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Abstract

Infectious bursal disease (IBD) is an acute, highly contagious immunosuppressive disease of chickens associated with high morbid-
ity and mortality rates. In Nigeria, some antiviral drugs are used for the control of IBD with claims of efficacy. This study evaluated
the effects of oral administration of some antiviral medicines on the performance and antibody titres of pullets challenged with very
virulent infectious bursal disase virus. A total of 200 day-old pullets were procured from a reputable hatchery and fed chicks’ starter
mash containing 20% crude protein, ad libitum. The chicks were vaccinated against Newcastle disease using a live La Sota vaccine at
21 days of age. At day 35 of age, the chicks were randomly assigned into six groups labeled A, B, C, D, E and F, comprising of 32 chicks
each. Chicks in groups A, B, C, D and E were inoculated with a very virulent infectious bursal disease virus at 0.05 ml, each via oral
route at 35 days of age. Chicks in group F (negative control) were not inoculated. Group A was treated with VHK at 1 g/L, B with SHK
at2 ml/L, Cwith BVCat 1 g/2 L and D with VRX at 1 g/L. All treatments were administered orally from day 3 post-inoculation (pi) for
5 days, ad-lib. Blood was collected from all the groups after treatments at day 35 and 42 of age to determine IBD antibody titres using
enzyme linked immunosorbent assay (ELISA) and haematocrit method was used to determine the packed cell volume (PCV). Clinical
signs of depression, prostration, recumbence and inappetance were observed in groups A, B, C, D and E on day 3 to 7 pi. The clinical
signs were higher in group E (90.63%), followed by B (87.50%), A (84.38%), C (75.00%) and D (71.88%). The duration of clinical
signs in group C was 2 days only and others were 3 to 5 days. Group E had higher morbidity rate (90.63%), followed by A (84.34%), B
(75.00%) and D (62.50%). Group C had lower morbidity rate (56.25%). Morbidity score was higher in group A and E with a score of
5 (grave); B and D had a score of 4 (very severe). Group C had the lowest morbidity score of 3. Mortality lasted 4 days in group A and
E, and 3 days in B, C and D. Mortality rate was lowest in group A (53.13%). Gross lesions were higher in group E and lowest in group
A. Antibody titres were higher in group A (3,076 +415.78), and C (2,996 £17.68). Chicks in group A and E had lower PCV (27.5%,
each) at 7 dpi. The feed intake and live body weight gains were slightly reduced in group A, B, C, D and E at 7 dpi compared to group F
which was slightly increased. The drugs used in this study did not prevent signs or mortalities caused by the very virulent infectious
bursal disease virus (vvIBDV). A Further study on the use of BVC, VHK and SHK alone or in combinations was recommended for the

control of IBD in Nigeria.
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Introduction

Infectious bursal disease (IBD), otherwise called Gumboro disease
is an acute, highly contagious virus disease of chickens aged 3-6
weeks, characterized by immunosuppression, high mortality and
severe economic loss to the poultry industry (Da Costa et al., 2003;
Muller et al,, 2003; Musa et al,, 2012). IBD is caused by a non-en-
veloped double stranded ribonucleic acid (dsRNA) virus of the ge-
nus, Avibirnavirus and family Birnaviridae (Kibenge et al., 1988; Da
Costa et al., 2003). The clinical signs of classical IBD are similar to
those caused by the very virulent IBD virus (vvIBDV), except that
vvIBDV infection is most acute and pronounced in the individual
birds and generalized in flocks with mortality range of 60-100%
(Van den-Berg, 2000).

The disease has acquired an endemic status in poultry farms in Ni-
geria (Durojaiye et al., 1984) and has no cure. Prevention is through
biosecurity and vaccination. Despite vigorous vaccinations, IBD
outbreaks still occur resulting in high mortality rates in both vac-
cinated and unvaccinated flocks (Awolaja and Adene, 1995; Musa
etal,, 2010). Reasons for the inadequate protection despite vaccina-
tions could be poor hygiene practices, inadequate or unsteady stor-
age temperature (Ogbe et al., 2003), reversion to virulence by the
classical (attenuated) IBD vaccines (Eteradosi and Saif, 2008) and

presence of vvIBD field virus.

