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Abstract : Morphometrical analysis of chicken Ciypfosporidium baileyi in various stages of
life cycle in the bursa of Fabricius were carried out by electron microscope to establish a
differential point for identification of C baileyi. By avidin-biotin complex method, protozoans of
the bursa of Fabricius were identified Cryptosporidium spp. The size and area on each develop-
mental stages of C baileyi, as measured by Morphomat 10 attached to electron microscope were
as follows. Trophozoites' size with range of 3.21+0.70 X 2.49+0.59um, area with range of 118.
82+41.92um? ; meronts’ size 3.99+1.07 X 2.96+0.52pm, area 210.11+57.11pm> ; merozoites'
size 1.98:+0.43 % 0.60+0.18pm, area 24.10+5.97um’; microgametes' size 1.361:0.83x0.50+
0.23pm, area 20.23+6.73pm” ; macrogametes' size 4.57+0.65 X 4.020.55pm, area 258.37 +51.
83pm’ ; oocytes' size 4.39+0.56 X 3.44+0.50pm, area 187.21 + 62.68pm’.

In conclusion, the size and area on each developmental stages of Cryplosporidium baileyi is
different from that of other Cryptosporidia spp. It suggests, with considering tissue tropism and
life cycle, morphometrical analysis can be quite a good way to identify C baileyr.

Key words : cryptosporidium bailey? , chicken, electron microscopy, morphometrical analysis.
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S8 ZHAel e R 674 o)

C parvum & A3 7o £& o|§EF A&
& e3> C mruis & AAFoNM B2’ C baileyi
9} C meliagridis = 25 C serperitis = FX §) 4 C
nasorum & o] §7o) A ¥ 5 ).

A E 1976 34E ol HAH 34 FE
Al G AL B AYE2XYYLF J2
13g ¥ J53EAYYes oA AFHx o
i B e FAY A94EF A4 a2
YE2¥ UL Fo) AFHY HALE f2dteE v’
7k el 2 Fa40) B Z2H 3 gk

ZFANE Tyzzer'®7} g9 93 XS 799
A& A& B o)z Fletcher er al'& Fi3o) A 2] 714
& B934 I Current et al 2 B o] oA 22| 2
HE2XULE C baileyi 2t 43¢t 2F4A
AE4E e T4 FFF C baileyi & F3} Fuj4
Z a3 387 499 FEE YoI) 1 C meliagridis
E 2% F48E Aoz guld Qo 2 4
AHE dodlAY g gotsis BeAge By
A Y AR F4E dehdge,

FYgHE E 57 g4 g ZYE2XYTEF
ol 22 ¥y ol o] BuAld) 93 }F FEL
YA g o 9139 AJAHRE ZAE v C parvum ™,
C muris™, C baileyi™ o) RnHA 9 §7&
922 RE B AYEAX YT vpda A
A% C parum &) $olN2 9] ZGAP™ L gAY
B AP B udtgh £ 0§59 o3 I &
AdAe 3&718 AYE2 YT LFo] Q.

£ A7E IYE2X U LFE FUE 29 FE
YAoE AYZ2A3}EH Fo]4o] ol Avidin-biotin
complex FAHE B8 AYE2F T EE #Udo
o] 939 tUd¥ ${TAE 2uHTZE BF1
FHAAE 39 Morphomat 10& o] &34 27]¢ ©
Ag 2Astad £ AT E £93AT.

Mz ¥

AEAE - 1991d 3928 19924 12972 Agujg
i By g guidd 9sjd /1HEF AYES
FAUEF LR AQd 37/ AR svlE] g P&
o] &3t A ¥ AHEE B 2UHFE 9Y9Y7A

For AYE2EATEFY B53}Y i e 2
¥3 B E o2 1 4%e g 2k(Table 1).

Table 1. Status of cryptosporidiosis and complicated infection

with other disease
Farns Chicken age  No. of Complicated
(days) chicken infection

cryptosporidiosis +

A 30 3 ND + coccidiosis
cryptosporidiosis+

B 9 2 necrotic enteritis
cryprosporidiosis +

C 21 3 ND

0| Ll 10% FHE2LHN 2HE FE &
QeAY oz Betdd Toe o 4m Sz
AWL TE t}E hematoxylin-cosin(H&E) QA& 3o
FHrF oz gAY

