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MDBK A = ujokol| & Eimeria tenella 5 A3} ¥
g ow] A Tol o7 g A A

Agd e e N 4Fdad 2 FEdTE, AeHdn R copFadr
HELY - 0|¥ - HSE* - 2B

2 o :we WA AL AAse Y, 44 5 doslE FEFERéH  Coccidia)el
Eimeria tenella= 7¥% 27)el As) ] ¥ ZF(intraepithelial lymphocyte; IEL) 9} 72 =19 A Al
Zz oA HQstE Aol 2 28 Yok o] AFE E. tenellayt H 94 AL Y2 Feolste Aol
2% 23 42 9 5o 280l HE FAAAE ol zmA F Ao, Fy] A4 §A A
MNEE AdA A EE o] L3lw MDBK(Madin-Darby bovine kidney) A 2% A& H(in vitro)
2AE2 sto E. tenella®) 42 9 2% $4¢ ARz 4% Aol AY AA L 344
2 o] A MDBK Al 27 45422 A 394 $4 Fuitd oz 333 F, £4 E. tenella
sporozoites®} #&, Z4 A& H-uracil $49& F5AP 02 AFT F dEA dofrz,
A o] WL o] &3] sporozoitesd Hl AT EFW FYP FolE 2 HF, F4A THol o4%A
Ll R RSt E - R

MDBK Al %o] ©1 %9 A4 sporozoites: FA FAAA wE4%e duldqer 44T
up 7+ed 3~4ale] o okd 2 ¥ Al (schizonts)s} 945 3 merozoitesrt HA heh ohE AEE A
] 8t o Z4 (schizogony)o] &w3 F9dx e Aol Haddeh., = *H-uracil F5+ 74
124 73 EEElo] UEbukz 48~604 7bo] peakol =3 & A AE Fasdtglch. *H-uracil £
20 sporozoites 7+ FEol welAx dastglet B¢ ¥ MDBK Az A A7 A
of wet @A sty el v sporozoitesE W] AA L FA 4~1247 AP Hel A =iA
T3] @3 the MDBK Al 2o g AAL 9 *H-uracil F5 3L sporozoitesut& W ¥ W2T
o vlal a4t mob vl A zokel Tk F onEFA o] B TIHAE Aoz Ve,

ol 49 Az xo}l E. tenella®] sporozoites7t A A ol A IELz} 22 w194 Alxo As=
Aol &3H YFolh WS glojA v F P AL oAt AAe FToly WETHE H
= gAAI Edd =8¢ FE #$39 vz Ad= gl

o
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3 &9 AT U s8sE Y% F(intracellular

kin protozoa)®] ASolv 2 7| Az FFAE o)

Y pz &£F Adquds 283 s dobe el F

Bis 4% 424 ALE Y4Fozd o ks atg] 2] ¢l t}(Cohen and Sadun, 1976). ol 7+ F

Agde G A e FaF WY Hez 4HA 9] 4 =7 (lymphocyte)v} dxA AXZ Aslste F

ok, el s Fo] ol EAR AL ALle #x 9 y1A &#dx g+ vk, Toxoplasma gondii:

F ddr) e odgo] IR, FF AL} vpg 2 Abgel uA, Yz SelA, Theileria

—_— 3 - o parvas =9 vl Aol v YT A Fol A o AN
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714 % d9e Ao Sleld TE J4FY BHR
3] o] &3 E A F sht2 Eimeria tenellazl= S|
%7 Sih. E. tenellas 59 =3 Aol 71 A3 =) 2
g s sl AEH, AH4 5F d27le SR
A S35 ARA & F= Y8, el A%
A AEFolARt utd S5/ Y& AE 79 F
ol ovcyst Fel 2 2F oz W Ad AR
Ho dut & AFPEHAE FF) PR AEHE
Y ze A4%5 999 A4 e Felge
714 %ol vH(Rose, 1985), °] H&& Al A A5H
oseyst7} S F9l ol A o2 HBALE A S
Hed A#H9 oveyst Aol Al ©dEla sporozoite
7t %23 o+& o] sporozoiter} ¥ AHEL Bz F
o] 71 o 4 (trophozoite), ¥ A (schizont)2 ¥ ¥ 5