In Nigeria, due to the dreaded nature of IBD, farmers and veterinar-
ians have resorted to the use of different alternative therapies in
order to control the disease (Balami et al., 2019). This study was
aimed at evaluating the effects of some drugs on the performance

and antibody titres in pullet chickens challenged with vvIBDV.

Material and Methods

The Study Location

The study was carried out at a private poultry house in Keffi, Na-
sarawa State, a satellite town near Abuja, where the Faculty of Vet-
erinary Medicine, University of Abuja, Nigeria is situated. Ethical
clearance to conduct the research was obtained from University of
Abuja Ethics Committee on Animal Use (UAECAU), with approval
number: UAECAU/2020/002. The birds were cared for and handled
humanely throughout the period of study.

Experimental chicks and care
A total of two hundred (200) day-old brown pullet chicks were pro-

cured from a reputable hatchery in Nigeria. The chicks were brood-

ed together for 3 weeks in a deep litter. At 4 weeks of age, the chicks

were randomly distributed into six groups (4, B, C, D, E and F) with
32 chicks each, with each compartment measuring 210 cm wide
and 240 cm long constructed with wood and wire-meshes. Each
compartment was provided with 2 small sizes of round metal feed-
ers, 2 plastic drinkers and 100-watt bulb to supply light and heat.
The pens were washed with detergent soaked in water and dis-
infected with a broad spectrum biocidal disinfectant (Virkon-S®)
containing dipotassium peroxodisulphate (1%) at 5 gram per litre
of water. Group F (negative control) was isolated from the other
groups (A to E) and a different attendant provided care. Pellet-
ized chick feed containing crude protein (17%) (Min.), crude fibre
(12%) (Max.), fat (8%) (Max.), calcium (1%) (Min.), phosphorus
(0.4%) (Min.) and metabolizable energy (2650 Kcal/Kg) (Min.) was
fed ad libitum to the chicks in metallic chicks feeders (2/group)
and potable water in plastic drinkers (2/group) from day-old to 9

weeks of age.

Experimental challenge and treatments

A vvIBDV was obtained from the Department of Veterinary Medi-
cine, Faculty of Veterinary Medicine, Ahmadu Bello University,
Zaria, Nigeria. Chicks in groups A, B, C, D and E were inoculated
with 0.05 ml of vvIBDV inoculums per bird equivalent to 1.6 x 10*¢
CID,, via oral route at 5 weeks of age. At 3 days post inoculation
(pi), chicks in group A were treated with VHK at recommended
dose rate of 1 g/L, group B chicks were treated with SHK at a dose
rate of 2 ml/L, group C chicks were treated with BVC at a dose rate
of 1 g/2 L, group D chicks were treated with VRX at a dose rate of
1 ml/L, while group E (positive control) and F (negative control)
were administered water. All treatments were administered ad-

libitum for 5 days.

Determination of severity of clinical signs, morbidity and mor-

tality rates and gross lesions

Clinical signs, morbidity and mortality rates were scored as 1 to 5
based on the method of Joseph (2019). Clinical signs were scored
as 1 = mild (1 to 20%), 2 = moderate (21 to 40%), 3 = severe (41
to 60%), 4 = very severe (61 to 80%) and 5 = grave (81 to 100%);
where the number of birds that showed any clinical sign per day
in each group were presented in percentages (%). Post-mortem
examination was carried out and gross lesions were presented in

percentages (%).

Determination of infectious bursal disease antibody titres
Blood for antibody assay was collected a day prior to inoculation at

5 weeks of age and after 5 days treatment at 6 weeks of age using
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25 guage syringes and needles by jugular venipuncture (2 ml/bird)
into plain universal serum bottles without ethylene diammine tet-
ra-acetic acid (EDTA) anticoagulant and the sera separated were
stored in refrigerator (-200C) prior to determination of antibody
titre by enzyme-linked immunosorbent assay (ELISA). All the sera
collected were tested for antibodies against IBD using a standard
commercial ELISA Kit (IDEXX Laboratories Inc., USA), and accord-
ing to the manufacturer’s instruction (Balami et al., 2019; Kassim,
2014). The ELISA kit test was based on solid phase immunoassay
on which serum samples from the pullets were added into the wells
in rows of the comb coated with purified IBD antigen. Positive and
negative control samples of the kit were added into separate wells
in the rows of the comb. The wells were washed off two times to re-
move unbound antibodies. Color changes and its intensity indicate
the amount of antibodies in each sample, which are converted to

antibody titres using the comb scale (Kassim, 2014).

