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SUMMARY

A local isolate of chicken anemia agent(CAA), isolate 89-69, was tested for pathogenicity for
chickens. When chickens from a specific pathogen free(SPF) flock were inoculated intramus-
cularly with the isolate at one day old, all the chickens showed severe anemia at 14 to 18 days
post inoculation(DPI) and returned to normal at 25DPI, Some of the inoculated chickens
(27~33%) died between 13 to 17DPI's with lesions of severe aplasia of bone marrow and thymic
atrophy. In chickens kept in contact with inoculated chickens, some of the chickens had anemia
at 25 and 28 DPI's. Virus could be reisolated from inoculated as well as in contact chickens till
21DPI. Antibodies to CAA could be detected in all inoculated and in contact chickens when
tested at 42DPI by the indirect fluorescent antibody method. When chickens from a different
SPF flock were inoculated at one day old, degrees of anemia, both in frequency of incidence
and severity, were low. These chickens were proved partly to have antibodies to CAA when
tested for hatchmates.

In a survey for antibodies to CAA in field chicken flocks, one out of 7flocks(149%) aged 3 to
10 weeks was antibody positive whereas 19 out of 20 flocks(95%) over 20weeks of age were

positive. Altogether 29 out of 39 flocks(74%) were antibody positive.

I.M £ syndrome: Yuasa 5, 1987), ul®-zjied
(anemia-dermatitis; Vielitz ®} Landgraf, 1988)

glollA]  AH<ed4  ¥lE (infectious anemia; von % oA27k ez EeixlE WSS chicken
Bulow, 1991), #%% (blue wing disease; anemia agent(CAA)el &lsle] wsl= Aoz o
Engstrom, 1988), £¥A5%¢ (hemorrhagic B3 glck. CAA+ 19799 Yuasa Sof olshod
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Hzz Felsiglony 184 34 DNAE date s
Zroln] oafuto] A7 18~22nm el =|&F
Ble] wlolezolth(Todd 5, 1990). EollAs]
CAA 7 32 ABEHA o gzzlge HF%
t] o] miodelA g Jdon] o7 ]lsled 23bH<l A
&, vlolela w Fito] B 7] fksle] HPA
Ael o 2 A%t (Goryo 5, 1989a, b Taniguchi
1982 Taniguchi, 1983, von Bulow,
1991). CAA & Jpgftfmsrs ~hsdb (Vielitz o
Landgraf, 1988, Yuasa$} Yoshida, 1983) 65
8 o]3le] Aol e Held % 10~20%2] o
A2 2oy wEE 60%0l olze AfE st
{von Bulow, 1991).

CAA ¥-21571e) wdAe] zlelx Yuasa 9} Imai
(1986)7} 2323k Hzel Goryo £ (1985)0] Mk
Z3 % viad o A7t e Rod oAz, &
o oklAlFe] CAAC] oig AEfase dE,
3= 5 oJeiletell4] 90% olA]l HeE ¥uE3
glewd X specific pathogen free(SPF) AlZ7}
A5 FAE 27 Ao ¥us3 9o (McNulty
=, 1988; Yuasa 5, 1985). & odolxE I
oA 22id CAA(G A, 1991)2] stoll =3t 49]
zA4sk W AlFel CAA] wid R
& shetslaa) A= 3edct.
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1. goig|

W 5 Z|gellA AlSs]a gle A 9 B SPFA
TollA A FakE el AgAlelA ¥3)sle
AHgotglen] Hskxl welele AJPTHE wWxe
flexible film isolator (&, 1986)ollA Ag-3lwiA
Aol ALEstqict.

2. gjo|ajA
78 33 g A4l CAA Gifu-13
N.Yuasa(Poultry Disease

=2

=5 Laboratory,
National Insitute of Animal Health, Gifu,
Japan)# 288 Holilo} AL2-8lgict. wiolalel of

g A4 Algolls CAA Fut Z2lF 89-698 AL

—142—

Foich. o] wlojEAw 9T R 1458 Apelol] 3
AAE R o 45% HAAEE HET WY A
alAlFe 2 e Fejdl 7o 24 MDCC-MSB-1(°]
% MSB-1¢|2} & ; Akivama 9} Kato, 1974) Al
3o wjokgt ule]# A (107°TCID;0/0. Iml) 9} 7
dAlel 7F FAled (>107"TCIDso/0.1ml) & Hole
#HE vlolelA a2 ALR-slgich.