2dA Hol 2] MY merozoite: FA T} 4
S8 EdAdA HA 2 merozoiter 27 =& A4
AAxzz AP = LdAZ F g3 A 249

= A 349 merozoite® ¥ %/:Wl-ﬂ]-. olg A A
HANZE A3 g d8E A4 2 A4 PAAE
(gametocytes) & = 3 zygoted- 7-]74 BAL Hxd

& v} obeystrh Ho] 5 A= wjEH o},

ey Eu)glE AL sporozoiter} Lol A Ay &
< %3 Fol7 ohg AdE U 3 ZF(intraepithelial
lymphocyte; IEL)e] S 7be 2% TELo] A4 ¢t (crypt)
#o g o] gFaH A IELdl A sporozoiter} +ho} Ao 4
AAzz A F £ FARAGE Aol (Lawn
and Rose, 1982). 2]} sporozoiter} IELe] o7}
£ Ao MEA ey AAAA BEE A4F Fo22
Hol As HedA 42 A AAA AAA = oFF vt
32 9A @oh, =, IEL #A$dd e Az ulo]
g2 Fol Hale] A W4 FHEE v e A
ol 4kA) 2 (natural killer cells; NK cells)7F Z 55 o
9l&o] o3 (Tagliabue et al., 1982; Nauss et al.,

1984; Wilson et al., 1986), o]So] o ¥z ¥ 4
3 QY& 7 sporozoiteo] HEHAHME HAE AL

(cytotoxicity) & YeEhA %&7t F2FHJE o
a2 A Az FEe FEA ZL(effector cell) 9}
T Al Z(target cel)s] H &ol Aaf et el
w5} (Herberman, 1981) sporozoiter IEL A X 4
2 2q3ln=g o] A% IELe] sporozoites] w3t
q Fag AAE FE¢ g F JEAdd dHA
= 9 Fo| Ut 3l

o] dF¥ ole|d SF—I|AF FEAA AG
7o 9oz e IEL 94 Ee3r] 4% 4 o
2A AZE 528 FFALR 3t o] Fo] AX
7148 =%l E. tenella sporozoited] wjshe] ol =
42 e =X & gotrzA Add Aol

ME Yy

1. E. tenella sporozoite2| =22

AgzAd A7 F(leghorn 3 2 F7) 5072 &
AN YAF . ) AE Ao E. tenella(Beltsville
strain, USA)¢] obeystE 223 kg, o] & odeystz
H.E] sporozoiteE Q'Efﬂ'?i‘:} %, JA¢ BAs = A
Auke AWA FL g AL 23L& 0.85% A 2] A
g grel] wha magnet1c stirrer YolAl ¢ 3087 EF
o] odeystrt SElE = F stgnh. olgA wE odeyst
deag Az A2 o2 50mlY 3 AP 3

2 4°C 3,000rpmell A 10%-7+ 4A skl odeystE 5
vk, B 5% oseysto]l A A Fol A TIHA
AkE 9 o] obeystE: WT FHFE 2~33 A2 o
2 28°C g FRA A& FFdtel 1047 WP
stk Mg 5 Q¥ Hi9e A A5k oscyst W
o z+7} 4-19] sporocystsz} A= e 33 sporocyst
ol 22k 2719] sporozoitesyt &5 Q=R AAE
g}k, < 70~80% o] 42 oocysts} sporozoitesE g
S8tz gL w e ge F93lir 2.5% potassium
dichromate® #7}3le] AFF otL 4°C W Fzof] X
#aiA e A Agel Agstglet.