Determination of feed intake and live body weight gain

Feed intake of the pullets in each group was determined on daily
basis by weighing the feed consumed before inoculation at 5 weeks
of age up to 6 weeks of age. Live body weight gain was also deter-

mined prior to inoculation at 5 weeks of age up to after treatment.

Determination of packed cell volume

Blood for determination of PCV was collected into universal bottles
containing ethylene diammine tetraacetic acid (EDTA). Packed cell
volume (PCV) was determined based on the standard technique de-
scribed by Rehman et al. (2003). Blood was aspirated into the hep-
arinized capillary tubes and centrifuged using microhaematocrit
centrifuge (TG12MX) at 1500 rpm for 2 minute and the packed cell

volume (%) read on microhaematocrit reader.

Data Analyses

Clinical signs, morbidity and mortality rates were presented in per-
centages and scores of 1 to 5. Mean ELISA antibody titres and mean
optical density (MOD) values were expressed in mean ( + SD) and

presented using descriptive statistics (Olawuyi, 1996).

Results

Clinical signs of pullets challenged with virulent infectious
bursal disease virus and treated with some antiviral drugs

Table 1 and figure 1 showed the percentage (%) clinical signs of de-
pression, prostration, recumbence and inappetance observed in all

the groups except the negative control (group F). Group B treated

with SHK and the positive control (group E) was more depressed
with 28.13%, respectively. Group C treated with BVC had lower de-
pression (18.75%) and inappentance (21.88%). Group D treated
with VRX had lower recumbence (3.13%), followed by group A
treated with VHK and B with 9.38% respectively.

Clinical Percentage (%) of clinical signs of infectious
Signs bursal disease in pullet chicks

A B C D E F

Depression | 21.88 | 28.13 | 18.75 | 21.88 | 28.13 0

Prostration | 28.89 | 18.75| 21.88 | 21.88 | 18.75 | 0

Recumbency | 9.38 9.38 | 12.50 3.13 12.50 0

Inappentance | 31.26 | 31.25 | 21.88 | 25.00 | 31.25 0

A = infected and treated with VHK; B = infected and treated with
SHK; C = infected and treated with BVC; D = infected and treated
with VRX; E = infected but not treated; F = not infected and not
treated.

Table 1: Clinical signs of pullets challenged with virulent infectious

bursal disease virus and treated with some antiviral drugs.

Severity of clinical signs of pullets challenged with virulent in-
fectious bursal disease virus and treated with some antiviral
drugs

The severity of clinical signs were higher in chicks of group E
(90.63%), followed by group B (87.54%), A (84.42%) and C
(75.01%) (Table 2). Chicks treated with VRX (group D) had the least
clinical signs (71.92%). Clinical signs observed in groups A, Band E
showed higher score of 5, which was grave (serious). Chicks treated
with BVC (group C) and VRX (group D) had a score of 4, which was
very severe but lower than those treated with VHK (group A), SHK
(group B) and untreated but infected birds (group E) (Table 2).

Duration of clinical signs of pullets challenged with virulent
infectious bursal disease virus and treated with some antiviral
drugs

The duration of clinical signs of depression, prostration, inap-
petance and morbidity rate in group C was 2 days only (Table 3 and
4). In group A, B and D, the signs lasted for 3 to 5 days. Mortality
lasted for 4 days in groups A and E but 3 days in group B, C and D
(Table 3 and 5).
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Figure 1: Percentage (%) pullets with clinical signs of virulent infectious
bursal disease virus and treated with some antiviral drugs.
Clinical Days post-inoculation of pullet chicks (age of chicks in days)

e 2(37) 3(38) 4(39) 5 (40) 6 (41) 7 (42)

