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Abstract

The aim of this study was to evaluate the effects of different chicken infectious anemia virus (CIAV) vaccine
strains in breeders and progeny under field conditions. For this experiment, one commercial poultry company was
selected, and independent management for each house was applied to avoid vaccine cross contamination. No natural
infection was found before vaccination. BioChek ELISA kits were used, and a minimum of 20 birds per flock were
sampled in each sampling time. Three commercial CIAV vaccine strains that are available in Thailand were selected for
the study: 26P4 was vaccinated subcutaneously, Cux-1 was vaccinated orally, and Del Ros was vaccinated via wing
web. The vaccine strains were administered to different flocks at 8, 8 and 6 weeks of age, respectively, following the
manufacturers’ instructions. At 14 weeks of age, average antibody titers against 26P4, Cux-1and Del Ros were 1,650.78,
3,993.94 and 2,409.89; %coefficients of variance were 60, 19 and 40%; and vaccination indices were 28, 210 and 60,
respectively. At 14, 23, 27, 32 and 50 weeks of age, the birds that received Cux-1revealed significantly higher antibody
titers than the birds that received 26P4 at the same age (p <0.05). The birds vaccinated with Cux-1 showed 100% positive
serum samples 6 weeks after vaccination. Birds that hatched from the broiler breeders vaccinated with Cux-1 at the ages
of 27,32, 50 and 61 weeks revealed significantly higher antibody titers than those of the birds vaccinated with 26P4 (p
<0.05).
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Introduction

Chicken infectious anemia virus (CIAV)is a
causative agent of chicken infectious anemia (CIA)
(Yuasa et al., 1979). CIAV is an immunosuppressive
disease in chickens which causes serious economic
losses. It is a ubiquitous and highly resistant chicken
virus causing anemia and death in chicks less than 3
weeks of age and immunosuppression in chickens
older than 3 weeks (Goryo et al., 1985; McConnell et al.,
1993). The disease is characterized by aplastic anemia
and generalized lymphoid atrophy with concomitant
immunosuppression with secondary viral, bacterial or
fungal infections (Schat and van Santen, 2008). There
are approximately 50 billion chickens raised every year
worldwide (Kaiser, 2010). CIA causes serious economic
loss to the commercial broiler industry (Mcllroy et al.,
1992). Vertical transmission of the virus plays an
important role in infection among young chickens
(Miller et al., 2003). Detection of seroconversion in
breeder flocks should be conducted before egg
production because maternal antibodies provide
complete protection of young chicks against CIAV-
induced anemia (Yuasa et al., 1980). The risk for
hatcheries lies in poorly vaccinated flocks that transmit
insufficient quantities of maternal antibodies to the
progeny or, even worse, become infected during lay
and, hence, transmit the disease to the unprotected
chicks. In Thailand, CIAV was first reported in 1996
(Tantaswasdi et al., 1996); since then many outbreaks
have occurred and vaccine efficacy has frequently been
questioned. A phylogenetic analysis of 13 CIAV strains
isolated in Thailand on amino acid analysis of VP1
genes in the hypervariable region (139-151) showed a
closerelation to the Chinese and Japanese strains (99.2-
99.4% sequence similarity) (Wanasawaeng et al., 2013).
Therefore, a vaccine-based strategy to control clinical
and subclinical diseases associated with CIAV
infection is necessary (Todd et al., 1995) and should be
broadly practiced in Thailand. Heng et al. (2001)
reported that the prevalence of CIAV infection in Thai
broiler and broiler breeder farms by PCR in 1999 was
89% (48/54) and 71% (17/24), and in 2000, 78% (29/37)
and 49% (28/57), respectively. The high prevalence of
CIAV infection is still found in the Thai poultry
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industry. However, there is concern about the efficacy
of CIAV vaccines in field condition. Therefore, the aim
of this study was to evaluate the effects of three
commercial CIAV vaccines on antibody responses
against CIAV in breeders and progeny under field
condition.