Sporozoitet 4% FY oscystEF-E st FA
Abgstd et B oEo]l A HolA 9L oveyst F 1x
10844 ¢ A3t 4FYL vzle AAES S5
o yelddgd42 emulsifydt o}2 teflon-coated tissue
homogenizerel ¥ 3 700~800rpmo 2 4~5%-7F wlaj
3to sporocystE &89 vk, Oocyst 80% o] 4Fel |
o}z sporocyst7} ElA Wgi& i mi & FR ez 4
A 5Z 2L e 4°C 3,000rpmo & 105-7F ¢A
st 4% sporocystd 9 glth. SporocystE 7jo] =
Zo Z0]4lE sporozoited AmAl Falel] o Ty
(artificial excystation fluid)-& 20~25ml ¥ 7}& o}
41°C A8 2o A 60~90%E7F W FdhH A 80% o) 4
o} sporocyst’} B3P A HAIA k. BdE(excys-
tation rate)o] 3 ¥& = WFE Fdd 25
< el gds2 48 g oA Hank's balanced salt
solution(HBSS) s 10% fetal calf serum(FCS), 5%
tryptose phosphate broth(TPB), 1mM2] non-essential
amino acid(NEAA), 34 4 (penicillin-streptomycin)
$& A7t 9w A (complete medium) 2 whi o &
°C P Ao Bpstd A whE Az el Agel] AHE-
stol .

2. Sporozoite2] MDBK M E ZtY AlE 2 SHEY
sty mg

E. tenellad] A @A NAZ W) ol Foll Yol F2
£FAzz odx MDBK/441(Madin-Darby bovine
kidney) cell line& A3 o] o] 834 o} (Schmatz et al.,
1986). ©] cell line® American Type Culture Collec-



tion(ATCC)oll A E-F-&  Zolw 5% FCS, 5%
TPB, ImM NEAA 2 @A & %3 Earle’s balan-
ced salt solution(EBSS) ¥ Eagle’s minimum essen-
tial medium(EMEM)9] &3A(1:1), & EBSS-
EMEM gt Ao A A st ct. ol FL 5% COq¢
95% &719 CO; wiokrol A 3tz 3 23] A o] g3}
o et

ek &rlE whete] WG AL AHEEE AY &
Aol wa} 15~50ml ¥} & Ze}A 31} 96-well plate =
= el sTtels 9o &3 Z""V‘-’J--E‘ AFAA
Lab-tek(Nunc, Inc.) sl ¢k £a}ol= 5& o] &3l% .
Az BEF(subculture) HFx & 1><105cells/mli 34
i MDBK Al 27} wjoF §7] ulgtel A 2~39 7t #et
monolayer3 933 3 A3t trypsin-versene(0.25%
trypsins} 1mM EDTA &%) =& ATV solution
(1,000ceE 0.5g trypsin, 0.2g EDTA, 8g NaCl, 0. 4g
KCl, 1g dextrose 2@ 0.58g NaHCO; &4)& ¥ = 20
~30E7E Fo] AEsL ubgto e g E uhelsd
SARAZ A2 A FF3= i ol L3 h

E. tenella sporozoited] 7+ A¥-& MDBK A 27}
96-well plate =+ Lab-tek %glolz ulgto] A A9
monolayerE 34L& o 5ug/mle] mitomycin C2
30%-7 Ael st MDBKS ¥4 % MZEd & #& o
&, i A] (EBSS-EMEM) & 1x10%/} o] 4] sporozoite
7} Eol = AR Aoz ulie] 3~4A 7k w] F3
cz4 At AdAdEe 2 welld 0.5~32
(x10%)70 2] sporozoitesE FI3tgd 2 7oA 73
A 3§ sporozoite FYFEE AAT F oS A
ol &34l vt

7t "l MDBK Al Z£& 41°C CO, uj k7] ofl A] wl 3}
w A sporozoiter} < %¥¥ (trophozoite), A (schi-
zont) @ merozoite® W§, BAd}ERNE =YHA
o2 FAsY T 74 194%Y 744X Rd v FF
¢l Lab-tek < &lo]= 2~37] % Bouin's A Yo o
2.3 t}-& sporozoited] refractile globuled] 4§ 5
4= AW 9] modified acid-fuchsin 4} (Peirce, 1980)
4 714 globules] W3l A4 4 A Wy, ¥
) g 58 FAHA .