Group Severity of clinical signs (%) Total (%)
A 0 (0.00) 6 (18.76) 9 (28.13) 5(15.63) 3(9.39) 4(12.51) | 27 (84.42%)
B 0 (0.00) 9(28.14) | 13(40.63) | 4(12.51) 0 (0.00) 2(6.26) | 28(87.54%)
C 0 (0.00) 10 (31.25) 14 (43.76) 0 (0.00) 0(0.00) 0 (0.00) 24 (75.01%)
D 0 (0.00) 2 (6.26) 11 (34.39) | 8(25.01) 2 (6.26) 0(0.00) | 23(71.92%)
E 0 (0.00) 9 (28.14) 14 (43.75) 5 (15.64) 1(3.13) 0 (0.00) 29 (90.63 %)
F 0 (0.00) 0 (0.00) 0 (0.00) 0 (0.00) 0 (0.00) 0 (0.00) 0 (0.00)

A = infected and treated with VHK; B = infected and treated with SHK; C = infected and treated with BVC; D = infected
and treated with VRX; E = infected but not treated; F = not infected and not treated.

Table 2: Severity of clinical signs of pullets challenged with virulent infectious bursal disease virus and treated with some

antiviral drugs.

Clinical Signs Number of days clinical signs of infectious bursal disease were observed
A B C D E F
Depression 5 4 2 4 4 0
Prostration 5 3 2 2 3 0
Recumbency 1 2 2 1 2 0
Inappentance 5 4 2 4 3 0
Morbidity 5 4 2 4 4 0
Mortality 4 3 3 3 4 0

A = infected and treated with VHK; B = infected and treated with SHK; C = infected and treated with BVC; D = infected
and treated with VRX; E = infected but not treated; F = not infected and not treated.
Table 3: Duration of clinical signs of pullets challenged with virulent infectious bursal disease virus and treated with

some antiviral drugs.
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Morbidity rates of pullets challenged with virulent infectious

bursal disease virus and treated with some antiviral drugs

Morbidity rate observed on day 4 pi was higher in group E (71.88%),
A treated with VHK (46.88%) and B treated with SHK (53.13%)
(Table 4). Chicks in group C treated with BVC had morbidity rate
of 43.75% on day 4 pi, and those in group D treated with VRX had
morbidity rates of 40.63% on day 4 pi. By day 7 pi, group E (posi-
tive control) had the highest morbidity rate (90.63%), followed by
A (84.38%), B (75.0%) and D (62.5%). Group C had lowest morbid-
ity rate (56.25%) (Table 4). Group A and E had higher morbidity
score of 5. Group C had the lowest score of 3.

Mortality rates of pullets challenged with virulent infectious
bursal disease virus and treated with some antiviral drugs

Mortality rates on day 4 pi were highest in group B and E with
53.13%, each, followed by group C with 37.50% (Table 5). Group A
and D had the lowest mortality rate with 31, 25%, respectively. By
the end of treatments, group B had highest mortality rate (81.25%)
with a score of 5 (serious). Group C and D had mortality rates of
71.88% and 62.50% with a score of 4 (very severe), each. Group
E had mortality rate of 78.13% with a score of 4. Mortality rate

(53.13%) was still lowest in group A with a score of 3 (severe).

Gross lesions of pullets challenged with virulent infectious
bursal disease virus and treated with some antiviral drugs

The gross lesions observed in groups A to E were haemorrhages
of the skeletal muscles (thigh and legs), haemorrhages of the pec-
toral (breast) muscles, enlarged bursa of Fabricius, haemorrhages
of the bursae, haemorrhages of the mucosal junction between the
proventriculus and ventriculus, enlarged spleen and congested kid-
neys (Table 6). Group E (positive control) had higher gross lesions
with 24 out of 25 birds (96%), followed by group D with 18 out of
20 (90%). Group C had 19 out of 23 (82.61%) and B with 21 out of
26 (80.77%). Group A chicks treated with VHK had the least gross
lesions (12 out of 17) amounting to 70.58% (Table 6). Plates 1 - IX

showed some of the gross lesions observed in the pullet chicks.

ELISA antibody titres of pullets challenged with virulent in-
fectious bursal disease virus and treated with some antiviral
drugs

None of the chicks tested for IBDV antibodies at day 35 of age prior
to inoculation had high antibody titres as indicated by the ELISA
mean antibody titres and by mean optical density (MOD) values
(Table 7). High antibody titre was detected in group A (3,076), B
(1,483), C (2,996), D (1,898) and E (2,083) when the chicks were
tested on day 7 pi (42 days of age). Group F (negative control) had
low antibody titre. The antibody titre of pullets in group A treated
with VHK was significantly higher (P<0.05), possibly due to its im-

mune modulatory effect.