UYHAMS B A : 4m FAZ AE FF 233
Bg AYY3} histoclear’} 1:30.2 Y dewaxing agent
(Biomeda Co)$t 24 ¢ E& AXH FHFTIN g3
periodic acid7} &% endoblocking agent(Biomeda Co)E
30ToA 1583 Aestd =AU YA peroxidase
E dANZen FAEC) tis buffer?! 1X automation
buffer(Biomeda Co)2 103] M H3 it E& &9 1)
Eold AFE AA%7] A3 108 F4F A4 $opA
% (Sigma Co)& 40TAHA 1583 A2 F 1X auto-
mation buffer2 103] M ¥ m 12 A2 1009 A
¥ rabbit anti-cryptosporidium TEHH AL 4004
S5087F vt-g A7) ¥ 1X automation buffer2. 103] A} &}
$c}. 23} 8& = biotin conjugated anti-rabbit IgG(Biomeda
Co)E 1001 348} 40T oA 4087 H&AZ F 1X
automation buffer2 102] 33} tbgo2 508 3
418} avidin-peroxidase labeled(Sigma Co)& 40T o 4] 308
9 A7 & 1X automation buffer2 103] A3 ¥ o}
chromogen©. 2 = 3-amino-9-ethylcarbazole(Biomeda Co)2
1024 21 40T A 447 £ 1X automation buffers
103 AH3Ac fzgqe #riEAARoZ 302
94 % & 1X automation buffer® 103] A Fslm 2
HrgreER B8 F AHsgh

HXi#old 28 FHAAE0E 3EE 98 10%
F4x29dd 149 Fd¢ Imm’ 27]2 A& 01
M cacodylate buffer(pH 7.4)]4 12417+ A8 ¥ 1%
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osmium tetroxide(0.1M cacodylate buffer, pH 7.4)0] 2%
4. 139 23 & 4F @& prophylene oxide
ALE AX 24319 epond] Ev]E thg ultramicrotome
(LKB-V)2.Z 1pm 7749 HHHE HEUG. HHHLS
methylene blue-basic fuchsin G4 & ¢ ¥ FFHv|H o
2 pE¢d g8 40~60nm FA 2 xubdE At xuA
B copper gride] ¥-3A)H uranyl acetate$} lead citrate
o oA E HAHA &S 507 BolA Fahd
A @] 7 (Carl Zeiss109)2 2 #A3I5 ). EF FeigH
%7€ 913 Morphomat 10(Carl Zeiss)& ©| &3t 7} &
£9A9 A5 9 v dojs} HA g 23U
FAAAEYZ BEE A 10% FHAXE2LY 1
AE F3& 2.5% glutaraldehyde(cacodylate buffer, pH 7.2)
o A 12A]7F WA E & o} A E seriesE G471 AR
AR B Fol2oE B 3 ¥ Jeol JAC-1100 FA}
AAER A 0.2 254 1004 AElo] A FA3IGT

d o

&0l 23 ol & b 9 FHApEdo] 33
HAL AX JE7A MEY 0, G ¥ YA, Y
58 F420& HAFg 1). ¢ F YA
FHo] e 950 FEHANFig 2). AREL 43
EHY ¥&Eo gloy dRE FHEY A Fi
o] st

UNHANMS EAY : RN FFE FE
o FHALY FFH Qe 9FE T} A
avidin-biotin complex '} & +8% 23 &4 7§ 44
W3- B9 Cryptosporidium spp.2. 815 31 2.7 (Fig 3)
13 A E AAG SAUZRTAME AT G
= BEEA ggoh

ENEAHoE 2

U474 0j4TX : o] 459 #&7](developmental
stage)= Fid F99 ANAEEA F34d =z @
2= v (Fig 4), WA & S(endogenous development)2 &3
o olA§E freld 7148% A4 2 H(parasitophorous va-
cuolar membrane © 2 E&M ] A& 7| A% AL X (para-
sitophorous vacuole)& ol A Yoju=H) o] J]AE AR
e mAEE fHY 340 SEAA o

4 %8 (trophozoite)2 HHU Y T+ 7Y& Ha lon
Fi3e] EAAMAEY gre AAX YA F359

dow o] Bejole vlA§ 27} 24 EH U CHFig 5). W&
E(meront) ¥ W E 20| E(merozoite)= JFAL F &3] @
Z5e Ao 8/]Y W2Ro|ES} § IAF HNES
ol =0 A& BEE FA48 1 AT (Fig 6).

A4 B ) (microgamont)= =4 4] M (microgamete)E 3
Aite AozA gE ¢5719 44 79 & goH
1A% ARG & AAE Y E k. G4
#) (macrogamete)= o] 3o 2 Hol gt wetoz &
3 28 e 4% AHE ¢ 715 A gtk
AXAY FURANA o] ARYEE BAFE ED &
EHata e ¥ YA #(wall-forming body) R ZHH
WAGE & 5 olon 443 A& gAY 2Y
& FEFig 7).

LA 2E(oocystye 71 AF AAE &o] E9 Sl1
ol sof gl FEF LoN2EYY o3 4
A g F dck o] LOA2EYLE g W& et
o AAYEst don S opd2HEA 2 29
FAWAZE AUz e AAE B 5 tHFig 8). 7]
A% AR Lol A ZA A2 o] o] Fo|A] 49 2EF
Z 0| E(sporozoite)7} §AH = ooz © dgo
Z B 22X 220 EY AEF Fo& 3ty ¥,
%¢ 9 microneme, & o} Y2 HYN, FX, YuF,
A 242 9 A (electron dense body) o] H¥ gt} &3
AF2ZOEE vhyy B0 2 #25ckFig 8).

