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Table 1.

Time for inoculation of IBDV (infections bursal disease virus) and Cryptosporidium oocysts,

observation of clinical signs and autopsy of chickens

Experimental days

Experimental groups

0 7 8~27 28
No. of IBDV- Qocysts
chickens inoculation inoculation (dose)
Cr108 6 — +(10%
Cri0t 1876 + (109
Cr10? 6 — + (109
IBDV +Cr10° 6 + + (109 Observation  Autopsy
IBDV +Cr10* 94 6 + + (109
IBDV+Cri10® 6 + +(10%»
IBDV +Cr10? 6 + +(10%
Non-treated control 6 — —
Observation Autopsy
IBDV-infected 6 + —
control
IBDV & & — v & b 051k (Table 1) :
WIS 54 AR X ABHCAT . FOWRIE, Cr ha *
D H 55T 5 187, IBDV & Cr 254 5 24 ], M HEARIEIR :

MEXIR & IBDV BEsHBoznEh 6 TI& L.

IBDV & CrA— v R b %aEET 5 24 Phicld, £TH
B PBS THW L7 IBDV #AO 1ml Z2FOHES L E
BROHE&E LT, &bic, EEEAKB%7TBEIZ6 B>
OFNFhoBic 102/H, 1%/, 1044, 106E® Cr & —
v 2 ERORGE 2 v CREN IS L.

CrA—v R +DAEEET 5 18 T 3 HEEBBBHE D
0 HICBE PBS 2 1ml BOFE L, &5 IcERB%
THHEI 6> nF i 100, 1044H, 106/
D CrA—v 2 EREOBRESHZHWTKUERNICES L
7.

SEALESHIRE I IERBBE O 0 Bic Y 4V ZAFFUC
AOFk4s L ml BO%S Uick, EREEGERTH
Hicd — v 2R FEREZ2 01l ml [ENICEE L.
IBDV B IR 13 EBRABAIG H @ 0 B 7B IBDV &
A 1ml BORE L%, EREB®R7TEEA -V X
PR E 0.1 ml KA IS L Tz,

Cr BYFRDHE

EERBIE% S HH X v 271 HEHE TO 20 HRICREE
DEERIEIR OFZE & OPG ORIE %171 - 7. ERKT
%, FRICERLBRETEHRL, K& P& 10% +
W= ) v CEER, FECH - CHEIEA % (FR L%
EITH o7, & BT, BHRIERZER U7 Cr 108 @53
DI &, BB OBRIIEE & OREL SHE D04
S

A—v 2 b EEELLEH»S 20 HE, KB OHE
PRAEIR 2 8158 U 725558 % Table 2 & Table 3 127w L 7z,
CrA—v R +O&ERELLETE, 10858 Cr
10°FD) & 1058 (Cri10*ED) IERMPHE S hie,
FEROFFEH R Cr10°FTid 15 HE, Crl0'# T3 16
HETH >/, BB 2EROFEAERIZ Cr10® T
50%, Crl10*#T 33% Td - 7=

—7%, IBDV & Cr# 5 LB icBL Tl Cr A —v 2
1S~ 102 HE RS L7122 COBTHERMEE S h
fz. MEROFIF H Z IBDV +Cr 10° B¢t 15 5 H,
IBDV+Cr10‘B iz 16 HE, IBDV+Crl10° i3 18
HHE, IBDV+Cri0*E i3z 17THETh » /2. &Bis
JBRER DT IT ENE N 50%, 50%, 33%, 33% T
Hote, TOFEMDL, Crd—v R +DAEEST 25
id, A=Y A& I0EDERS LT ISER S TR
LSt o fzdickf L, IBDV &4 Cr 2 — v 2 b %4
B LS IEA— v 2 & 10 @E RS hId ks
FRELU .

