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Isolation of chicken anemia agent(virus) from naturally infected chickens
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College of Veterinary Medicine, Seoul National University
(Received Aug 10, 1991)

Abstract: Attempts to isolate chicken anemia agent (CAA) were made by inoculating tissue
homogenates into MDCC-MSBI] or LSCC-1104B1 cell lines and passaging the cells serially. CAA
was isolated from the liver and thymus of 11 weeks old layer chickens and from the liver of
10 weeks old broiler breeder chickens. The layer flock experienced approximately 45% mortality
during 9 to 14 week of age from gangrenous dermatitis and lymphoid organs of affected chickens
were severely atrophied. The broiler breeder flock experienced approximately 7% mortality during
7 to 9 weeks of age and affected birds showed lesions of colibacillosis, staphylococeal arthritis,
and coccidiosis together with atrophied lymphoid organs. The isolated viruses were identified as
CAA by the indirect fluorescent antibody test and virus neutralization test using CAA immune
sera including one to Gifu-1 strain of CAA. The CAA isolate 89-69, when inoculated into
susceptible 1 day old SPF chicks, induced anemia 14 to 16 days after inoculation. It did not
induce any cytopathic effects in chicken embryo liver and chicken embryo fibroblast cell cultures.
Infectivity of the isolate was not affected by the treatment of chloroform or heat (70°C for
15 minutes).

Key words: Chicken anemia agent, blue wing disease, anemia, MDCC-MSBI, LSCC-1104Bl1.
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120489 AgdAFAA v F4 5 E442d Marek
W WEon 7] 6% 14%9 dlAhri.« Hel Ao
285 Marekd nvlolz] =9 CAAS o1& u} glch,

CAA¥E pH 3.0, chloroform & A 4&+], 60°Cel
A 3087k dAe Fell dEe FhdvHe] 245
s¥2.#] CsCl density gradientell 9] density: 1. 33~
1.36g/mlo] ™ o] 19.1~23.6nmel T2 upo]s
22 A 18434 DNA F25% 713284 A F%HA
48] oW utolg| & familyollx &34 & AHz$-
upolel 2z iRz 9l ek, 15,818,200

B dteAE Addd dez iy CAAE ¥e
A=A A=l

HE H YUY

"ote| : 3EALA ASAAATERY T
SPF &3¢ AgAeA 23y Ag7dz 3
flexible film isolator®e] A}§-3twlA A3 8t4 et

HIE“H"J :CAAS ®g 9 ujoke] Algsl MSBI Al

e vld & =9 Poultry Health Institutes]A] =
a]_,_ LSCC-1104B1 Al 258 & %4 75444
Faol A Egytol Agstgch. A Ll L kanamycin
(100pg/ml), streptomycin sulfate(100pg/ml), pot-
assium penicillin(100IU/ml) ¥ w] 53} $ego} @3
(5%)& # 713 RPMI 16404 A (GIBCO, U.S.A)oll A
EF=7F 2x105/ml 51 A 8o 24 well-cluster-plate
(Linbro, Flow Lab., Virginia, U.S.A)¢] ImlY ¥3
Bt FEot 5% CO, ¢l fAsE 39°C w74
Ao opstget, Al g 2~3 wiep AR WA
Imlel wj oAl £ 5 0.2ml5 &3 F3te Py e
2 AA#HA. Stock nlolHx QAL 7 FHw
Fel= AEFEF 5x104/ml HAstgc}t. Chicken
embryo fibroblast(CEF) @ chicken embryo
(CEL) Alzwjoke 7] Rzd wyd
%t

CAA HEOI B A @ Wola]elA 16W A o5 = MSBI Al
Fof 284 Al " CAA Gifu-1 straing Yuasa(Poultry
Disease Laboratory, National Institute of Animal
Health, Gifu, Japan)® & ¥ 2uto} MSBI1 Al
o 13 W) ¥ F A&3Act.