Materials and Methods

Animal experiments, vaccines and vaccination: Broiler
breeders (ROSS 308) raised in the same hatchery were
divided into 3 evaporative-cooling system broiler
breeder houses (Groups A-C) in a farm belonging to
Top Agribusiness Co., Ltd. in Thailand. The birds in all
3 houses received the same vaccination program
except CIAV vaccine. Three kinds of live commercial
CIAV vaccines which were available in Thailand were
used for this experiment: 26P4 (Nobilis CAV-P4®,
Boxmeer, Netherlands), Cux-1 (AviPro® Thymovac,
Cuxhaven, Germany) and Del Ros (Circomune®,
Lenexa, USA). Group A was vaccinated with 26P4; one
dose (10% TCIDsp) was administered subcutaneously at
the age of 8 weeks. Group B was vaccinated with Cux-
1, one dose (1045-1055 TCIDsp) was administered via
drinking water at the age of 8 weeks. Group C was
vaccinated with Del Ros; one dose (1042 TCIDsp) was
injected via the wing web at the age of 6 weeks.

Blood sampling: Serum samples were collected from a
minimum of 20 broiler breeders of a specific flock from
each group at intervals as shown in Table 1 and then
tested for CIAV-specific antibodies with the BioChek
ELISA (Reeuwijk, The Netherlands). Twenty sera of
chickens hatched from fertile eggs from each group at
27, 32, 50 and 61 weeks of age were tested for CIAV-
specific antibodies at the first day of age. Vaccination
index (VI) describes vaccination response and is
expected to give a high score for a good vaccination
and a low score for a poor vaccination. VI was
calculated from mean titers/coefficient of variance
(CV). Data were analyzed and compared by ANOVA
and Duncan’s multiple range test. Percent CV was
analyzed with Chi-square test.

Table 1 Program of random serum collection (20 samples/ group/week) for ELISA test (BioChek) of broiler breeders and progeny

vaccinated with 3 different commercial CIAV vaccines

Age (wk) Breeder sampling sl;l;zf:l?;yg (‘:’ gke) Breeder sampling sl;ﬁiiil:‘}:g

5 Random serum collection from No 27 21 weeks post vaccination for Yes
groups A, B and C before Del Ros and 19 weeks post
vaccination vaccination for 26P4 and Cux-1

11 5 weeks post vaccination for Del No 32 26 weeks post vaccination for Yes
Ros and 3 weeks post vaccination Del Ros and 24 weeks post
for 26P4 and Cux-1 vaccination for 26P4 and Cux-1

14 8 weeks post vaccination for Del No 50 44 weeks post vaccination for Yes
Ros and 6 weeks post vaccination Del Ros and 42 weeks post
for 26P4 and Cux-1 vaccination for 26P4 and Cux-1

23 17 weeks post vaccination for Del No 61 55 weeks post vaccination for Yes
Ros and 15 weeks post vaccination Del Ros and 53 weeks post

for 26P4 and Cux-1 vaccination for 26P4 and Cux-1
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Results and Discussion