FAEFBICRY) DN IIEIR (Table 3) &< L« &, HEIE
BEY, URUHEK, PIEEY, S5FEDRBETH- 12
D, MUEBEED LNBh -7, 0B, Cri0HE, \EUE
STHEEY, IBDV e BB O S BICHERER 3B D S h
AN

& — v 2 bHEE

PR s N BB O A — v 2 HEINR L%
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Table 2. Incidence and number of clinical ckickens
Experimental No. of Experimental days
groups chickens
8 14 15 16 17 18 19 20 21
Cri108 6 - — @D* 4,5) 4,5 4,5) (2,4,5) 4, 5) (2,4, 5)
Cr10* 6 — - - (2,6 (2,6) @ @ @) 2,6)
Cr10® 6 — - — — — — — — —
IBDV +Cr10° 6 — — @© G5 Q25 25 @625 1,25 1,25
IBDV +Cr 10* 6 — - — 6) (6 ®) 4,6) 4, 6) 4, 6)
IBDV +Cr10? 6 — - - — — ® n ® eY)
IBDV +Cr 102 6 — - — — (3,4 @ 3,4 (3,4 (3,4
Non-treated 6 — — - — — - — — -
control
IBDV-infected 6 — —  — — — — — — -
control
Table 2. (continue)
Experimental No. of Experimental days Total  Morbidity
groups chickens number of (%)
22 23 24 25 26 27 chickens
Cr108 6 (4, 5) @2,4,5 (4,5 (4, 5) (4, 5) (4, 5) 3 50
Cr10* 6 2, 6) 2 @ @ @ @ 2 33
Cr103 6 — — — — — — 0 0
IBDV+Cr108 6 (1,2,5 (1,2,5) (1,2,5) (,2,5) (1,2,5) (1,2,5) 3 50
IBDV+Cr10* 6 (4, 6) (6) (4, 6) (2,4,6)  (2,4,6) (2,4,6) 3 50
IBDV+Cr103 6 €D 1, 3) 1, 3) (1,3 (1, 3) 1,3 2 33
IBDV +Cr10? 6 3, 4) 3,4 (8, 4) 3,4 (3, 4) 3, 4) 2 33
Non-treated 6 — — - — — — 0 0
control
IBDV-infected 6 — — — — — — 0 0

control

* Chicken No. is shown in parenthesis.
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Table 3. Number of clinical chickens in experimental groups of 6 birds each and their clinical signs

Experimental groups

Clinical signs Cr10® Crl10* Cr10® IBDV+ IBDV+ IBDV+ IBDV+ Non-treated [BDV-infected
Cr108 Cr10* Cr10® Cr10? control control
Sneezing 3* 2 0 3 2 2 2 0 0
Abnormal 1 0 1 1 1 0 0 0
respiratory sound
Depression 2 2 0 2 1 1 0 0 0
Ruffed feather 1 0 1 1 0 0 0
Squatting 1 0 0 1 1 0 0 0
* Number of clinical Chickens
10"
10° —~ Cr1e°
10° - Crl0*
- Cri¢®
2 10t - IBDV+Cr10°
° —~ IBDV+Cr10*
10 ~ IBDV+Cr10? / \
10? — IBDV+Cri10?
L \
e T T e T N s B B D 2B 2l B %o
Experimental dates
Fig. 1. Fluctation of OPG (oocyats per gram of feces) in

experimental chickens

Fig. 11278 L7z, Cri0°Ef & IBDV +Cr 10° B 13 SEERBHES
#% 15 HHE, Crl0*B & IBDV+Crl10Ef - IBDV+Cri10?
316 HE, Cr10°E & IBDV+Cr10®#iZ 18 HHIC
D TEERNPS A - X M PBRBESN. T0HK, &%
W ORAA — v 2 b HEE (OPG) & Cr10° B0 EER
BAkS% 19 HEic 1.2X 108, Cr 10448 23 HE 1T 4.8 % 10°,
Cr10°BfAs 26 HHIz 26X 10°, IBDV +Cr 106 EfA% 20 H
H iz 6.8 X 10°, IBDV + Cr 10* Bf 323 H H iz 4.5 X 10°
IBDV +Cr10°#£4s 22 A Hiz 81X 105, IBDV+Cr102#
32T HEIC 85XCr10°Th - . 58, MAENTHEEY,
IBDV BB OFEME» 5 4 — & 2 b OHE I3 X
NI -7z,
fEEET AL
RIBBIERSKTLALER 28 HE) ERL, &
DFEFR % Table 4 Ic;R L7z, CrA— Y X DA EERE
L7cEBEO S S Cri0f® RS iKENKoEE (@
D, SENomKEE A3, Mk G, %Rk U
TD Mg s . S5 FHEIEK UI) MEEsH