CAA A3 % S4WEH : CAA Gifu-l ulo]ej &
of A& ¢ A9YH & N, Yuasa¥] 2 3¢, 2= SPF
#dg oz CAAd A ¢4 ¢4 32 D.Gaudry
(Rhone Merieux, France)¥ 2 28 Fojuigled, 2
oA Fola] He]d 89-69 ulojz zeo] 3 “W“@%} 2
5582 SPF #ej] ¥ 3 89-69 7td wWeolay 7 &

=9

liver

ek A48

A A (25x10°TCID/0. Iml) 0. Iml% +& HFet= 2
Gl 0.2mlE A RQEES 375 A datel Pabst
At

CAAcl 3 S48 CAAd A0 9 19
8¢ SPF wWolulz Ye we AdH-L Agsigel.

CAA 22| 2 YNz U X CAA
AdEer dA=E WAY A FAARE FF
Ao A3sld FAAE Hrrg RPMI 16404 A ol
20‘/(W/v) A7l A8 whEe] 1,500rpmelA 10+
ZF AT 2 AENE ulelela BASE AL
fatg.en A2 0. Imlg 2x105/mlAl 2% %9 MSBI
32 LSCC-1104B1 Al % 1mle] A F 8o 2~3 =njet
Azg WA lmle] wWokd £ HF4 0.2mlE &3
Fote Wwgos Ada F& AAFAL utela s
e A A A2 (IFA)s) 93l CAA Gifu-1
AAYHY 7 FolAal whg-& vheul x4 £ 4 (CPE)
9 ez AxARS FHd: A& JFez 3
At

MSB1 Al 2ol A 8] CAA 97 4L 107 34
G utelel 2F 2 w2 welld AEH ¥ 9
o} 7ol A Wi gt A gAdstE S48

2N HEEH WS e 89-699F CAA Gifu-l
4 72 2x105/ml A 23558 MSB1A 2o 1/10%2.
2 A&l 484 715 AH%J?}GJ 1, 000rpmel A 53-7¢
QAR AAw A xE PBS(0.1M, pH 7.2)&
Ful A Astgch. Ay AA" AEE PBSE ANYF
5] slide glass9l o =23 o+ ¢ A 233 4°C acetone
o8 168 mAF F —20°Cell R33}w]A] ALL31Y o

g2 1% g ew 37°CelAl 147 wkb&A71 %
AA @uky) & o] 83l PBSE 104 Al Y stz A A3
A&l rabbit anti-chicken IgG-FITC conjugate(Cappel
Worthington, Cooperbiomedical, PA, U.S.A)& ¢ 9}
7ol uk-g A4 % buffered glycerol(l volumes} 0.5M
carbonate buffers} 9 volume®] glycerin)2 343 ¥
PFv| Aoz B3t €49 F3gA uey
7 §4 & PBSel 1:105¥ 23 314 3te] 44384}

HiO|2A Z2tAlH 1 MSBlel ¥2F 89-609 12
fluorescent antibody(FA) units®) Al 34§ Gifu-1 =
4383, 96 FA unitss]Al 314§ CAA %4 SPFd
3, =& PBSY %oz 43 37°CollA 147 4
ARF 22 1999 SPF ¥eolelo] 0.1ml¥ % 3
Film FAE dz2FH vl Eo] 149 F hematocrity]
£ %4384 rt. HematocritX] 7} 27% o]3dlal A4 n
o] 9l Ao ZHF3l9 ).

oy HAxEM G4 A7 - F L MSBL A
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Zo 3 EAF 89-69% 70°C FLFzolA
158 Adsqder F22F 8 943 YL FF
o 22 2E& 7lee iAoz E2EHA 15
AdaF 4426 359 & MSBlA 2o AF, 7
49715 2Asgt. ol ¥ F 89-69 3t
d Yotg 9 7 A4 (>5x107 TCID/0. Iml) 2} o] &
70°C 2 gz 4 1568 942 A& 1939 SPF
Wolelo] 0. 1ml¥ % AHE3lx 169 ¥ hematocrit3)
5 2339 A9 RE B

J1E} HRO[M A2 B2 X U EHUIS : Reovirus
9 ¥ L &3 Y Wi gAsg.en reti-
culoendotheliosis virus(REV)¢9 22 %42 CEF 4
FA 2o Wk ¥ REV TE 199 & 443 IFA
2] A 8} 4 o}, 25 Infectious bursal discase virus
(ABDV)ell g F3t¢A 7 £4 2 Kim# Seo®s 4
Wl wigkon] avian leukosis virus 9 H2L g4
A %4 kit(LLAG test kit, IDEXX Corp., U.S.A)&
A4, 74 enzyme-linked immunosorbent