3. Sporozoite W& 2| It

E. tenella sporozoite7} MDBK A o] #glele o
i 4 A FE, B3 tE Bddle ddd glelA ¥
ety #3sezs wart wig- g, web4
sporozoite?] Z49Y W AL TS AFsHor T I
27 gleh. w#A o] dFolA i Schmatz et al.
(1986)9) *H-uracil £5+A%d WY& F&3tdch. o
u¥] 8. coccidian parasite?] sporozoiter} 4 A £ 3}
uracile A A s A F43tr] 9@ Fo *H-uracilg
ol g3te] HFAEE FAE Al o TAF e
e g3 Zh

%, MDBK Al 2ol E. tenellas] sporozoiteZ 714

A7la o 2447 AE PAWMAAA AukA §F S
uracilg #7bsbs 1 well(200p] 25)) 3 1.Cio) 3H-
uracil(New England Nuclear Co.) & v} Aol A 7}3}o3
TE 2 vz F5¥ $3L 74 welle) MDBK
AL del E8lE F *H-uracil 4% A& Wg S o
43519, 5 ul ok well2 58] MDBK A 2 (4 £ W2
E. tenella 23)% 25 Weldld 343 & Ph. D.
cell harvester(Cambridge Technology Inc., Cambrid-
ge, MAYE 53 &AL ogaxo mos 95% ethanol
2 g53td . 4 B2 93t liquid scintillation
counter (Beckman Instruments Inc., Columbia, MD)
A p-raye] WA5-& S SA
4. € HIFIMEZ g2
T4 ol EHE AR FE v AA T T Ee 9
Wol whet 3t 1] & 2 3stE] 4o H(FP strain) &
AeEgTHoZ2 AA4AY] G2 BHE d3 9(sto-
mach) 3 Zd Eolgle v AL 278 s9 2 AN
£ o] &3l A 2314 . HBSS WA 9 gA4A 7 S
3l& petri dish o] AlE¥e] & wire meshE 3
2 el WAL &4 FL g 2FE FAU £330
5 ol 83 =y Fe vsigd. wiA Axs
o] £ HJE A meSh Aol F& AANE ¥z
HBSSel H#5 AXEL ez 4, 4
g3 AxE Ao & 1~2—E‘7& WA SR vkt A&t
€ oA e 39 Az HBSS g A 2
25 A& ¥ AE FEE 80x105/mlz =4 519},
ALY TFE AASY] A5 bmle A2 LHL Hst
o] 5ml9] Ficoll-Hypaque density-gradient medium
Aol & &4 24285 overlayd g ALo]A
2,500rpme 2 20¥-7t WASA}. WA} density
gradient Atole] 47 3}k YHF ringe sloz w
ol o] HBSS ¢tAwix|o] 23] Az AT FEF 20x
10°/mlez 24 b4 A 834 o
5. H| & M| 2 sporozoite2] EEIHjy 2 MDBK
Mz ZH
v 2w HAANELE  HFA X (effector cell: E)
2, E. tenella®] sporozoite® XA A % (target cell:
Tz &z, E:THgg 100:1, 50:1, 25:1 %
12.5: 12 3l 4L & 50ml A o] 27 2~3ml
A Q@3 AL3se] 500rpm HEE A 2~3% 93X
§ & 41°C CO, Wi gFolel A 447 == 16473 F
of wl gstglch, ek ¥ wlAAZ7} sporozoite?] 7+l
Holu} FFHo] dFE FASA B 938 o 7 4
PR o zNH 200p14 #3) MDBK A 27 Aeha
A€ 96-well plateo] €5 174 F 2 374 well o] 44
B 342k FeE 41°C CO, i ko) ol A ) F3hsd ). u)
AAEY HEA7A & sporozoiteE dfzF oz 3
o wg MDBK A2 ztgAzich, 2 FelA 3H-
uracil EFAH & o] &3] v A4 Z7} sporozoited]

AE R Bgel slAE JYE BASL,



o T 8 H

1. E. tenella sporozoite2| HEfEH @S
MDBK Al £ (Fig. 1)¢l A4 sporozoiteZ 7+ A7)
2z g4 E AAFezq MDBK Azt o] 4%
2Ho) ARF 434 LS Fasdrt.
Sporozoite 9 347k Fot WHAZ AX W A4 2}
AL =HAv Aol A #A3d vk A sporozoite
EFY 3o ue 22 MDBK Al22 EoslE