fo. Crl0*EERICB VW TKEARACHEKITR TR D 5 h
7, [LENORRIEE, iz, JBX, FROEREZEOR
EBEED SN, ZOPIERD L Twic, Crl0#t
TR OREZEESINT, FROEK 2 PR
»ohie, IBDV & Cr 285 LD 5 5 IBDV+Cr
1 Ef I BKENORSRER QTD, KENORKEEH
@CID, Wik GF), Kk BT MELs i, &5
iR oS 4TD, FEOER G, FEOE SO
R (LD M E iz, IBDVHCri10 B oBIckE
ORI IED S il - 7o, RS FEBOZERE R
R oniens, T OPEIIRD LTz, IBDVA+Cri10d
BHTREENOEEKNENS 1 FhcEEshiz, SERA
TR, K, SBEREED SN, T OPEILH
D U7z, IBDVAHCr 10 B TRIENOEFERY 32D
NI o 7o, FREXERIEIBD SNt HlRP F
BOERILBETHESN . IBDV BRI B T3
B FBOFEMRO A BLB CHE S L, ST IRE
WCRERED SN - Tz,
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Table 4. Autopsy findings in experimental groups

Experimental groups

Findings Cr10® Cr10* Cr10°®° IBDV-+ IBDV+ IBDV+ IBDV+ Non-treated IBDV-infected
Cr10° Cri10t Cr10® Cr10? control control

Increased mucus 2% 1 0 2 2 1 1 0 0

in trachea

Foamy accumula- 1 0 0 2 0 1 0 0 0

tion in trachea

Pneumonia 3 2 0 3 3 2 3 0 0

Airsaculitis 4 1 0 3 3 1 2 0 0

Atrophy of thymus 0 0 0 4 3 3 4 0 6

Atrophy of bursa 0 0 0 5 4 4 6 0 6

of Fabricius

Atrophy of inner 0 0 0 5 4 4 6 0 6

folds of fabricius

Hypertrophy of 4 2 2 0 0 1 0 0 0

fabricius

Hypertrophy of 4 2 2 1 2 2 0 0 0

bursal inner folds

* Number of clinical Chickens

AEASET AL -

CrA—v 2R M55, MRBMEKXERLALBOX
BOME LR (Fig. 2) REHO Cr REBEE S L,
FE T BB ) v R CoRBEO R o0
LEMEOBRE R L, X T EEMEOEK - #A
Tk B EROERBILSED S, [EX (Fig. 3) O
BT 3 WiliREsZED S h, [EXEORENR
bhfc, [EXPHEREXLEEA -V X P VR
Fais &7 U (Fig. 5), MissimE£Ek (Fig.6) LT
WEBHRED L.

CrA—v x2S L, MRBIERERET» -7
BOSEPLETENICA — Y 2 PR Y v TRAA R
bhic. [EPKEX O LA (Fig. 7,8) 3EX - ¥
EL, BEORDHSEY LI, METICBITFBRERLY v
SERIEE OBEBESERD S, EAES BRI S i
IBDV #5#0BOKRE P (Fig. 9~11) iEFZIED
SN - fe.

IBDV 25 L2 TCOBTFENO Y v Y5RiIIH
LLEL yRE#BL LTV, COFELLLEK
IBDV DRGSR L fz & & i,

SUERUTRED © OE O 4 :

S, CrA—v R bERSLUABHOS B, Crl0tE
(33D, Cr10*# 2D, IBDV+Cri10# (33, IBDV
+Cr10*2f (33]), IBDV+Cr10*8f (23F]), IBDV+Cr
1078 (B3P i gtk oM RS R S hie, 2T T,
WEANOMEOEEAM S BT, Crl®Fo > bk
WEETZRL U 72 3 P10k > & OB AT -

% (Table 5), Klebsiella pneumoniae & Aerococcus
viridans ® 2T OEBHBTE, LN 5DEIE
MENBEOSE» L oS h,

% =

E&HH3K Cryptosporidium DEFAER T 1L, FRRZS PO H
(EEBRITEEAETZ E VbR TEY, FFREOFESETR