3. MizZult ol ulojajA AN HH

MSB-1 AlZF+ ddalze]l Poultry Health
Institute oll4] -Eokio} ALEslgict. ALF woke
kanamycin(100¢g/ml), streptomycin sulfate
(100xg/ml), potassium penicillin(100IU/ml) %
Bl 583 Aefold A (5%)-& A7kt RPMI 1640+H
2 (GIBCO, U.S.A.)ol AlZ557} 2X10%/ml =
Al 3led 24 well-cluster-plate(Linbro, Flow
Lab., U.S.A.)ell wellwd 1ml 4 E£35351 5529
CO.(6%) Estol A=l 39C wiofrlellAl wioks}
Sk, Alelsjok 2~39 Aoz 424 vzl 1ml
off wiokAlE H-Fo 0.2ml 5 Egulcksle winjo g
A, Hiolel2] st £ 104 34
3 wholela A &E MSB-1 Al Zujofol] HZsln 4
oF Zre winjo 2 10:07kx] AlchefoksindAl vlelz|A
7des g AZHAAT(WEZY F3}, wiAY
pH %, Al 25)9 2 F 43Sl o
g PUAZE 71Fo 2 2455t} (Yuasa, 1983) .

. AFHEBEAI(FA)RES

RS Y9 CAA Gifu-15% 2%
10°ml AE5%e] MSB-1 AlZo| AZF3ka 4847k
wjoFdt F A3 sted 1000rpm 22 5%-7 Y4l¢efst
o A% AZE phosphate buffered saline
(PBS; 0.1M, pH 7.2)o2 ¥4 AHsisct. A
AR AZE PBSE A¥73 H slide glass $io
4% o AzAFa AAE olAlELR 15837
2 F —20Co) 2gstdA AE3s. Ay
FerAbee H¥Aoz 37CAAM A7 wRgAlAl
% PBSZ 1027 A1¥3tz #A #4443 rabbit
anti-chicken IgG FITC conjugate(Cappel
Worthington, Cooperbiomedical, U.S.A.)Z ¢
o} 7ro] wkg, AMAFX buffered glycerol medium



(1 volume® 0.5M carbonate buffer®} 9
volume ¢] glycerin)© & 2913t & ¥ A&v|7oe
asiget, of kg4l Bket N. Yuasa 4258 5
of 4h2 CAA Gifu-1 HAEH 7 CAA o Z4lo]
& SPF HollA 4he A" s 22 34wl
A HEEAIA Fol4 Aol o] &3det.

Hematocrit heparin A 2]€ capillary
tube 2 A Mol HYshed S 27% ©
35 wdel sle Aoz 7Fdch(Yuasa 5,
1979) .

6. AEAA

AF 1. CAA S &4ql SPF AATE 2 yo}
L APTF 14~2054 P o2 Urn 7
AT, AT W T dE2Tes st
HEFFL 198« CAA¥=F 89-6974AIZE ##|
vlolej A 4% 0.1ml4 (>10""TCIDs,) 254F
dRen Ha2Rgre 193EE HIFH
isolator ol A} A3l AEF 10948 3594744
3~79 7HH° % hematocritg ZAstm, 1585
¥ 4FHulizkA] oiF 9 2=ty slAA1A 20%
(w/v) 7t fAY4E nke3 °]F MSB-14Zel 107
7R Al woFsRaA wjolals AEEE A=
o}, Age] e 65w APl IFA dkgo 2
gAY B-5 22 e

A 2: 1Y [FAuREo 2 CAA T 34
SPF A AT f3 Holelet ¥Hoz dHE 714
+ SPF BAIZ # #olelo] CAA ¥E|F 89-697%
oAA 7k fA wlelEAE 47 0.1ml4 ZHHFE
I AASE A71e] FAE dEds ol 149
¥ hematocrit & ZA% e AZF 214714
ARE 24

oY 3 A% 29 FU e SPFHelE|E AL
435l T ez AAsIger wxl CAA R
2|F 89-692] MSB-1 A ZuekA) & (10-°TCIDs,/
0.1mD) & HFvlolejaz AHESE Ho| c¢har),