Number of days post-inoculation (age in days)
Group 2(37) 3(38) 4(39) | 5040) | 6(41) | 7(42)

Morbidity rate (%) Total (%)
A 0 (0.00) 3(9.38) | 15(46.88) | 5(15.63) 2 (6.25) 2 (6.25) | 27(84.38)
B 0 (0.00) 4(12.50) | 17(53.13) | 2(6.25) 0(0.00) 1(3.13) | 24(75.00)
C 0 (0.00) 4 (12.50) | 14(43.75) | 0(0.00) 0 (0.00) 0 (0.00) | 18(56.25)
D 0 (0.00) 1(3.13) | 13(40.63) | 5(15.63) | 1(3.13) 0(0.00) | 20 (62.50)
E 0 (0.00) 3(9.38) | 23(71.88) | 2(6.25) 1(3.13) 0 (0.00) | 29(90.63)
F 0 (0.00) 0 (0.00) 0 (0.00) 0 (0.00) 0 (0.00) 0 (0.00) 0 (0.00)

A = infected and treated with VHK; B = infected and treated with SHK; C = infected and treated with BVC;
D = infected and treated with VRX; E = infected but not treated; F = not infected and not treated.

Table 4: Morbidity rates of pullets challenged with virulent infectious bursal disease virus and treated with

some antiviral drugs.
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Number of days post-inoculation (age in days)
Group 2(37) 3(38) 4 (39) 5 (40) 6 (41) 7 (42) Total (%)
Mortality rate (%) (n = 32)

A 0 (0.00) 0 (0.00) 10 (31.25) | 4(12.50) 2 (6.25) 1(3.13) 17 (53.13)
B 0 (0.00) 3(9.38) 17 (53.13) | 6(18.76) 0 (0.00) 0 (0.00) 26 (81.25)
C 0 (0.00) 2 (6.25) 12 (37.50) | 9(28.13) 0 (0.00) 0 (0.00) 23 (71.88)
D 0 (0.00) 0 (0.00) 10 (31.25) | 6(18.75) 4 (12.50) 0 (0.00) 20 (62.50)
E 0 (0.00) 1(3.13) 17 (53.13) | 6(18.75) 1(3.13) 0 (0.00) 25(78.13)
F 0 (0.00) 0 (0.00) 0 (0.00) 0 (0.00) 0 (0.00) 0 (0.00) 0 (0.00)

A = infected and treated with VHK; B = infected and treated with SHK; C = infected and treated with BVC;

D = infected and treated with VRX; E = infected but not treated; F = not infected and not treated.

Table 5: Mortality rates of pullets challenged with virulent infectious bursal disease virus and treated with

some antiviral drugs.

Group gross lesions

Number of occurrence of gross lesions in pullets (n = number examined)

AMm=17) | B(n=26) | C(n=23) | D(mn=20) | E(n=25) F
Haemorrhagic thigh/leg muscles 2 4 0 3 3 0
Haemorrhagic breast muscles 0 7 7 3 6 0
Enlarged bursa of Fabricius 8 9 11 10 10 0
Haemorrhagic bursa 0 0 0
Haemorrhagic mucosal junction 1 0 0 0 0 0
between the proventriculus and
ventriculus
Enlarged and congested kidneys 1 0 0 1 1
Enlarged spleen 0 1 1 1 3 0
Group total gross lesions (average/ 12 (0.71) 21(0.81) 19 (0.83) 18 (0.90) 24 (0.96) 0
bird) =
Percentage (%) gross lesion/bird = 70.58 80.77 82.61 90.00 96.00 0

A = infected and treated with VHK; B = infected and treated with SHK; C = infected and treated with BVC;
D = infected and treated with VRX; E = infected but not treated; F = not infected and not treated.

