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Summary

This study was conducted on the impact of humic acid and ascorbic acid
supplementation on immunization against infectious bursal disease (IBD).Ninety
clinically healthy avian broiler chicks(one day old )were divided into three
equal groups A,B and C.An attenuated live IBDvirus(IBDV) vaccine was
administered at 14 day old in drinking water to all the experimental chicks. Two
weeks post-vaccination, chicks of all groups were challenged with very virulent
IBDV (field strain).Birds of group B were given humic acid (HA)and group C
ascorbic acid (AA) from the beginning till the end of the experiment as feed
supplement while group(A) kept as control without any supplement .

Blood and serum samples were collected during scarification on 39 and 49
day for hematological ,biochemical and immunological studies. Gross post-
mortem finding; bursal indices ,average body weights and humeral ELISA
antibody response to IBDVwere assessed
Groups (B&C)showed Leukocytosis,elevated antibodies ,lymphocytic
transformation index and phagocytosis percentage beside elevated
transaminasis .The uric acid and creatinine were significantly elevated .The
bursa of fabricius was slightly congested and swollen .The liver was slightly
enlarged and dark .

Introduction

Infectious bursal disease is an acute ,highly contagious disease of young
chicks caused by RNA virus belonging to family Birnaviridae (Saif and Lukert
,2003).The virus targets B-Lymphocytes with special reference to highly
proliferating IgM bearing cells( Rodenberg et al., 1994 ).It remains the major
contributor to economic losses in the poultry industry.The current favored
strategy to control IBDV is to vaccinate all chicks against IBDV with live
vaccine during the first three weeks of life (Winterfield et al., 1980 ). An ideal
live vaccine should cause neither bursal lesions, nor immunosuppression,
stimulate long lasting immunity and protect chicks against classical and variant
strains of IBDV. Such vaccine is not available , thus other ways are being
investigated to increase protection afforded by IBDV vaccine .The use of humic
acid substances (HAS) in feed improve gut health for better nutrient utilization as
well as improved the health status by working against pathogens by developing
immunity ( Islam et al.,2005 ; Teravita ,2004;Kocabagli et al.,2002 and Faust



,1998 ) .HAS are able to form a protective film on the mucous epithelia of the
gastrointestinal tract against infections and toxins (Kuhnert et al.,1991 ) also
help to prevent excessive loss of water via the intestine as well as improving the
immune functions ( Humin Tech.,2004) .Enhancing IL-1 and IL-3 production
( Haq et al.,2002 &Corder et al.,2003) .HAS have long been known to exhibit
antiviral properties in particular against viruses and viral pathogens ( Thiel et
al., 1977 ;Knoking .,1991 ;Laub .,2000 and Enviromate.,2002 ).

Ascorbic acid (AA) has been investigated to improve disease resistance to
viral disease by increasing IL-2 secration, increasing the number of T-cell (Wu
et al., 2000) and enhancing interferon production ( Pardue et al .,1985).

This work was planned to investigate and compare the effect of feed
supplementation of (HAS) and ( AA ) on protection against Infectious bursal
disease evaluated by using immunological ,clinicopathological and
biochemical means of investigation .

Material and Methods
Chicks:

120 one day Avian broiler chicks were obtained .The chicks possessed
maternal IBDV antibodies ,housing and rearing procedure and routine
management were held under hygienic measures .

Immunostimulant

Humic acid were obtained commercially and thoroughly mixed with diet at a
dose of 2.5kg /ton (Kocabagli et al.,2002) as sodium humate granules from
(Humin tech.Heerdter .Germany).

Ascorbic acid (vit.C.) was obtained commercially (COOPHAVET-France)
and supplemented at 1000ppm final dietary concentration (Amakye-Amin et
al.,2000).

Vaccines :

Commercial IBDV intermediate vaccine ,S706 (MERIAL- France L81192)
was used. Each chick received 10 EID50 of the vaccine via drinking water at
14 day of age .

Commercial Lasota (VG /GA strain MERIAL-France) was used for
vaccination of chicks against Newcastle disease via drinking water.

Challenge virus:

Field very virulent IBDV (vvIBDV) was obtained from veterinary vaccine
&sera Institute, Abassia, Egypt .Chicks were challenged with 10 EID50 /0.1ml
of the vvIBDYV via eye drop instillation (Giambrone and Closser .,1990)
Determination of antibody titere to IBDv :

Antibody titers to IBDV was assessed using commercially available
ELISA kits ( IDEXX ,Weestbrook ,Marine 0492 USA ).



Bursal index :
On 39 &49 days of age, the chicks were weighted, bursae were removed and
weighted. The bursal indices were calculated according to (Sharma et al .,1989).

Statistical analysis:

The obtained data were statistically analyzed according to  (Snedecor
&Cochran .,1982 ) .