1. HE|EXEE ZAl

A 13 2004 HAEFE 14~21Y Alolol] HAHE o
otele] 7t 243 AY 19 FAHEF dl=Fl4 219

4
AEgeiE 9 T
% *

©
2

—143—

B o wloleia AR AdEHeR YA Yol
zagyges 33

gel 7 24L 10% F4 S
setdl Zefsted wbHE whE H hematoxylin
-eosin Gt} Ftdu| oz AAsgct

1. CAAXEA « HELAA oML iy EH &
A7t virus X2l (ME 1)

CAA 89-69% 193 =olelol AFL AFTolA
=AE 1) A 109855 wdo] Vel Aztet
o] 149 Foll 2 ¥l =7} & zoj Heigles] 259
Folle 25 Aoz 3|8=3ict. HFFALL 25
Az 2897 o AR HolelA (B4 38% o
25%) ulde] velstont 35udwle Faez 35
=gic}. =& #HF hematocrit A5 HEFollAe H
Z 109558 52k izl vlste] wopr|7] 4]
ztsle] 149 Folle 743 Helziebrt 212 Fole A
Ao g BIsigich, AHEzdTe #HF hematocrit
AE 25485 28deul] oo wldled wigkont
(P<0.01) AHFTol vlgle] 2 H=r} HA =|eks
et AF 1534 4737 =iF 2 A2l
254 FABAA 7Zre e wlolza AR E A
3 A AEFlME AF 1F 38 23a JE

ARTAAE 2% T8 A7) AF 37 F vl
dast Are) Heent 5 Fole FesH wsk

o}, 28 AF 65 Foll 7 Aol CAAC 7
A A4E z=AR A F3FEH A T
RRoll4] g7 A2E At CAAZECE Qg o
Ae AZEFeARE Jepgtes A2 AF 2055 57
7} A%E 13~179% A Ak ch(Table 1) .

279

2. Bxo|dEx e X HIERF HoloMe
AM(ME 2% 3)

CAA 323 89-69 7t wolel 7t Al HF
ulo]elag A3 (>107"TCIDso/0.1ml) AE 201
A AE 25Fe WdEEH M CAATH 4
AAFY AL virusAFT 124 2T dFe]
Sutgladcl, 3k hematocrit 245 5724 Aol
32.6%0l ®l5le] 16.0%2 HASHA UG (<P=



Table 1. Incidence of anemia and virus reisolation from chickens infeted to CAA isolate 89-69 by
inoculation or contact”

. i i Antibod
Chicken Days post inoculation (DPI) o CAAy
group 7 10 14 18 21 25 39 35 4t 42DPI
Inocu- Anemia - 5/18  16/17  7/11 1/11 0/9 1/9 0/7 /7

lated? Hemato- = 29.12 20,12 22.8 31.82 31.8 29.6 30.6°
crit(%)? (3.5 (5.2) (6.5 (4.3) (2.9 (2.9 1.6
Reiso. 2/2 - 2/2 - 2/2 - 0/2 -
In- Anemia - 0/12 0/12 0/10 0/10 3/8 2/8 0/6 6/6
contact Hemato- - 32.2> 31.0° 30.8 30.00 27.8> 27.3*® 30.8
crit(%) (2.2) (1.7) (1.5) (1.4) (1.5) (4.3) (1.5)
Reiso. 0/2 - 1/2 - 2/2 — 0/2 -
Iso- Anemia — 0/13 0/13 0/11 0/11 0/9 0/7 0/5 0/5
lation Hemato- - 32.7° 31.2°  30.6° 31.5% 31.1*  31.1%¢ 31.8°
control crit (%) (1.8) (1.4 (1.3 @1.49 (1.4 1.6 1.3
Reiso. 0/2 - 0/2 - 0/2 - 0/2 -

YFive chickens in the inoculated group died between 13 and 17 DPI

“Mean hematocrit values(with standard deviations in parentheses) with different superscripts in a column
are significantly different(<P =0.05) .

- . not examined. Reiso. : virus reisolation from the liver.

