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Summary

Following experimental infectious bursal disease virus infections in four-week-
old broiler chicks, turkey poults and ducklings, blood samples were chron-
ologically collected and analyzed for postinfection (pi) changes. Although
there was a net increase in packed cell volume values in chicks reaching a
peak of 31% from 12 h to 144 h pi, there was, on the contrary, a general
decline in the values in turkey poults and ducklings to minima of 26.5% at
12 h pi and 28.2% at 48 h pi, respectively. Leukocyte counts in chicks sig-
nificantly increased (p < 0.05) to a peak of 66.83 x 103/ul at 120 h, while
counts in poults decreased to a minimum of 26.75 x 103/pl at 96 h pi. Lym-
phocyte counts in chicks were reduced to a minimum of 5.9 x 103/l at
48 h pi after an initial reduction between three and six hours postinfection. A
similar decline occurred in poults with a minimum of 7.81 x 103/l at 48 h pi.
The trend of changes in heterophil counts for the three species was similar to
those observed for leukocyte counts. While eosinophil counts in chicks ini-
tially increased to a peak of 1.93 x 103/ul at 6 h pi and subsequently declined,
eosinophil values in poults declined to a minimum of 0.88 x 103/l at 6 h pi,
followed by an increase to a maximum of 5.7 x 103/ul at 72 h pi. However,
all hematological values in ducklings remained relatively unchanged. These
results showed that there was biphasic lymphopenia, eosinophilia and heter-
ophilia in chicks, lymphopenia and delayed eosinophilia in poults, and rela-
tively unchanged values in ducklings. This emphasizes the fact that different
levels of susceptibility exist in the three poultry species studied.

B INTRODUCTION

The infectious bursal disease (IBD) is recognized as an important
disease of young chickens worldwide. It causes unthriftiness, ano-
rexia, ruffled feathers, diarrhea and mortality in affected flocks.
The infectious bursal disease virus (IBDV) infection of chickens
less than three weeks of age causes immunosupression with result-
ant susceptibility to other diseases and lack of humoral response to
vaccinations (9).
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Although chickens are highly susceptible to IBD, other poultry
species such as turkeys and ducks show minimal or no susceptibil-
ity to the clinical disease under natural conditions (9). Serological
evidence of infection has been established in turkeys, even though
neither of the two IBDV serotypes has produced clinical disease in
this species (3, 10, 11). In addition, IBDV has been isolated from
clinically healthy ducks which were negative for IBD antibody
(10). Thus, these three poultry species appear to have different lev-
els of susceptibility to IBDV infection, from the highest in chick-
ens to none in ducks.

Hematological studies have helped in the diagnosis of infectious
and other diseases for many years. Hemograms determined dur-
ing the course of disease conditions coupled with history and
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clinical signs, often assist in the making of a diagnosis. Their use
as a diagnostic aid in avian species, especially pet birds, is becom-
ing increasingly popular. Quantitative changes in a particular leu-
kocyte type indirectly reflect the nature of the disease process and
the body’s response (7). Leukocytosis and heterophilia are charac-
teristic features of bacterial infections, e.g. fowl typhoid (2), while
leukopenia is a characteristic of viral diseases (7). Chicken infec-
tious anemia particularly causes pancytopenia (14). Eosinophilia
is observed in parasitic and allergic conditions as well as during
inflammatory reactions (7). Avian hematopoietic neoplasias,
e.g. Marek’s disease and lymphoid leukosis, may result in leuko-
cytosis due to increased lymphocyte counts (16). Limited hema-
tological studies have been carried out in this respect in chickens
suffering from IBD. Chineme and Cho (5) reported increased mean
hematocrit values, as well as lymphocytopenia, in IBDV-infected
chickens. In addition, it has been suggested that hemocoagulopathy
is involved in the pathogenesis of IBD (5, 8, 13, 12).

The two distinct phases of viremia described by Weiss and Kaufer-
Weiss (15) during IBDV infections and the speculated hemoco-
agulopathy in the pathogenesis of IBD in chickens as well as the
differences in susceptibility of chickens, turkeys and ducks to the
disease provide a basis for a comparative hematological study in
chickens, turkeys and ducks.

B MATERIALS AND METHODS

Experimental birds

Twenty-seven broiler chicks, 20 turkey poults and 18 ducklings
were obtained from commercial sources and reared in isolation
cages until they were four weeks of age (age at which chickens are
susceptible to IBD). The experimental birds were tested and con-
firmed to be IBD-seronegative.