Table 6: Gross lesions of pullets challenged with virulent infectious bursal disease virus and treated with

Average feed intake and live body weight of pullets challenged
with virulent infectious bursal disease virus and treated with

some antiviral drugs

Average feed intake at day 7 pi was reduced in group A (45.31 to
27.94 g/bird), B (48.78 to 29.15 g/bird), C (46.21 to 29.72 g/bird),
D (47.65 to 30.74 g/bird) and group E (48.89 to 27.92 g/bird).
There was increased average feed intake in group F from 48.44 to
58.57 g/bird (Table 8). Group F also had an increased in live body

weight gain (0.12 Kg/bird) (Table 9).

some antiviral drugs.

drugs.

Packed cell volume (%) of pullets challenged with virulent in-
fectious bursal disease virus and treated with some antiviral

Group A had a drop in packed cell volume (PCV) from 32.0% to
27.5% (Table 10). Group E (positive control) also had a drop in PCV
from 29.0% to 27.5% with a further reduction of PCV to 27.0%.
This drop in PCV may be caused by the loss of blood from haemor-
rhages of the thigh/legs and pectoral (breast) muscles (Plate IV).

The loss of blood from these haemorrhages could lead to low PCV.
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Day pre-inoculation

Day post-inoculation

0

7

Group

MOD values

Mean ELISA ( + SD)
antibody titre

MOD values

Mean ELISA ( + SD)
antibody titre

0.112 £ 0.01

206 + 38.18

0.709 £ 0.01

3,076 + 415.78

0.124 £ 0.01

252 +43.84

0.382 +0.40

1,483 +170.01

0.124 +0.01

252 +55.86

0.694 = 0.01

2,996 +17.68

0.172 = 0.05

463 +242.54

0.538+0.30

1,898 + 155.64

0.116 £ 0.01

219 +49.50

0.691 £ 0.09

2,983 + 442.65

o |m | O | 0w >

159 £ 18.39

0.201 £ 0.04

589 £ 159.10

0.101£0.01

A = infected and treated with VHK; B = infected and treated with SHK; C = infected and treated with
BVC; D = infected and treated with VRX; E = infected but not treated; F = not infected and not treated.

Table 7: Mean ELISA antibody titres of pullets challenged with virulent infectious bursal disease virus and
treated with some antiviral drugs.

Group
B | ¢ | p | E | F

Number of days post-infection | Age (week) A ‘

Average feed intake (g/bird)
48.78 | 46.21 47.65 48.89
29.15 |29.72 |30.74 27.92
-19.63 |-16.49 |-16.91 -20.97

48.44
58.57
+10.13

45.31
27.94
-17.37

Pre-infection (day 0) 5

Post-infection (day 7) 6
Decline in feed intake (g/bird)

A = infected and treated with VHK; B = infected and treated with SHK; C = infected and treated with
BVC; D = infected and treated with VRX; E = infected but not treated; F = not infected and not treated.

Table 8: Average feed intake of pullets challenged with virulent infectious bursal disease virus and treated

with some antiviral drugs.

Group
Age A B c | o | E | F
(week)

Number of days post-infection

Average live body weight (kg/bird)
0.37 0.37 0.36 0.37
0.44 0.44 0.40 0.40
0.47 0.47 0.45 0.44
0.10 0.10 0.09 0.07

0.37
0.48
0.49
0.12

0.37
0.42
0.46
0.09

Pre-infection (day 0)

Post-infection (day 7)

After treatment (day 9)

Difference in live body weight gain
(day 0-9)

A = infected and treated with VHK; B = infected and treated with SHK; C = infected and treated with
BVC; D = infected and treated with VRX; E = infected but not treated; F = not infected and not treated.

Table 9: Average live body weight gain of pullets challenged with virulent infectious bursal disease virus

and treated with some antiviral drugs.
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Group
Number of days post-infection Age A ‘ B ‘ C ‘ D ‘ E ‘ F
(days) Average packed cell volume (%)
Pre-infection (day 0) 35 32.00 31.00 28.50 27.00 29.00 29.00
Post-infection (day 7) 42 27.50 31.50 29.00 30.00 27.50 29.50
After treatment (day 9) 44 30.00 30.00 29.50 30.50 27.00 28.50
Reduction in PCV (%) -2 -1 +1 +3 -2 -0.5

A = infected and treated with VHK; B = infected and treated with SHK; C = infected and treated with BVC;
D = infected and treated with.

Table 10: Average packed cell volume (%) of pullets challenged with virulent infectious bursal disease virus

and treated with some antiviral drugs.