Zlo] =gl 2yt F4 £ % 1080 A A
FEHE AL YE Sz AEel A WiAZ o
T ASE Y2 AZ F9F fEx Idd A E H
A AE VR Eolrstes ASE AAH MDBK Al

X 7t WA & sporozoite A A v} & Aoz Y24
vk F7hA FRE AL M Azko] A A
w2} MDBK Al X o] Sol7t 9lE 3 sporozoited]
a7 o] Fikdthe Hel e

Sporozoite 7+ F 7d7A] W d 2~3e] 2] Lab-tek
Fetol=% =4, 4% = A 4% 4FE A
% u Fig. 2 ¥¥ Fig. 12014 Hel unpel 3ol
MDBK A% WA E. tenella® 3 32 3}(schizo-
gonic cycle)o] & J9=lz & ¢ + UAt. F
A Ze 7 49 ol Hag 23 o4 AGHYR
7+ 594 %]+ o ¥ merozoite’} gametogony3 % 9
3 Zlo] A AF Y 2} odeyst7HA FAFEA = Fal
A ket

ozl g Pty A& GAYUE e oS 2o
7+ 19 ol & o 229 sporozoiter} F W IF RO
A ¢z MDBK A 29 A x4 A ¥FEX& JA3}
o 2 Fof o] A2 (Fig. 2 2 3), d&e 29
By Ak Qo] RgFolA A FYPo2 FHo sH
gorg oz w3lE 9ok (Fig. 4). &3+ hematoxylin-
acid fuchsin-orange G g Aol A HF A Nz 43 A
9} refractile globule-& 7} Zl o] &7 o] 9 2 refractile
globuled =7 % thokatAnt 5 vhoFsle] & 2
27, 34 #AFHE A= ddh

7t 2944 T oA = o}F sporozoite AH] & o}
A AEE Bt FFYolrt nlAds EAA (im-

mature schizont)2 = A% Pz =EAq 45 &
o &l (mature schizont)”7} ZA =7 = &gt od o
FP L& FAAR 4534 Xz Adsn g Fol
#2571 = gl 2 (Fig. 5), 2 277 2~3 2 AA
A}\L AEE HASAG(Fig. 6). =45 FIdA= &
2 379 27 DAl A e (Fig. 7), vlzd 23 o
31 Mol Moz Fol ¥k A 1A =45 £
A (Fig. 8)ell o] 27 AA chFdt JelEo) s o}
74 39, 49 9 594 HEZ G FHA gl
A2 A9 v 5L Moz YAk 2 Fol=
obg 714 sporozoite AEl® 2@ Fol AE AE AN
2, A1AR GFPelvt LAY YHE FAH = 7
= Q9w zev odl A& Rk 200~2500 A=
o " A% wE A% merozoited T Q& A 2
A vl s EdAFig. 9) == 45 £ (Fig. 10
2 IDE 4T A% o &3] AA=HAt. = A2
Ad J%5 EdAoA merozoiter} B A st F 99
t}& MDBK A %ol st A4 = (Fig. 12) 335
gz, olEo] Ay =r 4 A2 A X (gametocytes)
2 9§ E Ax A2= 2 ol oseyst et
A &g F YL Hod=A gokoh oARE P
o] A== E. tenellart MDBK A 2ol 4 7+ 54 o]
ol A 1A 2 A 240 FIF3A8E 43Hez
AU T e 2o FAvh #ebd MDBK A 2 &
sporozoite®] A& W W& 53§ HoYE F U AH
I SFAERA £ gy AoR FAHA
2. X gegio 2§t E. tenella sporozoite2|
WS SA0 ek M
Sporozoite?] SFA L A 244G TH R & 5
g Agaor Frisr] st =1A 27kA 2]
st BAstglch. &, A A-FQl sporozoitesE odeyst
o A Fglste] Zulz MDBK Al Zel ZEAA A$
Fgurgl EdFAlo] ot vt = 33k sporozoite F
] 2 AANYT = 7Y % 52474 *H-uracil
Fr7t A4 b #3EEA FaEAE #AIAH
2 A3 Table 13} Fig. 1304 & ups} 7o},
o 2] sporozoite ¢ FLEE Bo F A7 AdA
el kel 79 #AA Aol FE 16X10Y/ welld = 73 &
& uracil F4 %8 2¢ 3 (Table 1 2 Fig. 13). c}ut

