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Abstract: The fine structure of the inoculated Theileria sergenti on the splenectomized Korean
native cattle was observed to delineate the morphological characteristics with transmission and
scanning electron microscope. The cattle was inoculated with 1.5ml cryopreserved stabilate
(5.63x10% ul, PE 3%). At peak parasitemia (40%), infected blood was collected, washed and
then 7' sergenti was observed.

Scanning electron micrograph of the erythrocytes infected with T sergenti appeared various
irregular from involving specific swelling, and abnormal projections like acantocyte, echinocyte
and knizocyte.

Transmission electron microscopic studies of T sergenmti showed that piroplasm possess intra-
cytoplasmic food vacuole, rhoptries and tubule. Merozoite, 0.6~1.8um to 0.4~1.2xm in length,
surrounded by 10~15nm thickness of pellicula. which is surrounded by a single unit membrane.

Various size of veil which was observed in stroma of erythrocytes infected with 7' sergenti,
located at the proximate part of the merozoite. The merozoite multiplied by means of binary
fission so that two and more oval-like merozoites in the stroma of infected erythrocyte could

be observed.

Key words: Theileria sergenti, merozoite, pellicula, rhoptry, binary fission.
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T sergenti IRE#KS] #fF : 19874 2t (LR HI]
A EE S s kAol Theileria sergenti
7t B e v MmK(RBC 5.63x10%/pd, FRIIRA
A 3%)2 dimethylsulfoxide2 BRE S ? £ ¥
o ffEstdchrt, 5ERERS BE A &4 (No.62)
o i EEY % H0FAd FHMmERA FHEE
40.1% ¢ F3E By mE(RBC 5.21x10%p)2 Fikk
EES FIH, EFENeZ RMmMT # HHBEEES
A ApE ALyt

Mg srmzkel B ¥ EXETETFEAE X R%
FimEker FHEHRBEY EBES ETEEENSE B
&sly] Ssted, RIS HiEd® I &I 2o
BEES A}, F BY Mm-S & 058, 500rpm 304
3] B ERE(pH7. )2 3 ABEe % 1.25%
glutaraldehyde(Sigma Co)& —4°Cell A 1K:R EEZ
#% 59 A H3dle 10% bovine serum albumin(Sigma
Co)& #instd, o] &% oA 5% glutaraldehydez [
E3ld . ©o]ol 1% osmium tetroxide(Sigma Co) E¥%
o2 M FEEste, acetonel E JiR/K, gold coating
3 % EEBFEEASE(JSM-T 330A)e 2 R Kl
e AMmEEE Bt

EARVTRME BE B FAORE G2 BEK
@ ¥ epon(Sigma Co) B¥kel &i#E, blockg utE ¥
7 F-4) F- 28 (Ultramicrotome, LKB 5001)& o] &3¢
90nm 5 & HjF3sle, uranyl acetates} lead citrate
2 a3 ¥ FRBETEHME(Carl Zeiss, EM 10C).2.
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o) RRYvE T sergentiS 5@ B MREH &
o] ATHMED #%, KRIMBRK FEE] 40.1% &
RL o, WEERHK TAE HFLd 2 Helgeom
FE HFEE Table 1olA BE npe} o] BEER
(Commet) 40%, MW (rod) 21%, BERKIE(dot) 15%,
7% F#7 (parachute) 9% =2l FEEF(oval)e] 7%
oldx s et RS BMME 8%9 IHSE Sz 9

Ak e RimEkAel 2 =& 4EH R BHis
= FiFt Ao, FRFAAT o2k T o= HhR
9 F#e 23z & fmst B A4 (Fig 1).