HelS ] &Y : BEAxdv e YgASFAY
Morphomat 10§ o] 43} 4 HSBA S 353} &5 9
Zo| ¥ WA & 2 2= Table 29} 2}

Table 2. Size and area by developmental stage of C baileyi us-
ing a Morphomat 10 in clectron microscope

Developmental size{m) Area((pm?)
stage (Length £ SD xwidth+8D) (Squre measue SD)
Trophozoite 321+0.70x2.49+£0.59  118.82+41.92
Meront 399+1.07x296+0.52  210.11+57.11
Merozoite 198+0.43x0.60+0.18 24.10+£597
Microgamete  1.36:+0.83x0.50+0.23 20.2316.73
Macrogamete  4.57+0.65x4.02+055  258.37+51.83
Oocyte 4.39+0.56x344+050  187.21+62.68

FMMAHOIY 24 : Auj Yol RHE FE 4
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HAEE BHHA A3 Qe 2HE2FHYEE @
Y & AN AFg 9) Bt 27 BA JEEY) v}
Uy 249 220EE ¥ & oy B¢ Y4Eo)
B U7} v el gl gite] A E 3% t(Fig 10).

I #@

¥ 47E g9 Pl 29E 2YE2FYLE ¢
SeAEE JUY, dEE, W2 zoE, S, ¢4
AN 233 LAN2EE UANLE &4 47 1 37
Y BA g 2R ‘
AYE2EYUE FF FIA dHH Lz 2R #
Ao] A& £0.2A BolA C baileyi, AN A C me-
leagridis 7} 12w 2 F¢3} 3F7)d 7| YA =&
A A%, 9% L 23 7148 A4E Base g™
259 7Ase ZHE2XYURY A $£7]9
oA 724 @ 47V AAFdeR A9 oy
a2 2718 &A% UAN Cmuris & A8 dtne 1 3}
olg A 94% 4 gotz Y. 2 EA
A v 7 o] Morphomat 10& ©] 83t Bt AU E Helj &
BER 1 WAL FAFORAN 7 uRdAE A%
Wolg T3y F& BEFIE 7|ELE fuzt dd.
EAges wHA IUEAXHUEY o d8g
A PATRE A XY T2 XHFEY AE
3 2 37|%E 71ELE Y& 9 C baileyi & §AME 2
#8 B4 22y 2FM LA C meleagridis 9
o F&7)¢ v HFRE C baileyi 8} ¥ 537) v o

og9 o] Wasdth o] 3¢ 1 A7|Ve2E Y
ged o go] B SRS, sF5Y T
DA FEE £ Itk

€ d7eA g9 Fold 239 2gE2XIUE
§ AAE AR B2 YHASFA L ol 48
a2 3718 2AE $3% 2% 2YL 748 A7
Hag Hey] Qe v FE ARAT 2 2714
QAN C baileyi o o2 {EA e 2719 vjZE o
liakura er al 7€) 239} & o)1 & 2AY & AR eH
C muris $ C parum 3 & & AYEXTIATE FE
3 ERE W 12 A7) Zo)7t i ARFHNUS. BEHA
71879 R £F50143 A AAArZES 4HA
2¢ 3% Z 28dA9 ar)d AL 2HEUW C
baileyi & ¥ 383/ 5AE + 31SE &It

d B

HYZ R8¢ §3) Cryprosporidium spp. 7+
o2 B 3 FAF svlE B Fe] X% C
baileyi 9} v| A7z % & FANHT. £ F ¢%
A 2719 A4 & §A8o & Cryprosporidia F
E3 a8 & B3} C muris, C parvum F 348} 2730
7} 94 QAHAD. g2y AR € §F80 4T
A AREv A YYASe §8 4 ¢S AY
2719 WAL 2P C baileyi & o) A¥3A F
A+ &S §Ag4

Legend for figures

Fig 1. Hyperplastic response of the bursal epithelium in a 30 day-old broiler with the presence of numerous cryptosporidia on the lu-

minal surface. H& E, x 200.

Fig 2. Vacuolar degeneration of follicle in the bursa of Fabricius. H& E, x 200.
Fig 3. Positive reaction on the luminal surface of bursa of Fabricius. Avidin-biotin complex method, x 500.

Fig 4. Follicular epithelial surface with various stages of the protozoan. Urany] acetate and lead citrate. X 3,000.

Fig 5. Trophozoite attached to bursal epithelium. Uranyl acetate and lead citrate. X 12,000.

Fig 6. Cryptosporidial schizont with five merozoite. Urany] acetate and lead citrate. X 12,000.

Fig 7. Macrogametocyte with polysaccharide granules. X 12,000.
Fig 8. Oocyst with sporozoites and residual body. % 12,000.

Fig 9. Scanning electron micrograph showing a dense lawn of parasites over the luminal surface of the bursal epithelium. X 1,000.
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400.

te-containing schizonts and empty capsule can be seen. X 5

i

Fig 9. Merozo!

microgragh of

High power scanning electron

Fig 10.
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