Experimental infection and blood sampling

The virus inoculum used was derived from a bursal homogenate
from an IBD outbreak in which the flock mortality rate was over
90%. Each bird was infected with 40 pl of virus inoculum equiva-
lent to 16 x 109 ELD,, via conjuctival instillation when they were
four weeks of age. Blood samples were collected from two or three
birds per species, at each sampling time, before they were infected
and chronologically at 3, 6, 12, 24, 48, 72, 96, 120 and 144 h
postinfection (pi).

Hematology
Packed cell volume

PCV of each blood sample was determined immediately after col-
lection by the microhematocrit method.

Leukocyte counts

The Coulter counter method was used for the determination of
total leukocyte counts. A 25 pl volume of whole blood was mixed
with 5 ml of avian diluting fluid consisting of sodium citrate 3.8 g,
neutral formalin 0.2 ml, brilliant cresyl blue 0.5 g, and 100 ml of
distilled water. Leukocytes were counted using a light microscope
and differential leukocyte counts were determined according to the
standard described by Zinkl (16).

Statistical analysis

Mean values obtained postinfection were compared with preinfec-
tion mean values using the Student-Newman-Keuls test.

B RESULTS

PCV values of chicks, poults and ducklings pre- and post-IBDV
infection are presented in Table 1. These values in chicks slightly
increased generally from a preinfection level of 27.0% to 30.5%
at 6 h pi and to 31% at 12 h, 120 h and 144 h pi. However, PCV
values in turkey poults and ducklings generally declined from a
preinfection level of 33% to 26.5% on day 4 pi in poults and from
a preinfection level of 38% to 28% on day 2 pi in ducklings.

Total leukocyte counts in chicks decreased from a preinfection
value of 27.7 x 10%/ul to 17.33 x 103/ul (p < 0.05) at 24 h pi (Fig-
ure 1). It subsequently increased above the preinfection level and
peaked at 120 h pi with a value of 66.83 x 10%/ul (p < 0.05), fol-
lowed by 50.5 x 10%/ul at 144 h pi. In poults, there was a general
decrease in leukocyte counts from a preinfection level of 37.25 x
103/l to 26.75 x 10%/ul at 96 h pi followed by a rise to 36.00 x
10%/ul at 144 h pi. Total leukocyte counts postinfection in duck-
lings ranged between 1.95 x 10%/ul and 4.15 x 10%/ul, and were
not significantly different (p > 0.05) from the preinfection level of
2.0 x 103/ul.

Lymphocyte counts (Figure 2) in chicks decreased from a prein-
fection level of 17.17 x 103/ul to 9.27 x 103/l at 6 h pi, followed
by a non-significant recovery to 11.71 x 103/ul at 12 h pi. There
was another decrease to a minimum of 5.90 x 103/ul at 48 h pi.
There was subsequently an increase in lymphocyte counts, which
rose sharply to a peak of 16.7 x 103/ul at 120 h, followed by 12.7 x
103/l at 144 h pi.

In turkey poults, lymphocyte counts initially increased from a prein-
fection level of 13.78 x 10%/ul to about 16.00 x 103/ul at 3 to 6 h pi,
followed by a sharp decline to a minimum level of 7.81 x 10%/ul at
48 h pi. From 72 h pi, there was an increase in counts up to 15.12 x
103/ul at 144 h pi. However, lymphocyte counts in ducklings ranged
from 1.32 x 10%/ul to 3.06 x 103/ul during the period of the
experiment.

Heterophil counts (Figure 3) in chicks postinfection remained
fairly constant up to 48 h pi and then rapidly increased to a maxi-
mum of 48.08 x 103/ul at 120 h pi (p < 0.05), followed by 31.90 x
103/ul at 144 h pi. In turkey poults, heterophil counts were fairly

Table |

Packed cell volume (%) of IBD virus infected chicks,
turkey poults and ducklings

Sampling time Chicks Turkey poults  Ducklings
Preinfection control ~ 27.0 £ 0 33.0£1.41 38.0+1.41
3 hpi 26.5+£2.12 31.5+2.12 ND

6 hpi 30.5 +0.71 30.5+3.54 35.0+1.41
12 h pi 31.0+1.41 26.5+3.54 295 +0.71
24 hpi 29.0 +2.65 28.5+4.95 33.0+1.41
48 h pi 27.0 +1.41 27.5+0.71 28.0 £ 5.66
72 h pi 28.3 +1.53 26.7 +2.83 35.0+4.24
96 h pi 225+3.54 26.5+2.12 35.0x1.41
120 h pi 31.0+£1.00  29.5+0.71 32.5+2.12
144 h pi 31.0 £ 1.41 30.0+£0 33.5+0.71

IBD: infectious bursal disease
pi: postinfection
ND: not done



stable but for 24 h and 96 h pi when slight declines were recorded.
In ducklings, heterophil counts postinfection were stable with no
significant change during the 144 hours of observation.