Discussion

The onset of clinical signs of IBD in this study was sudden after an
incubation period of 3 days and the affected birds showed depres-
sion, reduced feed intake and drop in weight gain. These observa-
tions were similar to those reported by other authors (Abdu, 2007;
Ogbe etal., 2003; Abdu and Saidu, 2002). Group E (positive control)
recorded higher clinical signs with a score of 5. Clinical signs of de-
pression and inappentance were low in group C and the duration
of the clinical signs was short (2 days) because the birds drank the
medicated water (BVC). The medicated water (BVC) contained vi-
tamin B1, B2 and B6, which are essential for prevention and treat-
ment of viral diseases and recovery of damaged organs thereby re-
ducing the duration of clinical signs due to IBDV infection. Groups
A, B, D and E had high morbidity rates possibly because the birds
did not drink the medicated waters resulting in longer duration of
clinical signs of depression and inappetance. VHK, SHK and VRX
could not reduce duration of clinical signs of vvIBDV. In this study,
the duration of clinical signs and morbidity lasted for 4 days com-
pared to that reported by Kassim (2014), which was 6 dpi in chicks

inoculated with vvIBDV but were not treated.

Morbidity rates were highest on the fourth day of commencement
of clinical signs in all the groups. The observed short duration of
morbidity rate in group C may be due to the slightly low depression
and inappentance of the pullets in this group and so the birds were
able to drink the medicated water. Aliyu et al. (2016) reported a
high morbidity (80-100%) in pullets infected with virulent IBDV.
The high morbidity in this study could be due to the virulent nature
of the IBDV inoculated into the chicks. Mortality rates were higher
in group B treated with SHK and group E (positive control). Pullets
in group D treated with VRX had lower mortality rate. Mortalities

due to vvIBDV in pullets in Nigeria are usually high (50-100%) and
up to 70% of the total mortalities occur by the third or fourth day of
appearance of clinical signs (Abdu et al., 2001; Okoye, 2005).

In this study, the mortalities lasted 4 days in group A and E. While
those in group B, C and D lasted 3 days. Possibly, treatments with
SHK, BVC and VRX may be responsible for the reduction in the du-
ration of mortalities in these groups. There was a day delay in the
onset of mortality in pullets treated with either VHK or VRX and
the mortalities on the fourth day were also low. This study showed
that treatment with either VHK or VRX could reduce onset and rate
of mortality in pullets. While treatments with SHK, BVC and VRX
reduced the duration of mortalities, VHK and VRX reduced the on-

set of mortalities in pullets.

Gross lesions of enlarged bursa of Fabricius, enlarged spleen, en-
larged and congested kidneys, haemorrhages of the thigh, leg and
breast muscles, haemorrhages of the mucosal junction between the
proventriculus and ventriculus observed in this study were simi-
lar to those reported by Abdu and Saidu (2002) and Abdu (2007).
Haemorrhagic bursa of Fabricius was reported by Tsukamoto et al.
(1999). Enlargement of the spleen and kidneys were reported by
Igwe et al. (2017). The gross lesions were high in all the groups
(70-96%) in which each bird showed at least one gross lesion due
to IBDV infection (Plates I - IX). The presence of gross lesions in the
chicks in all the treated groups implies that the drugs used could
not prevent the development of gross lesions caused by vvIBDV

infection.
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None of the groups tested for IBDV antibodies prior to inoculation
(day 35 of age) had high antibody titres as indicated by the low ELI-
SA mean antibody titres and mean optical density (MOD). The high
antibody titres detected in groups A, B, C, D and E (2,083), when the
pullets were tested on day 7 pi (day 42 of age) could be as a result
of responses to vvIBDV infection. Group F (negative control) had
lowest mean antibody titre and optical density because the birds
were not infected. Low mean optical density (MOD) was reported
in pullets pre-vaccination with a rise in MOD at 4 weeks after vac-
cination against IBD (Ogbe et al., 2008). The higher ELISA antibody
titres observed in chicks treated with VHK may be attributed to its

immunostimulation activity.