Table 2. Susceptibilities of SPF chickens from different sources to CAA isolate 89-69

Expt Chicken Antibody Chicken Anemia® Hematocrit (%)  Mortality®
No.? source to CAA? group (mean*SD)?® (%)
2 A 0/10 Ino. 12/12 16.0%6.2** 4/12(33)
Unino. 0/10 32.6+2.2 0/10
B 8/17 Ino. 7/15 26.31+6.4** 2/15(13)
Unino. 0/10 32.4x1.7 0/10
3 A NT Ino. 6/9 26.7£6.4** 0/9
Unino. 0/9 33.9+2.3 0/9
B NT Ino. 0/21 32.1%+2.4* 0/21
Unino.~ 0/21 33.7x£1.5 0/21

PChickens in the inoculated groups were inoculated at 1day old with infected chicken liver homogenate
(>10""TCIDso/chicken) in Experiment 2 and MSB-1 culture fluid (107°TCID;,/chicken) in Experiment 3.

?Tested for 1day old hatchmates by the indirect fluorescent antibody method at a serum dilution of 1 :
100

¥Examined at 14 days post inoculation and mean hematocrit values are significantly different at 19(**)
or 5%(*) levels compared to those of respective uninoculated control groups.

“Observed for 21 days.

NT =not tested



0.01). &% RRHoz CAA g A& 7}11
39l BAFS A48 AFF 159F THoiMet
g2 Alo] velytovt B3¢ hematocrit 3t s2Fol
visled A A ook (<P=0.01). CAAAET
oM AF 2534E 357 bololl A AT 45
(33%), BATAA 24 (13%) 7} A Akslalst.

MSB-1 Al 23l wjokgl CAA ¥2F 89-695 A
F3(FF 107°TCIDs) A3 3014 HF 27F A
SPF yolg)oldE 955 65oll4] hematocrit A7}
279% olsl%.om) Wy hematocrit (= F7339 W2
ol Bl3ted FABA WU cH(<P=0.01). B SPF
A 745 FEE g 1 AdE ey 3
Z hematocrit & §-70d tizFol visted wWA (<
P=0.05) viebgteb(Table 2).

3. g2|aA

Ad 13 2004 sAleE B .‘P.—‘:r 2R

o} 283} rj & (Fig. 1) TF
e S AY A A4 A4S 3. 23
A 2703 FAL Abde Y475 tlge]
Rzl Ade] slew of4l  AYAIEE
(reticular cells)o] FEeixlA] Ba=lgic), sz
o] AL AR oS AlstA vhebstet (Fig.
2).

Fabricius ‘¢8| o ZE (follicles)-< Al 7ol
AREl A& 2o Aol BAEE X o]2
Z1AA opeksiAl WAE e EHewAdss fET
E AF 3R R (Fig. 3). 5ol AL+ A

!“J-U
N

T A2 HHT AR A7t 2% 245

Fig. 1. Hemorrhage on the wing and femoral part of a chicken died 16days after inoculation
with CAA isolate 89-69 at 1day old.

Fig. 2. Thymus of an 18 days old chicken inoculated with CAA isolate 89-69 at 1day old. Severe
atrophy of the cortex showing thymocytic depletion. Hematoxyline and eosin(HE) stain.



Fig. 3. A bursal follicle of the same chicken shown in Fig. 2 Severe depletion of lymphoytes in
both cortex and medulla. HE stain.
Fig. 4. Bone marrow of the same chicken shown in Fig. 2. Aplasia showing severe depletion of
erythrocytic and granulocytic series in both intravascular and extravascular spaces. HE
stain.

Al Az o2 fAlslol UsicH(Fig. 4).