Eosinophil counts (Figure 4) in chicks increased from a prein-
fection level of 0.83 x 103/l to a peak of 1.93 x 10%/ul at 6 h pi.
Thereafter, there was no appreciable difference in counts, which
ranged from 0.55 x 103/ul to 0.86 x 10%/ul during 24 to 144 h
pi. In turkey poults, there was a reduction in eosinophil counts
from a preinfection level of 3.72 x 10%/ul to a minimum level of
0.88 x 10%/ul at 6 h pi. Thereafter, there was a sharp rise in the
counts to peaks of 5.20 x 103/ul and 5.71 x 10%/ul at 24 h and
72 h pi, respectively. Eosinophil counts in ducklings were again
relatively stable with no appreciable change from 6 to 144 h pi.

W DISCUSSION

This study was carried out to determine and compare chronologi-
cally the hematological changes associated with IBDV infection
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Figure 1: Effect of an infectious bursal disease virus infection
on the total leukocyte count in chickens, turkeys and ducks.
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Figure 2: Effect of an infectious bursal disease virus infection
on the lymphocyte count in chickens, turkeys and ducks.

Infection par le virus de la bursite infectieuse aviaire

in chickens, turkeys and ducks as part of an investigation into
the pathogenesis of IBD. Of these three poultry host species, the
chicken is the only one known to be naturally susceptible to IBD.

Increased hematocrit values, as observed in infected chickens in
this study, have previously been observed by Chineme and Cho
(5). It is believed that dehydration, which is one of the clinical and
postmortem findings in IBD, is a major cause of the increase in the
hematocrit value.

Preinfection (control) values obtained for total leukocyte, lym-
phocyte and eosinophil counts in chickens were within the nor-
mal ranges reported by Zinkl (16), i.e. 12-30 x 103/ul for total
leukocyte, 7-17.5 x 10%/ul for lymphocyte, and 0-1 x 10%/ul for
eosinophil. Lymphopenia was observed in chicks and turkey
poults from 24 to 96 h pi. According to Campbell and Coles
(4), lymphopenia occurs in acute viral diseases due to gluco-
corticoid excesses. Specifically, IBDV causes destruction of
B-lymphocytes within the bursa of Fabricius, which is the organ
of maturation and differentiation of B-lymphocytes, before
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Figure 3: Effect of an infectious bursal disease virus infection
on the heterophil count in chickens, turkeys and ducks.
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Figure 4: Effect of an infectious bursal disease virus infection
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on the eosinophil count in chickens, turkeys and ducks.
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they migrate into the blood stream. Weiss and Kaufer-Weiss
(15) detected IBDV antigen in the bursa of Fabricius of chickens
11 h pi. Thus, 24 hours provide an adequate period for the effect
of B-lymphocyte destruction to be evident in the blood in cases
where an IBDV infection has been established. Indeed, the two-
phase lymphopenia in the chicks between 3 to 96 h pi helps to
explain the pathogenesis of biphasic viremia in IBD described by
Weiss and Kaufer-Weiss (15).

The marked heterophilia observed in the chicks in this study is evi-
dence of massive tissue destruction in this species. Heterophils are
known to phagocytize tissue debris (6). Absence of a heterophilic
response in poults and ducklings is therefore a noteworthy finding,
which is consistent with the hypothetical IBD-susceptibility rank-
ing of these two species.

Eosinophilia was observed in both chicks and turkey poults but
occurred earlier in chicks. Eosinophilia is associated with tissue
destruction, especially tissues such as skin, lungs, gastrointestinal
tract and female genitalia. These tissues have high concentrations
of mast cells, and during tissue destruction these cells degranulate,
resulting in histamine release, which is chemotactic to eosinophils
(7). Thus, the findings of this study indicate early destruction of
tissues (i.e. B-lymphocytes within the bursa of Fabricius) in chicks
and imply a delayed or aborted IBD infectivity in poults, especially
with the absence of external and internal (gastrointestinal and
blood) parasites in the experimental birds.