Chicken infectious anemia has been
recognized as an economically detrimental disease in
chickens since it was discovered as a vaccine
contaminant (Yuasa et al, 1979). The disease is
characterized by immunosuppression by induction of
thymic T-cell apoptosis. Successful vaccination of
CIAV can provide solid protection against CIAV
infection. The outbreaks of CIA in the field often
correlate with the absence of anti-CIAV antibody in
respective parent flocks (Engstrom, 1998). Maternal-
derived antibody to progeny is important for clinical
protection from field challenge with chicks less than 3
weeks old. The efficacy of vaccines, as a result, could
influence field challenge. The field investigation into
chickens vaccinated with 3 commercial vaccine strains,
26P4, Cux-1 and Del Ros, at 8, 8 and 6 weeks of age via
subcutaneous injection, drinking water and wing web,
respectively, revealed differences in antibody titers.
According to BioChek guidelines for chicken anemia
virus antibody ELISA (CAV, 2016), titer ranges of no
protection, moderate protection and protection are 724,
724-2295 and >2296, respectively. No natural infection
was found before the vaccination based on the test of
5-week-old serum samples. At 14, 23, 27 and 32 weeks
of age, the birds that received Cux-1 revealed
significantly higher antibody titers than the birds that
received 264 and Del Ros at the same age (p <0.05). At
50 weeks of age, the antibody titers of the birds
receiving Cux-1 vaccine were significantly higher than
those of the birds receiving 26P4 vaccine (p <0.05)
(Table 2). At all ages of serum collection, the birds
vaccinated with Cux-1revealed higher antibody titers
than the birds vaccinated with the other CIAV
vaccines. For percentage of positive serum samples at
all ages of sample collection, the birds vaccinated with
Cux-1showed 100% positive serum samples at 6 weeks
after vaccination. At the ages of 11 and 14 weeks old,
the percentage of positive serum samples of the birds
vaccinated with Cux-1 was significantly higher than
that of the birds vaccinated with 26P4 (p <0.05) (Table
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3). The positive antibodies in breeder hens against
CIAV can prevent vertical transmission to progeny,
however, viral DNA can still be transmitted (Cardona
et al., 2000; Miller et al., 2003; Brentano et al., 2005;
Hailemariam et al., 2008). Many outbreaks of CIAV in
the field often correlate with the absence of anti-CIAV
antibody in respective parent flocks (Yuasa et al., 1987;
Vielitz and Landgraf, 1988; Chettle et al., 1989;
Engstrom, 1998). According to the vaccination index
(VI) of the BioChek guidelines for CIAV vaccination,
only the broiler breeders vaccinated with Cux-1
revealed VI that matched the guidelines (VI =100-300).
The antibody titers of the vaccinated birds could last at
least 53 weeks after receiving one shot of vaccination;
this result agrees with a previous report (Imai et al.,
1993). One-day-old broilers derived from the specific
ages of broiler breeders vaccinated with Cux-1showed
the highest antibody titers among the vaccinated
groups. The birds hatched by the broiler breeders
vaccinated with Cux-1 at the ages of 27, 32 and 61
weeks revealed significantly higher antibody titers
than those that hatched by the birds vaccinated with
26P4 (p <0.05) (Table 4). For the percentage of positive
serum samples at all ages of sample collection, the
birds vaccinated with Cux-1 showed 100% positive
serum samples at 6 weeks after vaccination (Table 5).
Maternal-derived antibodies in young chicks against
CIAV is quite important for protection against CIAV-
induced anemia in progeny (Yuasa et al., 1980). In
conclusion, the broiler breeders vaccinated with Cux-1
revealed the highest antibody titers when compared to
those vaccinated with 26P4 and Del Ros. Moreover,
they showed 100% positive samples. The one-day-old
broilers hatched by the birds vaccinated with Cux-1
revealed higher antibody titers than those hatched by
the birds vaccinated with the other vaccines. The
commercial CIAV vaccine strains provided different
antibody titer levels for the vaccinated birds in these
field trials. Therefore, choosing the best vaccine will
influence antibody titer level and maternal-derived
antibody to protect progeny.

Table2  Antibody titers (Mean+SD) of broiler breeders receiving different CIAV vaccines

Age Antibody titers (Mean*SD) Age Antibody titers (MeantSD)

(wk) 26P4 Cux-1 Del Ros (wk) 26P4 Cux-1 Del Ros
5 69.67+40.08* 27 1638.22+ 3329.89+ 2401.50+
1013.812 820.16° 1008.412<

11 1623.15% 2448.60+ 2110.15% 32 1017.33+ 3152.33+ 162217+
1085.28 1770.67 801.77 590.84a 1139.92b 924.30a¢

14 1650.78+ 3993.94+ 2409.89+ 50 1908.35+ 3694.40+ 2898.80+
995.062 769.81v 956.51¢ 1302.382 1139.24b 1328.56b¢

23 192247+ 3208.73+ 2157.93+ 61 2534.30+ 3246.95+ 2221.94+
1138.072 897.14b 851.83a¢ 1564.63 846.04 1450.64

Note: The different superscripts in each age mean significant difference at p <0.05.

*Serum samples were randomly collected from 3 CIAV-vaccinated flocks as representatives before vaccination.

Table 3 Percent CV, percent positive serum samples and vaccination index (VI) of broiler breeders receiving different CIAV

vaccines
Age %CV/%positive serum samples/VI Age %CV/%positive serum samples/VI
(wk) 26P4 Cux-1 Del Ros (wk) 26P4 Cux-1 Del Ros
5 57/0/1* 27 62/88/26 25/100/133 42/ 88/57
11 67/8520/24 72/702/34 38,/100°/56 32 58/612/18 32/1000/99 57/8322/29
14 60/772/28 19/1000/210 40/1000/60 50 68/85/28 31/100/119 46/100/63
23 59/80/33 28/100/115 39 /100/ 55 61 62/100/41 26/100/125 65/88/34

Note: The different superscripts in each age mean significant difference at p <0.05.
*Serum samples were randomly collected from 3 CIAV-vaccinated flocks as representatives before vaccination.
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Table4  Antibody titers (Mean+SD) of one-day-old broilers (progeny) from broiler breeders receiving different CIAV vaccines

Age Antibody titers (MeantSD) Age Antibody titers (MeantSD)
(wk) 26P4 Cux-1 Del Ros (wk) 26P4 Cux-1 Del Ros
27 925.28+ 2159.11+ 1417.06+ 50 1807.35+ 222710+ 1345.60+
591.532 1089.28v 1320.22a¢ 1519.262 893.72ab 745.822
32 616.30+ 2086.05+ 822.00+ 61 882.75+ 2572.20+ 1113.89+
419.872 1058.64° 771.35%¢ 698.56 1347.18P 746.482<

Note: The different superscripts in each age mean significant difference at p <0.05.