4. oleAHIRe| HAERAY

oke]AlF-el CAAo] N Al WfA3ke =AM
A ATBEE £ 39T 2047 (14%) A, =
22 AAEZE 4255F 2265 (53%)7F 2AE 2
& Aoz vepdch, A FWzE 359 ol
o AFolM e 5AEF Aol CAACl A3 g8
B3k doleni 3FE R 1058 Aojolds 7
ATF ATkl &A% 2hstn . 1058
olide] Fajoll s ZAAIE F-Fol CAAS] gt
A5 B53kn Qe Ao Jelsich(Table 3).
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IV. &

i}

A 104 CAA¥2F 89-69F HEFD TolA
AHe] 4 A7), 7bg A% A7) 3 Adoz 24
3= Al7l, zE|a sAAY] B8 Bl AR &
a9} dAsHs AAE ¥oF3 ¢l (Taniguchi,
1983 Yuasa-s, 1979; Yuasa ¢ Imai, 1986).
=g AEFAATANNE 3FHul7A] vlolel2g AR
2|7} o] F-913& Wk ol 4298 o] BE Sl
A CAA Y dig A7l AERe g FHE7lede] 4
A o] FAAE & 4 gisich. A o|F F&ZAF
oA % 25922} 2893 of AR Aol Wdo]



Table 3. Prevalence of antibody to CAA in field chicken flocks

CAA antibody?

Age{week)
Flocks (%) Individuals (%)
<3 4/5 (80) 27/55 (49)
3~10 1/7 (14) 19/79 (24)
10~20 5/7 (71) 42/93 (45)
>20 19/20(95) 138/198(70)
Total 29/39(74) 226/425(53)

"Tested by the indirect fluorescent antibody method at a serum dilution of 1: 100 or 1:500.

7

Asjo] CAARGASG 19838 5AA7 yolg]
289872 AT An ¥ HE7IG7eM wlE
A8ttt 2138 Rosenberger 9+ Claud (198

o wn9 YA At WA ¥1S PE7AT

L o afw

A wlelelast ARe B GAMAE Slsjs
o ol WY BUY 4+ GddE @

-

Yuasa 5 (1979)e1v} McNulty 5(1989)¢] A==
BA7|7e] 2~3F7ke g Fokddd] Zidlsle Ao
o A}

Yuasa $-(1980)-2 =A|&4 457} CAA | g
A SRl A Aulel letx s, £ A7
2] A¥ 204 ¥ SPF AlF #ef #olejolse] L&
Fol| g A4S 2418 A 2Ag S4d A
SPF Al7e] ¥elel 28 Aol BFo] A=A
oy 3ydoz CAAC gt ZHTE 7 Y
£ B SPFAIZolAE dolsat YFo] A=
o] A& F-F-71 CAA ol g 74l =y 3
e o)d-8 & # UYTk. SPF AlzelAe CAA-
g A oM 194EF  2ATNA
(Yuasa 5 1985), 22} g3ol4 11AEZF 54T
o4 FAE EAIG ez 2wug uwp glon
(McNulty 5, 1988) McNulty 5 (1989)-& =l3,
g2, 3F F 642 237 SPF Al <Hd CAA
A BfAsls =AY ul 12417 (52%) 0] S
283 Ao ¥ud vl ek,

CAA o ZHrAlo] 9l & A SPFAITE fdll ¥
olg] qllxE AF 20l vwishkd AY 304 W¥Ed
¥l 7} vw HF hematocrit = w4 VeI 9L
on] B SPFAF f#ll #otele] Afols fAME A
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o uepdet. o]ejdl Azhke AMEE ulolz|29
g7t zelel Z|QlElE Aoz FEEw AY 2
oAl CAAF2jFo] 71dsl Holeje] 7} Az
5 Ao A 3olMe MSB-1AEFol|A o)
% vlole]aE HEAaE ALt
FE|Fol 7 AAle] S o z=AEy
<€ Taniguchi 5 (1982, 1983) % Goryo 5 (1985,
1989a, 1989b) o] Mgt 477 FALEIH . & F4A
oA A3t FZT 4£4lo] Hatslel v Fabricius ¢
2] AR o FoHE HF4 AR AT Ao} RAEH
ok, Taniguchi 5 (1982,1983)¢ CAA A% 6
Folv AT, €43 9 AYT ASY =dAZE
o] 7o Xypzaloz AL ¥udlgon oz
FrZYA L] YAHAo g wnlglel ul HFzia
% (pancytopenia) o] Zefjdlely digict. ¥ Ao
AR Fgollie A 2EAZEo] AR o
Al AukzA o 2 dhA=le] gl

s L=y

atE

(<]