(ELISA) w oz AA&Y.”

e

assay

2 oo

1. TAZE Aol A wriEorat

1) ~&l 89-69

AlelA el A&s & 11,0005 A Azt Fo=m
6243 8 10043 7AA F2 HAY Afdez %
5,0004-(46%) 7t slAbstdet. 682 A= At ==
A 749 EALAL RE AANA AAA A3
st Ado] Qe FA¥ol AFaANE A e x
g9 ke AAE ¥ 4 Ao F43 Fabricius
B2 AstA A&= o U 25l E el F9
deh Ao AEEo] AU 1FdAE AYeAe
2¥x4d= FFAY st F44E ARAsEY
H reticuloendotheliosis virus(REV)>7}, =&z 29
274¢ 299 A2 YE & reoviruszt #2 5 gith

2) A4 90-105

HFAHDZ Q¥ 22,0009 §EFATLE JFH A
68d Folet. 7FH RE AT o180 Al FEe
97 7A < 1,5005(7%)7F sAlAsgch =4 4
Al BALAL HEEAA ofF A FAY HF
HuHgor AATES} LEATTY F399 24
o]l . =¥ AdHdAAE FAFFE FdHArh
Yy gq ezl 2702 F 190telo] A CAAA A& §
A kdez AZE =Hglen(=1:500) IBD =5 A
5 26ula] & 13ne] st 1: 625 ol A9 FEgAAE J
A el

2. CAA2| g2l

Abel 89-6914 HAF FA 2L 4 A4S
LSCC-1104B1 Al 2ol A3 A 244 AN F F
AN as AET AzdAde dazAzdcd Azt
ot Aor Axar|e chgstgovt 7TH7A Ao
ko] 7153t AN BE HEI AzdAE A2
9 ok P o] A3l Qol Aehul o) Hglch. LSCC-
1104B1 Az A 7 71A A} w) g A2 FE 56°Cel
A 30% A= @ of & MSBlAlZo] HES A FAA
BE AZE AZdAE 2dA A gs Fad A
2o} @As 9o 3aAAN e A FA o]
Aot gpokel. o wiokdl & A, A4S A
Zag Mz MSBI M 2o AFT F Adul s A
72 A E dA gL FAe Azt v
Ax A e Fx = 9o (Fig 1), gFA4 L 7
7% LSCC-1104Blel A& A a5 56°CelA 30&
A F A% MSBIAZAAE 4 Al FF A
Zprl gz e A 2o vl gadtges 64
Al ol vlol A Al ko] B3 e

CAA Gifu-1F 9983 & 483 IFAEGAIA
£ ZE9AEEL A Fold JFE& et o (Fig
2) CAA Gifu-15% 74 A4 MSB-1 A2& #&F
80-69 =d¥Foz WFAZREHE FIH W&
4% & ek 2989 IFAUEY7t= CAA
Gifu-159+ ¥l F 89-697kel ol 7t .o Gifu-l
F Hg83dd 9rbe 1:320 olglen 2 F 89-69
HgdYL 1:2,56001%ch ol F WA¥FA 4¥
J& 27 F71d MSB-1 Alxek CAA 79 MSB-1
Aol H#A 1:100 M= uh-gskx] okoket.

Abd) 90-10591 A% 7t fAYE MSBl Al Lo] A
o AdF A ANFE T3 AxEol A
gorl o] % IFA S0z 2Ag A3 Gifu-l 993
Hol EolAal g4e] A&HHUr} ol F 5iA AlhA
AA A FA= A,

§d, HF 89~69 ¥ MSBLAE W FYL
ELISA A&l 9§ avian leukosis virus 974 %A
Pl S49 ARE 2o REVTHF 9983 ¢
A6 IFA NSOl E 248§ Bdvh. =8 o F
A 2.5 CEL ¥ CEF WA xe] AF3zm 3~49 7
Aoz 3d7tA AdFatgevt CPEE #3% +
gloleth

3. HIOIHA ZEAH

CAAR2 5 89-69F 96 FA units¥]A 343 CAA
A ¥4 SPF 84 =& 12 FA uitsslAl 4%
Gifu-1 A48y ez FAHAY ¥ HAFstg e 96
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Fig 1. Cytopathic effects of CAA isolate 89-69 in MDCC-MSB] cells.

a-infected. b-uninfected.