The reduction in the average feed intake was lowest in chicks in
group C than those in group A, B, D and E (positive control). Group F
(negative control) had an increase in average feed intake. Increase
in average live body weight gain was higher in groups B and C, fol-
lowed by groups A, D and E. Group F had the highest average live
body weight gain. The decrease in packed cell volume (PCV) in
groups A, B and E at 9 dpi may be due to the haemorrhages (blood
loss) in the skeletal muscles, proventriculus and ventriculus. Kas-
sim (2014) reported low PCV in chicks infected with vvIBDV and
thus suggested that the virus has effect on PCV, thereby decreasing
it. In chickens, PCV count of less than 30% indicates anaemia (Kas-
sim, 2014).

There were increases in PCV after treatments in group D and C and
decreases in groups A and E. The medicines used in group D con-
tained vitamin K (an essential factor) that plays a role in the syn-
thesis of prothrombin (a precursor of thrombin), which converts fi-
brinogen in blood plasma into fibrin that holds blood clots together
to prevent blood loss or haemorrhage in chicks (McDonald et al.,
1995). The deficiency of vitamin K can be one of the aetiological
factors of haemorrhagic syndrome in poultry resulting in blood
tinged faeces, haemorrhages in the thigh, breast muscles and other
organs (Chauhan and Roy, 2007). The drugs used in treatment of
chicks in group C contained vitamins B1, B2 and B6, which are re-
quired to improve appetite. Chicks deficient in vitamins B1, B2 and
B6 have poor appetite and may develop anaemia (McDonald et al.,
1995).

Conclusions and Recommendations
In conclusion, this study showed that clinical signs in pullet chick-
ens challenged with virulent IBDV and treated with VRX and BVC

were reduced. The duration of clinical signs of pullets treated

with BVC lasted 2 days only. Morbidity rate (56.25%) was ame-
liorated in pullets treated with BVC and VRX. Pullets challenged
with virulent IBDV and treated with VHK had lower mortality rate
(53.13%). Gross lesions were lower in pullets treated with VHK.
Pullets treated with VHK had significantly higher antibody titres
(p<0.05) against the virulent IBDV. The decline in feed intake due
to IBDV was ameliorated by treatment with either VRX or BVC.
Chicks treated with either SHK or BVC had slightly improved live
body weight gain. Treatment with either VRX or BVC ameliorated
the reduction of packed cell volume caused by the virulent IBDV in
pullet chickens.

It was therefore recommended that BVC can be used in pullets to
reduce the duration of clinical signs caused by virulent IBDV; BVC
or VRX can be used to ameliorate the morbidity rate of IBDV in pul-
lets, and VHK can be used to ameliorate the mortality rate and gross
lesions caused by IBDV. SHK or BVC can be used to improve the live
body weight gain of pullets infected with virulent IBDV. VRX or BVC
can be used to ameliorate the decline in feed intake and reduction
of packed cell volume of pullets infected with virulent IBDV. VHK
can be used as immune modulator in pullets to stimulate high anti-

body titre against virulent IBDV.

Plate I: Ecchymotic haemorrhages of the legs muscles in pullets

(group B); (white arrows showed ecchymotic haemorhage).
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Plate II: Ecchymotic haemorrhages of thigh and leg muscles in pul- Plate IV: Ecchymotic haemorrhages of the thigh and

lets (group C); (white arrow showed ecchymotic haemorrhage). breast muscles in pullets (group E); (white arrows showed
ecchymotic haemorrhage)

Plate III: Enlarged and haemorrhagic bursa of Fabricius in pullets

(group B); (white arrows showed ecchymotic haemorrhage)

Plate V: Enlarged bursa of Fabricius and spleen in pullets

(group B); (white arrows showed enlarged bursae; white

arrow head showed enlarged spleen).
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Plate VIII: Enlarged bursa of Fabricius and spleen in

pullets (group E); (white arrows showed enlarged bursae;

white arrow head showed enlarged spleen)
Plate VI: Enlarged bursa of Fabricius and spleen in pullets

(group C); (white arrows showed enlarged bursae; white

arrow head showed enlarged spleen).

Plate IX: Bursae and spleen in pullets (group F); (white

arrows showed normal bursae; white arrow heads showed

normal spleen).

Plate VII: Enlarged bursa of Fabricius and spleen in pullets

(group D); (white arrows showed enlarged bursae; white

arrow head showed enlarged spleen).
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