Table5  Percent CV, percent positive serum samples and vaccination index (VI) in one-day-old broilers (progeny) from broiler
breeders receiving different vaccinations

Age %CV/%positive serum samples/VI Age %CV/%positive serum samples/VI

(wk) 26P4 Cux-1 Del Ros (wk) 26P4 Cux-1 Del Ros
27 64/612/15 50/94v/43 93/554¢/15 50 84/702/13 60/1000/37 55/802/25
32 68/302/9 51/1000/41 94/452/9 61 79/502/11 52/900/50 67/73%0/17

Note: The different superscripts in each age mean significant difference at p <0.05.

Acknowledgements anemia virus and avian leukosis virus

subgroup ] in broiler farms and broiler breeder

This research was financially supported by farms in Thailand. In: the 39t Kasetsart

Avian Health Research Unit, Chulalongkorn University Annual Conference: Animals,

University. Veterinary Medicine. Bangkok, Thailand. pp
420-426.

References Imai K, Mase S, Tsukamoto K, Hihara H, Matsumura T

and Yuasa N. 1993. A long-term observation of
antibody status to chicken anaemia virus in
individual chickens of breeder flocks. Res Vet
Sci. 54:392-396.

Kaiser P. 2010. Advances in avian immunology-
prospects for disease control: a review. Avian
Pathol. 9:309-324.

McConnell CD, Adair BM and McNulty MS. 1993.
Effects of chicken anemia virus on cell-

Adair BM. 2000. Immunopathogenesis of chicken
anemia virus infection. Dev Comp Immunol.
24(2-3):247-255.

BioChek. 2012. Interpretation and application of result
manual. 1-23. http:/ / www.biochek.com/
media/BIOCHEK %20INTERPRETATION %20
Manual %202012 %20V3.pdf.

Brentano L, Lazzarin S, Bassi SS, Klein TA and Schat

I;A' 2005.C11)etec301.1 of ;hicken anemiaf Vg usllin mediated immune function in chickens exposed
the gonads an' m' the proggn}l o .r01 er to the virus by a natural route. Avian Dis. 37(2):
breeder hens with high neutralizing antibody 366-374

Cardor VegMi“l‘;bi%éOmg 62';2' KA 2000 Mcllroy SG, McNulty MS, Bruce DW, Smyth JR,
ar ona' ,]’ .swa . an N .at o ) Goodall EA and Alcorn MJ. 1992. Economic

Distribution of chicken anaemia virus in the .. . . . .
effects of clinical chicken anemia agent infection

reproductive tissues of specific pathogen-free fitable broil ducti Avian Di
chickens. ] Gen Virol. 81: 2067-2075. ;’2(31)’?;616?572 rotier production. Avian LS.

CAV. 2;)116' Chicken a“’?miﬁ virus ;‘S;b‘ﬁy Eh”ks‘?\'} 1-14 Miller MM, Ealey KA, Oswald WB and Schat KA. 2003.
ttp://www.asineh.com/ /Biochek_New Detection of chicken anemia virus DNA in

/ CAV%20datapack pdf. . embryonal tissues and eggshell membranes.
Chettle NJ, Eddy RK, Wyeth PJ and Lister SA.1989. An Avian Dis. 47(3): 662-671

outbregk of .dlseas'e due 'to chicken anaemia Schat KA and van Santen V. 2008. Chicken infectious
agent in broiler chickens in England. Vet Rec. N . : . .
anemia virus and other circovirus infection.

..124: 211-215. . . Diseases of Poultry.12th ed. YM Saif, AM Fadly,
Engstrom BE. 1998. Prevalence of antibody to chicken JR Glisson, LR McDougald, LK Nolan and DE

anaena - virus (CAV) iin Swedish _ chicken Swayne (eds). Blackwell publishing, Iowa, USA:

breeding flocks correlated to outbreaks of blue 509-249

wing disease (BWD) in their progeny. Acta Vet Tantaswasdi U, Sirivan P and Chaisingha A. 1996.