Fig 2. Immunofluorescent staining of CAA 89-69
antigen in infected MDCC-MSBI1 cells.

FA units2 }2@ A $eles SAH ntolelx F35t
o] Fol g o} 12FA unitz A F AFUTAAE
L AAANR wide] AR=o] FAF FTHI o] Fof
A @& Aoz eyt =z PBS2 A3ty
AEY ol v Wd2d WEE Her AT
hematocritX £ &4 Yekyet(Table 1).
4 BRE2R2TR U gxiaio oEt 2alFy etyY
£8F 89695 70°ColA 1587 dA=E A8
50% Fzzxgoz 1587 A AEe MSBLA
EZFoA 22 1059/0. 1ml, 10°-°/0.1mle] FE Q=2
A 2 A5l 249 gk =23 AR AR
§ wolald A APTFL A=A ¥ AnE

Table 1. Neutralization test of CAA isolate 89-69
with anti-CAA sera

Antibody units used

in neutézlkzla(tion of Anemia% I%&’%:Logsifg%)
96% 0/8 32.3+1.8
12% 2/6 26.016.4
0 4/9 26.0+5.8
Uninoculated 0/7 32.7+1.3

1) Fluorescent antibody units.

2) CAA antibody positive SPF chicken serum.

3) Anti-CAA Gifu-1 serum.

4) Examined at 14 days post inoculation. No. of
chickens with a hematocrit value of less than
28%/No. examined.

AEFE AF T vk AAZ AR NEFH] AF H
9=} (Table 2).

| a

£ AFolA CAAZL E=l" 4 83-69% AA4
H¥4g, F4 % Fabricius}e] 9% 59 £4¢ 29
3 AFdA Py vzg 49 blue wing disease
(BWD)"-159} §A§ 427 ¢ BRont AdAAA 2
Wy vz By Fyo] 8~155F% olgittE Ao A
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Table 2. Physlco -chemical characteristics of CAA isolate 89-69

Virus treatment

Test system — - Uninoculated
Untreated 70°C lomm Chloroform control
In MSBI cells?
TCID/0. 1ml 107-° 1050 107-°
In chickens?
Anemia® 8/8 6/6 NT 0/7
Hematocrit(%) 15.3+4.8 14.827.0 NT 30.7+2.1
(mean-+S.D.)

D Virus mater1a1 was the 19th passage culture fluid in MSBI1 cells after two passages in chickens.

2) Virus material was a liver homogenate from an infected chicken. One day old chickens were inoculated
intramuscularly and examined 16 days post inoculation.

3) No. of chickens with a hematocrit value of less than 28%/No. examined. NT: not tested.

o1& Helx gl W 2 Ll & CAA o] 2o
REV# reovirusyt 2# 5 ct. Engstrom et alte
BWD Al 288 32]%l CAAS} reoviruse] 7+ A g
oA o] 5 £ Ef7e] CAARERFEGE oy
o9 BWDg ®l& fabetcta sgded e
A& reovirusyt el o] ol FY Eme} FAG A&
Aoz glvt. zevt REV s =97 349 A5
HEeo oA syo] Zalr] = Fol 280 £ w e o A
Fa8 AAY AFdsd d9A 9F Fol o
Aele] 71" RelqeAE 38 & & At

Yuasa et al®& 193 IBDVe] 7= wola]:
473 CAAZ sl atx CAAS W Fo] s
o CAA 2E79urts IBDV £ #3794 ¥Ee o
£ Astctz g W 90-1059 A ol A
2oz IBDVe z4dsle] & Aoz veivy CAA
dog olgt WEY Afd JdsAe Aoz 35
et

CAA7I CEFvt CEL 2 & A#AAxZ u) g4 CPE
5 UeiA $5L o dAFAEd it AF R
58 uk glomL3% Yuasa(1983):= 7E wixjw 2@
avian leukosis & &= & f#ll AxFZF MDCC-

=3 o

MSB1, MDCC-JP2 @ LSCC-1104B1 A 5o Ajuk
CAAS 344¢ §A9¢ 2xsigdsh =@ 1 a7
A Ay seldad M £F 1159 B vholel