(H)

Fig. 1. MDBK (Madin Darby bovine kidney) cell monolayer, obtained 2 days after subculture with 1x10°
cells/ml suspended in EBSS-EMEM medium. Hematoxylin-acid fuchsin-orange G (HT-AF-0OG)

stain, x100.
Fig. 2.

A sporozoite of E. temella (arrow) in the cytoplasm of MDBK cell surrounded by a parasito-

phorous vacuole of host origin, nearby the host cell nucleus(N). The sporozoite shows its nucleus
at center and refractile vacuole at left terminal portion. One-day culture. HT-AF-OF stain, X 400.

Fig. 3.
culture. HT-AF-OG stain, x400.
Fig. 4.

Ibid, another big sporozoite (arrow). The nucleus of sporozoite is seen in the center.

One-day

A round-up and an elongated form (trophozoite) of E. tenella in the cytoplasm of a MDBK cell,

enveloped by surrounding parasitophorus vacuoles. One-day culture. HT-AF-OG stain, X400,









Table 1. *H-uracil uptake by E. tenella according to the dosage of sporozoite inoculum and time after

inoculation into MDBK cell culture

3H-uracil uptake/hr (count per min)*

Dosage of

?p;xi%f;nte Time(hr) after sporozoite inoculation
well) 0~12 12~24 24~36 3648 48~60 60~84 84~108
32 20.9 65.0 66.8 110.4 134.6 78.8 60.5
16 18. 4 63.8 61.0 113.0 153.7 94.1 113.4
8 14.2 4.7 48.7 61.7 94.5 64.6 83.8
4 15.8 38.1 33.3 41.0 58.0 4.4 50.5
2 13.0 27.1 21.0 30.4 50.5 37.0 N.D.
1 12.8 24.7 27.6 21.2 35.4 19.5 N.D.
0.5 13.1 14.0 16. 4 18.2 31.2 17.9 N.D.

MDBK only  13.1 12.8 13.2 15.0 15.9 12.1 115

¥Values are mean of triplicate wells. S.D. never exceeded 1/3 of the mean.

7Y 2719 0~364 7 7R = 32x10Y/ welldl 4 743
EFgol ot w4 AAMALZ 16x104/ well9)
sporozoite ¥ %7} MDBK A% Zddl 7134 A3 ¥
29 Aez A 28 FEI 2x10Y/ well
Bt £7)9 39l sporozoite & FH & wlw st}
€ do} o] &% F AE Aoz #dsgie. MDBK
Axa Eo Y= H2T well? 3H-uracil F53S
sloF Azkel FAIQol 3t F(background level) &
vA %%t

g4 sporozoite ¥ %5 2Xx10%/well, 4x 104/ well,---
32x 104/ well7AA 2 € = 3H-uracil F8o) 744
%L A7 & 2y MDBK Al 79 ¥ 48~604 7 o
¢l Aoz vVetyri(Table 1 R Fig. 13). ==y A
A FFEAE e A9 F 0~124709 A4 A9
3t 1247k ol ¥ 1084 kA ol = #etx FEF
A e *H-uracil 3% 94€ 5+ Adh

watA 99 A=E F3¢3lH sporozoited] IS F
Hg vl Yrske dlol A FE 2x10Y/ well
Abel sporozoite® MDBK Al Zo) g A7 79 12
A 742 ¢ 49 oo *H-uracil® 124 7 =& 244
ke AE g8 AE A FATE FA5 spo-
rozoite?] A& =& W& THL FHE F AE e
2 Bad et

3

3. Sporozeite2| F Hi Y (preincubation) AlZHoll
0IE 4= =89 Yot

cto] ulAA 29 E. tenella®] sporozoites & ihuj o
3 =% oA MDBK Al o] Hd A4 A, 2T
2 AA# ok & sporozoitente] wj FFel SlejA A w
FAZ AA, F AX o)A Aol sk A 2 A
A # ol sporozoite?] HEHo| ztad £ vk #
2hA o] AA) 20} 2¥5A L sporozoited: QA Az
A ol ¢} (preincubation) ¥ o}-& MDBK A X 74 A
Al #g FHE FAToEN A gl AT Ad
<l BAEY &A% FAHA .