FAEEME BEAA EE Rk B e
Fme] H&d EHERodor, T sergentic] s
FIFRE FEFLZ A 45 AEAMER B
(Fig 3). =3 #i89 AMERkpy FEoR Hlizk XE
o] [EfEE ] AAY, HiMER RE MFE =T HMEK
REY EA BEd T FEae B8 & g

ERBTERE BEAAM KO3k T sergentid]
merozoite™ SRS Y= & A =2t Fig 4014 ¢
Zo] e FEE, FEY 59 BB BHEd ot
E#e 278 0.6~1.8umx0.4~1.2pme] 9l 25, [H
J#(Fig 5 A+ A BES U, 202 52 4
(Fig 6)ol M & 7k 7] k2 HE= g 25 B
o Q& ##s B9 243 oo HiEEC vrolA
= BEE Atz A+

Merozoite®] #i3# B|E-T BWEIL BT R (50, 000£%E)
A= B Lo ZESE T Wi PhtEREe o
T AR xR PRI E (tubule)o] BES o
(Fig 5), #®#s E=4x JT HEHE(pellicula)d]
F7 & 10nm~15nmEAN BEFEE7T & 2EY B
2 BN 2EKSZ BKRE e Sl BES A (Fig
7). BES 92 B (unit membrane) o2 £ 4
o lz, 9 B i % A A S
o BEBER o] gt} 80, 000f%Zell A1) FBpyRLe) 2%
BE 983 BEY & Add FERAANE & B/
== glow, HHE NPT 28 B rhoptry7t
F9 HREY BFEESE d2A BHESAS. 29
I RS FERENRY S ribosomest HHEEZ BRE
T Peatke] BEI HE FTW= AA=H(Fig 7).
RE R RmIRAAE KBEHETAAN A9 #Hx
HA gokd FimEk HXEI BETFEEST A dE
veil(hemosiderin)o] ##8 z17] ¥ o} &3 =/ BE
5= (Fig 5), ©] veil& #el Eis = ghilEe o
o] i Ay Ao BWES ).
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Table 1. Morphological observation of Theileria sergenti merozoite in RBC of 5 month cattle splenecto-

mized by Giemsa staining, X1, 000

Shapes: Commet Rod Dot Parachute Oval Others
% 40 21 15 9 7 8
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glos, $e]vielel 'S o] Fgrel R%d /MY piro-
plasma £ 27, A8, M 2z &8 A%
MIMBR W REES BTEHRENHSZ BHEIAH.

TheileriaB9) T sergentis B&38d, T parva,*,
T mutans®®¥ 28\ T annulata®® Zo o3 X8
PR BTESENe R HWES BET flv 2ol
HEso g, FE 5o EEEBEHoE FHEY M
HolA T sergentiol R%d #HKifFRE acanthocyte,
echinocyte 28] 3 knizocyte 3 22 FH&M &R
of & guubrel £3 JEhE REREY Fmzkst
Blo] Bl ool o) AL Anaplasma marginale R
Beol tebbE ARMmEkE oL

g ETHERE BEAdAL T sergentid
HEES SRestA BEs 2 Aded, old & ERE
—fgpy 0.2 Theilerial FEo] stz J+& FiFHd
HESAE Aoz, RMmBRAANA KY # merozoited]
BHES WS A% &5 BEFA vEd 5 e
goletx Bi=E o222 gAe Higuchi $%&
Theileria sergentiS FHMIEREZ F-¥8 HEEAA £&HE
FHEAMEe 2 #2stdw vt bacillus form, coccoid
form =28 3 rod form 59 3717 BER SEIA=,
Tayama & Giemsa #ifs # HBEHHE TIA 10
o] ez Bostded olv K AKmBRiyel A
o] BES EirdNEcl % & cytoplasm B3 FRES %
£ wEoz 7.2 ¥R T mutansll A R
#e 27 18 R A =Yk & BRY FldA
A Ve, Btk R RS 2o HEES s
S B HBine EE 3/E AREd )AL BFY
£ gl o @ IEHiM EfActe @&
olo} o] F— FHaHe BT LA Rolve H
e B BAdA Aol BERMY Rl B#F
mEetE oy e BEFEC 8219 Ao 47Ado
%H BE W Fae et & As g% ¥
g SRR RImERAA F2 go] WEIEE KId
SEUgE o] EEY %L Mler BERE ZoE
WEs 2 gleh.®