Experimental design :

120 one day old Avian broiler chicks (Cairo comp. for poultry) were
divided into 3 equal groups (A,B &C ) .The chicks were kept under strict
hygienic conditions .The drinking water and ration were supplied ad libitum
.Group (A) was kept as control without feed additive ,group (B)feed a ration
containing(HA) and group (C )feed with ration containing (AA ) .

All groups were vaccinated against Newcastle disease by (VG /GA
strains ) on days 7,21 and 31 in drinking water .furthermore ,the chicks were
vaccinated at the age of 14day against IBD with 10 EID50 /0.1ml of IBDV
intermediate vaccine (S706 ) via drinking water . Two weeks post-vaccination
,all chicks were challenged with vvIBDV containing 10 EID50 /0.1 ml via eye
drop instillation .

After challenge chicks were observed daily for morbidity and mortality
.Half of birds from each group were weighted and scarified on the day 39 and
the other half on the day 49 of age for post-mortem examination .Bursas were
removed and weighted for calculation of bursal indices .

Sampling :

On the days of 39 & 49 of age samples of whole blood on heparin by
cardiac puncture and serum from coagulated blood in plain tube by
centrifugation were collected .

A-Immunological studies :Hepranized blood samples were used for
lymphocytic transformation according to(Raiel-Balhaa et al.,1985) and
phagocytosis assay according to (Woldehiwat andRowan.,1990) .The serum
antibody titers were determined using ELISA kits according to (Hoshi et
al.,1995).

B-Hematological studies: Hepranized whole blood was used for total
leukocytic count according to (Coles ,1986) and blood smears stained with
Wright stain for differential leukocytic count according to (Schalm et al.,1975 ).

C-Biochemical studies : The harvested serum was used for measuring the
total protein (Peters.,1968 ) albumin & globulins (Drupt.,1972) ,the activities of
alanine aminotransferase (AST) and aspartate aminotransferase (AST)
(Reitman andFrankel .,1957) ,gamma glutamyl transferase (Bernard.,1991)
,creatinine(Seeling and Wust.,1969) and uric acid (Fossat et al .,1980) .

Results and Discussion
On day39 the leukogram revealed significant lekocytosis due to significant
lymphocytosis and non significant heterophilia and monocytosis in group (B),



while in group (C)there was significant leukocytosis due to significant
lymphocytosis ,heterophilia and monocytosis .On day 49 leukocytosis was due
to significant lymphocytosis ,heterophilia and monocytosis in group (B) ,while
in group (C) significant leukocytosis was due to significant lymphocytosis
and non significant heterophilia and monocytosis (table 1&2).

Serological response to IBDV vaccine ,there was elevation in antibody titers
in both group(B&C) but no significant differences were observed between (HA
&AA) treated groups (table 3&4).

At the end of the experiment ,non significant difference in the average body
weight was detected between group (B&C) but both groups showed high
significant mean body weights in comparison to control group (table 5).

Bursal index: The control group (A)showed the lowest bursa index ,but no
significant differences were found between treated groups (B & C) .

In the present study two natural immunstimulant ,(HA &AA)were used .
Vaccination was done at 14 days of age after waning of maternal immunity to
IBDV , to overcome its adverse effect on vaccination (Van den berg .,2000)
.Both (HA & AA) resulted in increased post-vaccination immunity to IBDV .
this was indicated by significant increase of anti-IBDV antibody in both treated
groups( B & C) post-vaccination ,in comparison to the control untreated one
.Such results confirms the findings that ascorbic acid possess potent
immunostimulant activity (McCorkle et al.,1980 ;Pardue et al.,1985 and Haq
.,2002) .

The significant increase in total leukocytic count ,heterophils ,lymphocytes
and monocytes in group (B &C) coincides with the findings obtained by
(Perdigon et al .,1998 ) who suggested that lactic acid producing bacteria could
ineract with M-cells which activates payer s patchs lymphocytes that might be
liberated from the intestine and reach systemic circulation .

The increased immune response was represented by a significant increase in
ELISA titer , lymphocytic transformation index and phagocytosis percentage
.Such findings are inagreement with (Nemcova et al.,1999 ;Perdigon et al 1998
and Simone et al. ,1989 ) who confirmed the immunostimulating effect of
probiotics on cell mediated immunity , initiated the induction of lymphokinse
and immunoglobulinse ,stimulation of non specific host
defense mechanism , as well as immunological means of prevention of
gastrointestinal infection and increasing the antibacterial activity of
lymphocytes in the payer s patches of lymphatic system .

The significant increase in the enzymatic activities of transaminases and -
glutamyltranspeptidase on both groups (B & C) may be due to the effect of the
IBDV challenge on liver resulting in alteration of membrane permeability or
damage of the hepatic cells leading to escape of these enzymes to the plasma
(Coles .,1986 and Peters .,1967 ) whose stated that the elevated enzymatic
activities and changes in the liver and kidneys to IBDV infection are non
specific table ( 7 & 8).