Scand. 40(2): 97-107. . . . . .
G M. Suei H M S U Tand Virological and serological studies of chicken
oryo M, Sugimura H, Matsumoto 5, Umemura Tan anaemia virus in Thailand. J Thai Vet Med

Itakura C. 1985. Isolation of an agent inducing Assoc. 47: 45-56
. ch{cken anaermia. AV1an. PathOI' 14(4): 48,3_4%' Todd D, Connor T, Calvert VM, Creelan JL, Meehan B
Hailemariam Z, Omar AR, Hair-Bejo M and Giap TC. and McNulty M. 1995. Molecular cloning of an
2008. Detection and characterization of chicken attenuated chicken anaemia  virus isolate

an.emia Vin.ls from commercial broiler breeder following repeated cell culture passage. Avian
chickens. Virol J. 5:128. Pathol. 24(1): 171-187.
Heng N, Upragarin N, Lertwacharasarakul P, Vielitz E and Landgraf H. 1988. Anaemia-dermatitis of

Chumsing W, Booddee O, Moonjit P, o . .
L. . " broilers: Field observations on its occurrence,
Sirinarumitr T and Wajjwalku W. 2001. A .. . .

. . . transmission and prevention. Avian Pathol.
prevalence of concurrent infection of chicken 17(1):113-120



Chansiripornchai N. / Thai | Vet Med. 2016. 46(4): 699-704. 703

Wanasawaeng, W, Buatong ], Chaichote S and
Chansiripornchai ~ N.  2013.  Molecular
Characterization of chicken infectious anemia
virus outbreaks during 2008-2011 in Thailand.
Thai J Vet Med. 43:497-502.

Yuasa N, Imai K, Watanabe K, Saito F, Abe M and Komi
K. 1987. Aetiological examination of an
outbreak of haemorrhagic syndrome in a broiler
flock in Japan. Avian Pathol. 16(3): 521-530.

Yuasa N, Noguchi T, Furuta K and Yoshida I. 1980.
Maternal antibody and its effect on the
susceptibility of chicks to chicken anemia agent.
Avian Dis. 24(1):197-201.

Yuasa N, Taniguchi T and Yoshida I. 1979.Isolation and
some characteristics of an agent inducing
anemia in chicks. Avian Dis. 23(2): 366-385.



704 Chansiripornchai N. / Thai | Vet Med. 2016. 46(4): 699-704.

UNANELD

ANSANEINIAFUINVDINTSHUABULUAIYS UV I AT UL vd a1 U TANLANAI9A Y

vael5adaanvsinsalulnlulsswndlne

1905 IUNTASNTVE

nsfnwaaiagUsradiiosuifiunavestrduliadenasinsdelulrluliiusuaslniidelunirauy Tasdenwnsu
Infignsdnnslsadouiuendasy wasvhmaneaesuenduluusasisadou ietlostumstudoutruvesindu Liwunsinde
pusssuAlulineudumsmaassensldganaaeuslan (BioChek) luniansiadsu Tnsmsduusiazadaimaitudenlioss
tion 20 s shmsmaaeuindulisadenaninselulinfswineluusemele 3 wiia Ao aneviug 26P4 FelilaonisdaliRamils
Cux-1 @slilasmsaranet uaz Del Ros Adlilnantsunsdn fleny 8, 8 uag 6 dUnti MU MuFuurthvesU3sh fiony 14
Flaistiulawmosiadusio 26P4, Cux-1 war Del Ros Wiy 1,650.78, 3,993.94 uag 2,409.89 wesifust coefficient of variance
WINAU 60, 19 wag 40% Lag vaccination index WAy 28, 210 way 60 MIUaIRU ﬁaﬂq 14, 23, 27, 32 uag 50 dUaA ﬁawq
WendulanlasuTauameiug Cux-1 szduusudveilamesgeninlnfilssuinduaneus 26Pd sersiitfuddnymsadin (p <0.05)
TulAfldsuTaduaneiug Cux-1 nufetredsudlinauan 100 Wosdusi 6 dunvindslazuindu Thidedifinanldlifusilisy
fofuaeiug Cux-1 fiony 27, 32, 50 uay 61 dUailiszdunouivedgenhlidefifinanlulivugilasuindumenius 26pa
agslltedAyMseia (o <0.05)
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