Higuchi '3} Tayama 5% T sergentis] F 25
s BEdA 4 2 10@EReR St dew 2
&e], Kawai 52 RgkRmikigel = & (bar
structure) 9} veile] HiE =+ 3tEH HEEG FtA 4
fBon BHste k. 25 T sergenti®] HREIE
o BRRES o7+ iE #HESLS RMmBkA
E# Fazo] Mingtel =e} BmActx dd. F
# 2o BB BTEE] 2 veil2 RESSS

v, o #EEye BEE o dded o8 BRe
L) yete] gAiste Yl T sergentife] kol &£
HE Aoz AAsY oo Adde Yo o HR
Hojol & Zolet,

B T sergentid] #Hi8E HUET B B2 dA
FE Pl (B3 o T F T ke FEREC i
Bale W B FUPE s 592 Eusad =, 5
2o FrinrkpgEst SR, @i Ammere] 5
RoApeel e zauhd e deba @A EE
5o st ol B—(Fig 7) =&l sigeh FilEk
Atolo] &= 2@ &E BARY F IREd <AL
Buttner®h %] g —FFQ o, B T sergenti
e FiERel A veilel detd = As @EisrA %3
=d ol ¥E 59 BHE FRAS 2ZEE oo
% 5o HE FRAAME A8 ZE BEEEFmIRd A
veil 4Bl BES ded oA Kawai 599 K
= —5&}, Uilenberg $%o0) #EoI W ZFiMlld T
sergenti froll = veilo]l FrgEshvt, HiAe] Fists gl
E EBHEAANE ol AS BED & vz & Ase
#ZR7)} 9. wetA 8 vl stz e T
sergentitc BAS T sergentiths} BT HEBHINE
#HE MR EabkE d2Ee.

Young 5%& T faurotragiol A veil= #3#§ ~}o]of
Az 2 HEmEA Az @S g7 stgle,
T sergentiol A 2 & BEHE BEY T+ W
=, o]l& Kawai 529 Bt} —FHwt. T sergenti
o A Bt MBS e Ao ® ¢ A tubuled FEe
HiEs el QX T MBS MIIERAN Rkl BAS BE
T MESE v, oA 8 PRisES T 9
s 5y, Babesia equicl 1AL fEH] HABE &
g 3 AeE guA gl

ek 5o BB A tubuled B8Ol EimHrel
o2 fEel o8 Ease A=, oo MR B
= 1B Bl Sle el £33 JeEno=l o
ol A BEHE Ao ot HHEC Kk sl F
3 ez dol PEEBES A Aoz 44w
18 T sergenti merozoite®] & 150~180A 57
o “EiEe R BWE dEd ol BAd £
2 9= T sergenti® A% F #EHE/ A9 =%
Bl FEHEM A Y mitochondria, Golgi#€, micro-
tubule 5& BEY & sgled, oo FE HRE
EE kst BFEHES) Hresfe ERdAA 2 &
felz 4245,

T sergenti®] HE(Fig 6)& % MlEeol 2555
o] g}l FmmEAdA 2 =& 34 & FrH(FigH= =2

£op X
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Sled o]AL Oteng®e] FiEd o] T sergentis
T annulatast T mutanol A A3 142 #ss 25
ko2 AMEY BE FEINE BES Rid B 4
sith. Y T parve®d] FRifizkpy RS EEE o
& TheileriaB E@a AY v <3tz FmEAAdAE
BEIA gor RBEHEHESE TAME 2@ =+ 3EY
Fakol shvie] AHmkelq BWELD . 2z BB &
MmN ES BESAJ e BE—E(unit membrane)&
BTEMBEEEAA #5949 =% T mutan®™=
FRIMERAC] 1~2fEe] At BEsq, BTEEEER
gol e 3~GEAAE BESY 2 B sy
B, commal, EEE 28z BE Fo19, &9
ZelE 1~2pm, HEKL 0.3~0.8umeolH, o= HY
BnErt 5ET 359 BEE B =5 BEEC F
2 Fzmd.