The challenge of chicks with IBDV resulting in an increased level of
creatinine and uric acid .The elevation of uric acid and creatinine are expected
in birds with impaired renal function (Halliwal.,1981 and Kaneko.,1980) .Such
explanation gets along with our finding because the renal congestion interferes
with the excretion of uric acid creatinine with consequent increase of their
levels in the serum .

It could be concluded that the addition of immunostimulant to the broiler
chicks , alleviated the IBDV effect by ameliorating the host defense against

infection .

Table (1 )Leukogram in chicks scarified on the 39" day :

group TLC H L M E
10° /ul 10° /ul 10° /ul 10° /ul 10° /ul
A 2638 +1.40 | 7.77+0.39 |15.62+0.83 | 2.11 +0.11 | 0.84 +0.04
B 32.63 +2.09* | 9.11 +0.58 [19.56 +1.25* | 2.41 +0.15 | 0.98 +0.06
C 32.49 +2.27* | 9.50 +0.68* [19.05 +1.35* | 2.73 +0.02* | 0.94 +0.05
* significant ( p<0.05)
TLC : total leukocyte H : heterophile E :eosinophile
M :monocyte L :lymphocyte
Table (2 ):Leukogram in chicks scarified on the 49" day :
group TLC. H L M E
10° /ul 10° /ul 10° /ul 10° /ul 10° /ul
A 28.11 +1.49 |8.77+0.38 [16.52+0.88 | 1.94+0.08 |0.88 +0.05
B 35.05 +2.24* {10.66 +0.68* (20.59 +1.32* | 2.56 +0.16* | 1.04 + 0.07
C 35.76 +2.57* | 10.18 +0.73 (21.74 +1.57* | 2.30 +0.17 | 1.03 +0.07

* significant ( p<0.05)




Table (3) :ELISA antibody titer ,lymphocytic transformation index and phagocytosis
percentage in chicken sacrified on the 39™ day .

Group ELISA | Lymphocytic transformation index | Phagocytosis %
A 1132.80 + 67.97 1.46 +0.12 82.33 +1.80
B | 1397.60 + 104.82* 1.66 +0.13* 88.11 +0.80*
C| 1679.00 +147.75%* 1.58 +0.14* 85.11 +2.13*

* significant (P <0.05)

Table (4 ) :ELISA antibody titer ,lymphocytic transformation index and
Phagocytosis percentage in chicken sacrified on the 49™ day .

Group ELISA | Lymphocytic transformation index | Phagocytosis %
A B643.60 +200.40 1.38 + 0.14 80.00 + 3.00
B | 4810.70 + 336.75 * 1.65 + 0.18 * 88.40 + 1.50*
C | 4813.40 +385.01 * 1.72 + 0.10 * 90.60 + 2.11*

* significant (P <0.05)

Table (5) :The mean bursal indices ( BI )in IBDV vaccinated groups post-challenge .

Group Bursal indices
A
2.5+0.2
B 395+0.2 %
C 392 +0.2%

* significant (P <0.05)




Table ( 6 ):some biochemical parameters in chicken sacrified on the 39" day .

Group ALT A ST | GGT T.P. ALB. GLO. | Uric acid. Creatinine
wml wml | wml gm /dl gm/dl .gm/dl. mg/ dl mg/dl
A 87.46 158.96 41.43 3.36 1.48 1.88 343 1.56
+5.11 +10.13 +3.14 +0.17 | +0.08 +0.09 +0.24 +0.00
B 109.22* 191.32 * 52.98 * 3.88% 1.32 2.56* 4.21 1.97*
+7.10 +11.14 +3.44 +0.81 +0.09 +0.17 +0.11 +0.15
C 95.13 152.13 46.11 3.42 1.45 1.97 3.45 1.68
+7.13 +8.11 +2.98 +0.22 +0.11 +0.13 +0.28 +0.12
*Significant ( P<0.05)
ALT =Alanine aminotransaminase. AST =Aspartate aminotranspeptidase.
GGT =gamma glut amyl transferase . T.P. =Total protein.
ALB =Albumin. GLO=Globulin.
Table ( 7 ):some biochemical parameters in chicken sacrified on the 49™ day .
Group ALT AST | GGT T.P. ALB. [ GLO. Uric
p/ml w/ml w/ml gm /dl gm/dl | .gm/dL mg/ dl | Creatinin
mg/dl
A 92.14 168.17 44.44 3.49 1052 1.97 333 1.43
+6.11 +11.72 +2.31 +0.31 +0.06 +0.06 +0.20 +0.07
B 94.86 172.13 40.86 341 1.46 1.95 3.46 1.50
+7.11 +12.91 +3.11 +0.24 +0.10 +0.13 +0.26 +0.11
C 118.36* 209.31%* 55.12* 3.62 1.84 2.28* 4.07* 1.74%
+8.88 +13.61 +4.13 +0.22 +0.09 +0.11 +0.24 +0.10
*Significant ( P<0.05):
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