SRR E DM STV BY,

OciMoTo ef al!® PIEHE LY 13, Cr OREM R ER
BEBICX > THEWEL &5 & U SERER RS O
RERHEINT, HRE~OFEERHERI LD -
fo. L L, SREFEESH, Crt— v 2 b EKERICHE
51, CroRBEHEMET2ERETE >R, Cr
A=V MEIMELE, SENCRETHE, BSS
N1 FRD 33~50% W BPAGER] & [E 8k D BRIR ZREE IR ASFR
WoNtz, TN HFHREIEIREZ R L -BOGEPREX
DRI BRI 1E Cr OFEF P RALTED S, Ky L
EOMEERD L, hRMROER - 8Bk ERE
EELL TV SOKAEPSELORET I EED
lREs R S, FREIENICEZHDA — v R
by VoS TSRS U 2 iR R A TERL L TV,
o OFERYP 5, Cr FFFRE I U TREEZ >
ZEDHLLEN 5 1,

IBDV & Cr EBBERE L LE&ICBIT 5 Cr O
B2 RET U7z fE R, Cr oA %2EE LB lmEE
DORBICABELZERES -V X VB 10 TH - 1-DIC
stl, IBDV & Cr 25 LTl 10MHoKkE T, Cr
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Fig. 11.

Figs. 2-8. Histopathological findings in Cr-10° group of chickens.

Fig. 2. Tracheal findings of a chicken with respiratory signs. Many
parasites are seen on the deciliated mucous epithelium. The
stratified epithelial cells are hypertrophic and hyperplastic.
Cellular infiltration appears under the mucous membrane. (X
700)

Fig. 3. The similar findings to those in Fig. 2. Many parasites appear
on the deciliated mucus epithelium. In addition to
phypertrophy and hyperplasia of the epithelium, pseudo-
eosionphils are seen. Intensive cellular infiltration occurs
under the mucous membrane. (X700)

Fig. 4. The findings similar to those in Fig. 2. Hypertrophy and
hyperplasia of the mucous epithelium and stratification of the
epithelial cells are observed. Intensive cellular infiltration is
present under the thickened mucous membrane. (X 350)

Fig. 5. Histopathological figure of the bronchus and its surrounding
tissue. Many Cr-like organisms are present in the bronchus
together with pseudo-eosinophils and macrophages. (X 350)

Fig. 6. The figure similar to that of Fig. 4. The bronchus is filled
with many oocysts, pseudo-eosinophils and macrophages and
the surrounding tissue is also highly infiltrated. (X 350)

Fig. 7. Histopathological figure of the bronchus of a chicken without
respiratory signs. Many parasites are seen on the deciliated
epithelium and the mucous epithelium is hypertrophic and
hyperplastic. Slight cellular infiltration is seen under the
mucous membrane. (X 700)

Fig. 8. Similar figure to that in Fig. 7. Many parasites are found on
the deciliated mucous epithelium, the cells of which
hypertrophic and hyperplastic. The mucous membrane is lost
in part and slight cellular infiltration is seen under the
membrane. (X700)

Figs. 9-11. Histopathological findings in the non-treated control of

chickens.

Fidnings of the trachea, bronchus, and bronchus and its
surrounding tissue are shoen in Fig. 9. (X350), Fig. 10. (X
700) and Fig. 11. (X 350), respectively.

DA ERG LI E EEROIERPRESFE S i, & B, Cr OFEE, WEMEERI NI b LR EEL LN
DES IS4 — Y R P BHIDBTOBESEALL, T 23D o TEHA T IBDV WKL TV AEL S
SEL7-EEE LT, IBDV ICEREL BB IRMEMETS B CrPREShsd0EEZ
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Table 5. Bacteria isolated from the trachea and pulmonary