g AT 4 gl
A Ale] SotaZd-e guiel F4 A7 7]
WA o) gl &) Frezleny d¥ojME A4
2, A8, HEZ$E S0 $d47s =}
Fabricius 32 §atdeoze 44 $544E A
T 4 9ldeh. Goryo$(1989)2 FAlolME 73d 6
Qye gAxF 44lo] FAsht Fabricius'golMe
AZ 129 FH =T 4246 Pasle] FAolA
Bo} A gl=7e o] JebhdE Basigct. &
AellA el sibs ¥t AF 13~179 Fol et
wong {obdql Fabricius'de] %ol FE3iA
ook gle} AR},

oo AlFoll TN A ZA} A5 357 wuke) AT



oA 5AIFZE 4770 CAA ] that &5 B

ru\m :‘o
o
ob,

2 9lsie}. Yusasa 5 (1984)2 19z« CAAE 7
A7l 258 wlv CAAO HHd FIAE A&
@ 4 ggdonl srae veA AT A2 4 o
A 3}3}9_“4 =3} Yuasa 5 (1985)-2 253w 7+
QA7 AE 129% e A7t AEddn 3

oA 33 mlute] Aleld AEH
3 A7} opd mAlol gl A
053 AlolollA TAIZE 67Fel &
A 49 Aoz Bo} o|zidt mAlolydAE IFF
fEE sAgl= oz ZZEgck McNulty 5
(1988)2 F AlFeld F71do2 CAAC W& &
A% 2A% Az 27 2~3Fe7RuE 2AldAs)
AZE ) ol% Ao A&H ¥ 8~95H W o
Al A ko AZEE Aoz ¥ a3 vl AUt
2 Aol HE 1058 o|F o] ) ez
e FAE 2od o dFAtel Adet FARIIH.
Yuasa 5(1985)2 D2olx FAF 40475 394
2(97.5%)°), 12]1 McNulty 5 (1988)-2 %33of
2 $8FAT 89ATF 86717 (96.6%)°] CAA
of ot dAlE M3 Aoz wusigch £ AF
AXNE AA 20A1FF 1941 (95%) °] CAA ol ot
e B8 ez veht o] F delllxe] 3
AXAEI AR Aoz et} olzid 4He
olgl HHolzlE-2 WiFE ZAFAE AT Y]
CAA S| g A&AE 71 Zolw] zAghlrt 44
s Al7lel Zedsd olwolle Aol W
HAEE B Adeyet 2L WEE FEER %
Aeoeg ZZzgg. zzhvt CAA ¥ infectious

bursal

‘d
9
1

)]
L
Nﬂ
T
o

g

o wjo

disease virus, reticuloendo-theliosis
virus, herpesvirus of turkey % reovirus ¢} &%
7dA 2 HER AR Azl wE AFFAE £
Ago] o2{A U} (Engstrom S, 1988 Ritchie
%, 1989, Otakis, 1987,1988,1989) . wetA 4
A ofsloll A wwe olaidl H3tde] ez W
wsejz} ol o} AasA 3" vk e
o gto g 77} v} Ags)o)Ao} slelz} A7},
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Sl A
o} op|AlFolde] CAAC] A3t a4 BfAsl

V.® 2

329 CAA S Wol2lel Al 2944

i) (e

}-A}'ﬂ' 75."’]' E}—E““]' 7EL% %L‘E ov:}AD}'.

1.

CAA =W HeF 89-695 7o) Sl&
9} SPF #olz]oll HF3E Xd%—
g W} F41 9 Fabricius 3¢ 4%
Q3 AEA o 2 FAANM CAA 7} ZHTEIEI
o-!;]..

,._.
o .::.
md

—

finea

j‘l o> ol

:io

b3

. CAA¥E|F 89-69% izt oh& 19% 9] SPF

F AT wolzlel A7 TEAZARE W F
AT CAA 22)50l TR 4o} Aol g el
Zolen} ol o F AZolH CAAC) N 3

. R B Agez okAZIAS CAA

of thdl FAMfATE AR A3 39A1EF 29
AT (74%)°] CAAC] g A F Hid He
2 Jepgoew % SPFAT%E & SPF AlZolA
= A7 AEE %A
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