2 AstE Table 2 ¥ Fig. 4o 4 2 uig geo
o FUd% zRo7 33 AYE wEI A L A
#5 a9t &, sporozoitestg 0.54 7k, 147, 24
7k, 4417, 12A7F B 24A7kE ¢ Wl Fd & MDBK
AZo] AFAHE W WAzl AEFEF 2T
(MDBK Al 2%l u]gk)o] ula] ¥ *H-uracil £4%
< RYcH(Table 2, Fig. 14). = A o} Azlo] 4
Az o]l 4 =™ AX 9 Ao A & sporozoitert X}
AEAE 4A H+ Aoz AF=HR L, o] AFAE E
tenella7l A E | 71 %008 HIEA] SGFA| 2o &
ol7tolt AEFHE FAF F L&E el Aoz
3 A = i o}

(<)

Fig. 5. A round-up trophozoite of E. tenella, which is probably dead or under degeneration. No nucleus
nor globule is recognizable. Two-day culture. HT-AF-OG stain, x400.

Fig. 6.
culture. HT-AF-0OG stain, %400,

A very big trophozoite of E. tenella, under further development. Host cell nucleus(N). Two-day

Fig. 7. An immature(developing) schizont of E. tenella in the cytoplasm of a MDBK cell. Its nuclear
chromatin is divided into 7 or more. The parasite is occupying almost all of the host cell
cytoplasm. Two-day culture. HT-AF-OG stain, x400.

Fig. 8. Two immature schizonts of E. tenella (arrows), first generation. The upper one has distinctly
been divided into about 15 merozoites. Two-day culture. HT~-AF-OG stain, X400,






Table 2. *H-uracil uptake by E. tenella sporozoites
according to preincubation timet

SH-uracil uptake/hr

Preincubationt (count per min)*
time (hr) -

Exp. 1 Exp. 2 Exp. 3
0.5 MDBK control 15.2 15.8 12.2
sporozoite inoculated**  60.2 61.5 70.2
1  MDBK control 11.5 15.9 14.8
sporozoite inoculated 42.1 39.8 37.7
2 MDBK control 18.1 17.2 15.3
sporozoite inoculated 28.7 30.1 31.5
4 MDBK control 13.4 13.4 14.3
sporozoite inoculated 21.0 23.8 15.1
12 MDBK control 16.4 15.1 16.8
sporozoite inoculated 18.1 22.1 20.4
24 MDBK control 18.8 25.1 16.2

sporozoite inoculated 25,1 18.2 18.8

t Time delay after excystation until inocula-
tion into MDBK cells
* Values are mean of triplicate wells. S.D.
never exceeded 1/3 of the mean.
** Inoculum dose: 8 x10%/well
#+* Uracil pulse: during 36~48hrs after infection
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Fig. 13. 3H-uracil uptake by E. temella cultured
in MDBK cell monolayer.
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Fig. 9. Two immature schizonts of E. tenella (arrows), second generation. Numerous immature merozoites

are seen at this stage. Host cell nucleus(N).
A mature schizont (second generation) of E. tenella (arrow),

Fig. 10.

Three-day culture. HT-AF-OG stain, x400.
containing numerous second gen-

eration merozoites. Three-day culture. HT-AF-OG stain, x400.

Fig. 11.

HT-AF-0G stain, X400.

Fig. 12. Second generation merozoites (arrows) of E. tenella penetrating into new MDBK cells.

culture. HT-AF-0OG stain, X400,

A fully mature schizont(large arrow) containing numerous mature merozoites(small arrows), The
host cell is almost entirely occupied by the parasite and is about to rupture.

Four-day culture.