Cr10®group Non-treated control
No. 1 No. 2 No. 3 No. 1 No. 2 No. 3
Species Trachea Pulmonary Trachea Pulmonary Trachea Pulmonary Trachea Trachea  Trachea
lesion lesion lesion
Aerococcus viridans + — + -+ + + — — +
Citrobater freundii + - — — + — — _ _
Corynebacterium pyogenes — — — - + — — — +
Enterococcus casseliflavus — - + — + — + + —
Enterococcus gallinarum — — — — + — — + _
Enterococcus faecium + - + — + — — - -+
Enterococcus avium + — + — — — — — +
Klebsiella pneumoniae + + - - + + + + +
Klebsiella ozaenae — — — — + — — — +
Klebsiella oxytoca - — — - + — —
Lactobacillus sp. + — - — — — +
Streptococcus agalactiae — — — — + — — — +
Staphylococcus sp. — — + — + — + + _
IhEFcogETir, BEBRLEORREOBBICE L Cryptosporidial infection in chickens. Avian
£ 0, FRBERAER L BORENOMEEERE L Pathol. 13, 487-499.
AR M-, 72T, EREGIC L - THEURE 6) Itakura, C., Nakamura, H., Umemura, T. and
HHNOMBEOBEMAT R (LIEFEED S Goryo, M. (1985) Ultrastructure of Crypto-
Klebsiella pneumoniae & Aerococcus viridans @ 2 F& sporidial life cycle in chicken host cells. Avian
Pathol. 14, 237-249.
MEsnfol i b, MORERLEEDNEY, 0b #H (1989) MRBETICRS MO, ) 7 b
DEH, Cr DG L B R ERIROEF L - T ZHY Uy ABE, BRI, 25, 26-34.
BEEWEET 3 E VS, Cr &EEABEOLEEHORE 8) mItERL - S#A= - ILHEZ (1984 Bo
ELTIMSSREAR L 7- &£ Bbh i, Cryptosporidium ZF4F, HEKREE, 37, 667-669.
9) PHEIEEL - MR - BHBRY - FEEC T - A
X Ak MEZ - ZUKBET - EERRAI (1997) FicREXUBERk
Yu - i A7 o=
D EEES R B SANH (1987) BBRT b sp. RO, B
OEMEIH Y 2 Cryptosporidium BIIE, Fi 10) OcmMoro, K., INamoTo, T., Soca, T. and ITAKURA,
Eji&’ 23, 26-30. . C. (1987) Experimental infection of chickens
2) faifR - DM - EAER A9871) =0 b Y with Cryptosporidium. Zbl. Bakt. Hyg. A 264,
i3k Cryptosporidium ® =7 + Y, =9 ARV E 343347,
Ve MK BRI, WSHEL 22Ty gss (1992 RRET £ 7Y+ v 2866
Db (A919) WAL 7 7 ) &5 2K 4V 2 OSSN, FERTIH, 28 B8, 41-50.
BRI O EFROBE—, FBHUEH, 15, 23-40. 12) BE B (1978) EERICR A >

) HEE (1980) BRO 7 )7 F 2 HEY Dy AR
guc->W\WT, R, 20, 111-122.
5) ITAkURra, C., Gorvo, M. and UMEMURA, T.(1984)

* 0 RBEE T A VR DEE (RIS V), B
P, 14, 47-53.
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Pathogenicity of Cryptosporidium sp. Inoculated
into the Trachea of SPF and IBDV-infected Chickens

Masatoshi Nisaio?, Toshihiro MaTsur?, Minoru HicasHIHARA®,
Fujiko Sunaca®, Kazuhiko Namixawa, Yoshihiko Suzuki?,
Toshio Hongo” and Yasunori Kanno?

D School of Veterinary Medicine, Azabu University, 1-17-71
Fuchinobe, Sagamihara, Kanagawa 229-8501, Japan
2 Kyorin University School of Medicine, 6-20-2 Shinkawa,
Mitaka, Tokyo 181-0004, Japan
® Research Center for Veterinary Science, The Kitasato Institute,
6-111 Arai, Kitamoto, Saitama 364-0026, Japan

Abstract

Cryptosporidium (Cr.) spp. infect the respiratory and digestive tracts of chickens and develop
pathological changes in these organs in the field clinical cases. In these case it is not clear
whether the changes are produced by Cr. organisms alone or not, because complications with
infectious bursal disease virus (IBDV) and/or coliform bacteria are frequently observed. Exper-
imental nasal inoculation of Cr. oocysts to chickens could not prove the pathogenicity in the
respiratory system. In this study SPF chickens and those previously infected with IBDV were
intratracheally inoculated with Cr. oocysts to elucidate the pathogenicity to the respiratory
organs. As a result, inoculum doses of more than 10* and 10% oocysts were necessary to develop
respiratory clinical signs and neumonic lesions in SPF chickens and those previously infected
with IBDV, respectively. This show that Cr. organism itself has pathogenicity to the respiratory
organs and pneumonia in the inoculated chickens is considered to be produced by both Cr. and
the following bacteria, because Klebsiella pneumoniae and Aerococcus viridans were isolated from
the lesions.

Journal of Animal Protozooses No. 14 : 7-15, 1999

Key words :chickens, Cryptosporidium, infectious bursal disease, intratracheal inoculation,
pathogenicity


http://www.tcpdf.org