£ MSB1 A £ 5 A 4 7bA] Al o o] %k?f}rdﬂ e
28] SxodxE zAE up CAA9 e REVS fowl
adenovirusule] FA Aol 4XH¢ Budgdch & o
F-ofA] Rl 89-69¢] fowl adenoviruse] 2ol ¢l
% ¢& CEL w34 24 CPE7l #3254 ¢ggoz
A #el slgler REVs ZAdx ¢¢e REVHY
WAL AL AAIFFA AGeA wFIA F3

& Bul olvE A EE Hote]olA] REVZAES £Aql
A8 o] 4 (Nakanuke)®& #AE 4 gl A4
= ¥ F A

CAA 89-697 285 AdlY sl ¥A g2 REV
b Eelg uk gl Eel"g REVE 2 A3e) A83
yote] o 2 SPF A FolAl falx 1439 otefe
AEA e FF 2~3FF 2E wolEda] AY
9 o4& HAF 4 AU F, "HE AH). 2
gy CAA 89-697F H&lx® MSBI Al 24 REV7}
A25]A 4 AL LSCC-1104B1A Lo Al ol k&
A 84 56°Ceoll A 3087 A5t MSB1A Lol H %
7] 2ol REVIE AAHAE ez Azdd

el 89-699 W FIAGAA ulel L 96
FA unitsg)A 343 CAA FA¥Foz A3 A=
AETE TollAE Wi Fae] deuA ol Fils)
As19 ot 12 FA units®|A] 34§ CAA Gifu-l
d #dYeoz Ad AsE HEFE FdAAE el
29 Tt dejrtA FgA ERASA F3s A
22 vege oud Ade FIAPA AL g
H gl ulﬁ}“} npol e} 22 9ko] - wokr] W F-<l
Aoz FZzx5rtt, Yuasast Imai*s 32~128 FA units
= A —J"—‘M} CAA W19 493} 105°TCIDso/0. 1mlal
CAAY} S AZNF MSBIAIZolA 33 4= (neutr-
alizing index) & &A% A F3AFI 2.0~4.02
2 9A% F35b dejux FeE Bz vl Ak
Lucio ct al¥& wolalo HEdE wfoz CAAY
FRAGE AR b Fge] Fug oo #ddte

T e 39 He CAA 483 $A49y
Zhol  FaA g9 ArE 1.9 Aot wHAA
(hematocrit®] 29% 3% 7| o2 Y2 A& 0.6
of Fa3trla &9l et

[ L
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yote] JEAPAA 2L {9 SPF yole] & A}
LgEdE NEY Axg uxe Holsk Yl
%L FE AP A= 37 hematocritx] 7} 26. 0o 2 9uf
A F dnte] oAt ulge] vrehd b Al 9
4G APAAE 22 15,37 84 AHA A Hl Yol
vebsith ol @ Aol AE wlolzlad P9t
Fole] Flal=E Aol AA=HE HAY APAAE
Azl oF o]l A E ALRE P ox TR AFeAE
Zd HetElel 7t fAY utelElag AEE A
McNulty et al®= CAAE ulolz]lx gz A E3)ld
WEF3E A2 vk 2 105PTCIDg 0] 38 A F
T TAAE AAAAAN ude]l ARHG F7 1032
TCIDgsy 013t AER FolAe I3 AFAA AL
Hlgo] A=Atz 9ot

25 89-60 dA: me F222E A9 4
A58 E FAE AAE RAdFezA g 474
ol ¥7 Rag CAAYA YA &gt L5

g B

A7 fAdL MDCC-MSB1I =& LSCC-1104B1
cellell A eiuf &k 8t @y oz chicken anemia agent
(CAA) ¥ & Axdy AAY A8d Fog &L
AAEE Mol 1078 AaAs A3FF 2 4

AFo] 4 105798 F&FAFozys 274 CAA
T %A ZAYFEAESAA BT 89-69

9 2 N9¥Y L CAA Gifwl5 2 z Hda845} 5
o]l Hkg& Hyeor Aol Q& 1939 SPF
yolee ZHAENALH AF 14~169 F A7 o
WE4e dogit
%2 F 89-69% chicken embryo liver @ chicken
embryo fibroblast v} A ZTej A ATHAEHE Ve
WA @gter 70°C, 15% A 29} chloroform &
A= 2 Fd¥el 2454 gk
2 o g #®
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