Four-day
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preincubated in culture medium.
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Table 3. *H-uracil uptake by E. tenella preincubated for 4 or 12 hours

3H-uracil uptake*/hr(count per min)

Culture conditions

4-hr preincubation

12~hour preincubation

Exp. 1 Exp. 2 Exp. 1 Exp. 2
Sporozoites only 17.6+4.0 24.8+2,1 17.0+3.7 18.1+4.1
Sporozoites preincubated with 1:100 31.7+1.8 33.7+4.5 26.4+7.3 35.4+6.1
spleen cells 1: 50 38.8%£7.7 50.1%2.8 25.5+2.1 37.0£7.5
1: 25 33.5+5.3 59.4+2.1 23.3+3.3 40.1+4.8

Sporozoites preincubated with 1:100 26.4+2.2 31.4:+2.2 — —
RBC 1: 50 29.3+3.8 36.8+4.0 20.2+3.4 25,240.5

* during 36~48 hrs after inoculation into MDBK monolayer
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a2t o]H g NK A% 42L& 74% 74 3~49
FoEE IFY & F AL 7 ¢ A7 GeEvE
AEole] EAAZS} Z|FFo] oz AG A A
el =l gAl Zolog AMAH dARHL A9 g
2 E g e webA 9 Sl 8% e glei A NK
AEe A gol 59 o] A A4 ot 29
A, F4 A% A Af AR F o= FHo| &
A4 BAEE AN E 89 d o] HE BAHAE
7 ARE AA 2 Al ZdE SFA LA 5
o} oF Ftr}.

olell wel A F AAel HF NK A2 Fgg 3t
A A7t A" b T, cruzi®] epimastigote o
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Development of Eimeria tenella in MDBK cell culture with a note
on enhancing effect of preincubation with chicken spleen cells

Jong-Yil Chai, Soon-Hyung Lee, Woong-Heum Kim* and Chong Ku Yun*

Department of Parasitology and Institute of Endemic Diseases, Department of Pediatrics¥,
College of Medicine, Seoul National University, Seoul 110-460, Korea

Eimeria tenella, an intracellular protozoan parasite infecting the epithelial cells of the ceca of
chickens, causes severe diarrhea and bleeding that can lead its host to death. It is of interest that
E. tenella first penetrate into the mucosal intraepithelial lymphocytes(IEL) before they parasitize
crypt or villous epithelial cells. This in vitro study was undertaken to know whether the penetra-
tion of E. tenmella into such a lymphoid cell is a beneficial step for the parasite survival and
development.

Three sequential experiments were performed. First, the iz vitro established bovine kidney cell
line, MDBK cells, were evaluated for use as host cells for E. temella, through morphological
observation. Second, the degree of parasite development and multiplication in MDBK cells was
quantitatively assayed using radioisotope-labelled uracil (*H-uracil), Third, the E. tenella sporo-
zoites viability was assayed after preincubation of them with chicken spleen cells.

E. tenella obcysts obtained from the ceca of the infected chickens were used for the source of the
sporozoites. Spleen cells (E) obtained from normal chickens (FP strain) were preincubated with the
sporozoites (T) at the E:T ratio of 100:1, 50:1 or 25:1 for 4 or 12 hours, and then the mixture
was inoculated into the MDBK cell monolayer.

Morphologically the infected MDBK cells revealed active schizogonic cycle of E. tenella in 3~4
days, which was characterized by the appearance of trophozoites, and immature and mature
schizonts containing merozoites. The 3H-uracil uptake by E. temella increased gradually in the
MDBK cells, which made a plateau after 48~60 hours, and decreased thereafter. The uptake
amount of 3H-uracil depended not only upon the inoculum size of the sporozoites but also on the
degree of time delay (preincubation; sporozoites only) from excystation to inoculation into MDBK
cells. The 3H-uracil uptake became lower as the preincubation time was prolonged. In comparison,
after preincubation of sporozoites with spleen cells for 4 or 12 hours, the *H-uracil uptake was
significantly increased compared with that of control group.

From the results, it was inferred that, although the penetration of E. temella sporozoites into
the lymphoid cells such as IEL is not an essential step, it should be at least a beneficial one for
the survival and development of sporozoites in the chicken intestine.