The leukopenia that occurred in the chicks at 24 and 48 h pi could
be due to the decrease in lymphocyte counts that occurred during
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Résumé

Infection par le virus de la bursite infectieuse aviaire

Resumen

Oladele O.A., Adene D.F, Obi T.U., Nottidge H.O., Aiyedun
A.l. Etude hématologique séquentielle d’une infection expé-
rimentale induite par le virus de la maladie de Gumboro chez
des poulets, des dindes et des canards

Des poulets de chair, des dindonneaux et des cannetons agés
de quatre semaines ont été infectés expérimentalement avec
le virus de la maladie de Gumboro, puis des échantillons san-
guins ont été prélevés chronologiquement pour analyser les
changements sanguins apres l'infection. Bien qu’il y ait eu une
nette augmentation des valeurs de I"hématocrite chez les pou-
lets, atteignant un pic de 31 p. 00, 12 a 144 h postinfection, il
y a eu, au contraire, une baisse générale de ces valeurs chez
les dindonneaux et les cannetons avec des valeurs minima-
les respectivement de 26,5 p. 100 a 12 h postinfection et de
28,2 p. 100 a 48 h postinfection. La numération leucocytaire a
augmenté chez les poulets de maniere significative (p < 0,05)
pour atteindre un pic de 66,83 x 103/ul a 120 h postinfection,
alors que chez les dindonneaux, elle a diminué jusqu'a 26,75 x
103/ul 2 96 h postinfection. Chez les poulets, une premiere
diminution s’est produite entre trois et six heures apres infec-
tion, pour atteindre la valeur la plus basse de 5,9 x 103/l a
48 h postinfection. Une baisse semblable a été enregistrée chez
les dindonneaux avec comme valeur minimale 7,81 x 103/pl a
48 h postinfection. Les nombres d’hétérophiles ont évolué chez
les trois especes d’une maniere semblable a celle observée
pour la numération leucocytaire. Alors que la numération des
éosinophiles a d’abord augmenté chez les poulets pour attein-
dre un pic de 1,93 x 103/pl & 6 h postinfection, puis a diminué,
ces valeurs ont d’abord diminué chez les dindonneaux, jusqu’a
un minimum de 0,88 x 103/l a 6 h postinfection, puis ont aug-
menté, atteignant un maximum de 5,7 x 103/ul & 72 h postin-
fection. Toutes les valeurs hématologiques sont cependant res-
tées relativement inchangées chez les cannetons. Les résultats
ont montré que les poulets étaient affectés de lymphocytopénie
en deux phases, d’éosinophilie et d’hétérophilie, les dindon-
neaux de lymphocytopénie et d’éosinophilie retardée, et que
les cannetons avaient été peu affectés. Ceci renforce le fait qu’il
existe des niveaux de sensibilité différents chez ces trois espe-
ces de volaille.

Mots-clés : Poulet — Dindon - Canard - Virus bursite
infectieuse — Infection expérimentale — Sang — Nigeria.

Oladele O.A., Adene D.F, Obi T.U., Nottidge H.O., Aiyedun
A.l. Estudio hematolégico secuencial del virus de la bursitis
infecciosa experimental en pollos, pavos y patos

Después de una infeccion experimental con el virus de la
bursitis infecciosa en pollos de 4 semanas, pavos y patos, se
recolectaron cronolégicamente muestras de sangre y se ana-
lizaron las cargas post infeccion (pi). A pesar de un aumento
neto en el hematocrito en pollos, alcanzando un pico de 31%
de 12 a 144 h pi, hubo por el contrario una disminucién de
los valores en pavos y patos hasta un minimo de 26,5% a
12 h'y 28,2% a 48 h pi respectivamente. Los conteos leuco-
citarios en pollos aumentaron significativamente (p < 0,05)
hasta un pico de 66,83 x 103/l a 120 h, mientras que en pavos
disminuyeron a un minimo de 26,75 x 103/ul a 96 h pi. Los
conteos linfocitarios en pollos se redujeron a un minimo de
5,9 x 10%/ul a 48 h pi después de una reduccion inicial entre
tres y seis horas pi. Una disminucién similar ocurrié en pavos,
con un minimo de 7,81 x 103/ul a 48 h pi. La tendencia de
los cambios en conteos de heterdfilos para las tres especies fue
similar a la observada para los conteos leucocitarios. Mientras
que los conteos de eosindfilos en pollos aumentaron inicial-
mente hasta un pico de 1,93 x 10%/ul a 6 h pi y subsecuen-
temente declinaron, los valores de eosindfilos en pavos decli-
naron hasta un minimo de 0,88 x 10%/ul a 6 h pi seguido por
un aumento hasta un méximo de 5,7 x 10%/ul a 72 h pi. Sin
embargo, todos los valores hematolégicos en patos se mantu-
vieron relativamente estables. Estos resultados muestran que
hubo una linfopenia bifasica, eosinofilia y heterofilia en pollos,
una linfopenia y una eosinofilia tardia en pavos y relativamente
ningdn cambio en patos. Esto enfatiza el hecho de que existen
diferentes niveles de susceptibilidad entre las tres especies estu-
diadas.

Palabras clave: Pollo — Pavo — Pato — Virus bursitis infecciosa —
Infeccion experimental — Sangre — Nigeria.
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