordingly to remove taurocholic acid and trypsin
and finally suspended in 1 ml PBS plus 1% glucose
(PBSG) pH 8. Column separation technique was modified
from Schmatz et al. 1984 (5). Suspension of sporozoits
was run through 3 ml sterile syringe packed with pre-
swollen DEAE-cellulose pH 8 and nylon wool. Pure
sporozoites were suspended in MEM pH 7.4.

Infection and growth of E.tenella in cell lines: BEK and
SK-6 cell line were obtained from the veterinary research
and development center, upper north-east. Both cell lines
were cultured in MEM supplemented with 5% heat-
inactivated fetal bovine serum (FBS) (pH 7.4) at 37° C
with 5% CO,. 40,000 cells of each cell line were seeded
on 24 well tissue culture plate (Nunc,Wies-baden
Biebrich, Germany) containing 13 millimeter diameter of
tissue culture coverslips  (Nunc, Nalgen Nunc
International, USA). 24 h later, 50,000 pure sporozoites in
MEM supplemented with 5% FBS (pH 7.4) and 5x
penicillin and streptomycin were added to the well.
Coverslips were harvested every 24 h from 24 h to 144 h
after infection.

Staining: Harvested coverslips were washed several time
with PBS and then fixed with Bouin solution. PAS
staining technique was carry out according to the
manufacture recommendation (Sigma-aldrich®)

Results and Discussion

Sporozoites of E. tenella were able to penetrate into both
cell lines. However, intracellular development of the
parasite was different. For BEK, at 24 h post inoculation
(pi), intracellular sporozoites with glycogen and
carbohydrate rich regions were found (Fig. la) and
located in cytoplasmic parasitophorus vacuole. Immature
schizonts contained in host cell cytoplasm were
demonstrated at 46 hour pi (Fig. 1b). At 71 hours pi,
mature schizonts with budding merozoites were shown
(Fig. 1c) and extra-cellular merozoites with glycogen and
carbohydrate rich regions were observed at 96 h (Fig. 1d).



In contrast, the intracellular development was not found in
SK-6. This study indicates that BEK but not SK-6 cell
line could support the development of E.tenella. However,
we found only first asexual cycle in life cycle of E.tenella
which is in agreement with the study of Tierney et al.
2004 on MDBK cell line (6). This result suggest that BEK
cell line is an appropriate medel for further study anti-
coccidial effect of herbs especially in the first asexual
cycle in life cycle of E.tenella.
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Figure 1: The developmental stage of E.tenella in BEK
cell line. a) intracellular sporozoites, b) Immature
schizonts c¢) mature schizonts and d) extra-cellular
merozoites