Buttner £%L&. T parvad] ETHHKEEZ N A mero-
z0itel%®] =] 63Ac] B, 400~500mp FA S} B
(unit membrane)2. 2 E2 Ao glor, o 2B
(pellicula) ¥} #zslo] ot HEL &KE, FN W
He B BEEA gt Ao Hof BRENS
22 T mutans® —FHI{32 ®ESF . T mutans
3 T parvad 2R B2 FiEe A8 &% =277
v, i BRERY 2Rl "M o @ &t
FEste glevt T parvad A& ribosomeo] FEii=
MiEP ] schizonteo] A FeishAl velves], ¢
B4 EEES BTEBMBETIAL REsdz, HE
BT A E & JevA gokoh EE 5o BHE
A% e T parvast 7+o] B—i(unit membrane)
oz Hmsel et # WA HES Higuchi 5197
o ##Z FiR 2] ribosome HE HE F9 HES
BTEES dE2A BEEds, #ERdAE BE

F1¢] #hMol A et rhoptry7t Fig 7oA 24 B
Hged AL 3 =5 =z o4 rhoptryst Ve
Wdebm ®w3 Higuchi 58 A5 Helsl 94
vt T annulatacl ol AT HWHEHL A=) BEXN
o] A % rhoptry7t BWRHAE A7 EE 5o R
& Gastd TUY T sergentiv WP AN & FEf
e o] 23 HRY BEMET REBEENCE B
9 FE#adke ¢ B 98 93l ukek o] Hikdl
Fristz v Fatkst A9 vl xd BgEs 2t
AL BEDS & dA+
® W

Felvel o /st Q= Theileria sergenti
HEEES A% Y HRETHEE oz BEfxA,
5 Al B wabd BHET FEa%E g
Btz Al Efgsl 308 el RinBky F4ol 40.1%
of #E3A-E A BAE HESY BRHviimke sES
BREgo) s BEsidw vk e 2L BRE
et

EREMEREA A EE Rk AR HilE)
A B RiiBkE AEES FAEE vdeEhiden,
FLAFR EREC fFE 2 FARR T Al BR
F  dolch. HRERKFEREEA A fmzkA S =2
71% 0.6~1.8pm X 0.4~1.2pme] L5, Bhte] Frimk
pell 2 ®i= 3ES] #Est e 247 g s
7t W= gl Bl LiEsel £ 10nm~15nm 5
7% F#E(pellicula)e 2 E2| 44 tubules} rho-
ptry7b dgled, B 92 M o5t MlvEt
Eas e sl Rimikey HEFA = Sl SREs
o] Ql& veilo] #Ex 9 rh.

Legends for Photographs

Pig 1. Micrograph of the bovine erythrocytes infected with T sergemti. Xx1,000.

Fig 2. Scanning electron micrograph of the erythrocytes of cattle. The smooth texture and doughnut shapes

are observed on the erythrocytes noninfected with T sergenmti. x10,000.

Fig 3. Scanning electron micrograph of the erythrocytes. The specific irregular form is observed on the

surface of erythrocyte infected with T sergemti. x7,500.

Fig 4. Electron micrograph of 7 sergenti merozoite in the stroma of infected erythrocyte. Two oval like

shape of merozoite with veil(V) in the stroma of erythrocyte. x50, 000.

Fig 5. Round shape merozoite (P) with pellicula («) and veil in the stroma are observed. and tubule (T)

could be found at the apical position of merozoite.

Fig 6. Binary fission of parasite could be found very frequently. x50, 000.

Fig 7. Pellicula membrane, two rhoptries (R), food vacuole (F) and very faint membrane of nuclear («)

were able to observed in infected erythrocyte. X80, 000.
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