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Abstract: The present study was undertaken to understand the effect of chronic heat stress
on the pathological changes and the effects of ascorbic acid on lesion scores of bursa of
Fabricius in broilers. Broilers were maintained at an environmental temperature of 33+£1°C
for 21 days. Broilers were divided into 4 groups, i.., broilers received ascorbic acid in their
diets at 0 (group 13, 200 (group 2), 400 (group 3) and 800 (group 4) mg kg™, respectively.
The pathological changes and effects of ascorbic acid on lesion scores of bursa of Fabricius
in heat stressed broilers were investigated. The results revealed the following information:
After broilers were under heat stress for 21 days, bursa of Fabricius shrunk. The cortex area
of the bursa increased while the medulla area decreased. Moreover, the nnmber of
Iymphocytes in both the cortex and medulla of the bursa in broilers under heat stress
decreased. The lesion scores of the bursa of the broilers in groups 2 and 3 were lower than
those of group 1 (p<0.05). These results indicate that heat stress had an effect on the bursa
of Fabricius and ascorbic acid at 200 mg kg™ in a diet was a suitable level to improve the
abnormality in the bursa of Fabricius in broilers under chronic heat stressed.
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INTRODUCTION

Bursa of Fabricius is an important ovallike shaped gland which is found at the proctodaeal region
of the coaca in birds (Whittow, 2000). This organ is known to be a primary lymphoid organ in birds
where immunologically competent cells are produced, while it is also a secondary or peripheral
lymphoid organ which produces antibodies (Tsuji and Miyoshi, 2001).

Heat stress is one of the most important factors adversely affecting overall poultry production
in the tropics. Moreover, it was reported to cause a reduction in antibody production in chickens
(Zulkifi ef al., 2000; Marshaly et af., 2004; Naseem ef al., 2005). Furthermore, Bartlett and Smith
(2003) reported that high temperature affects the development of a specific immune response in
chickens. Ascorbic acid has been widely used to reduce stress in chickens, because it decreases
corticosterone levels in the blood circulation (Nockels er al., 1973; Sheila and Cheryl, 1978).
Amakye-Anim ef al. (2000) reported that ascorbic acid improved immuno responsiveness and
increased disease resistance in chickens by optimizing the function of the immune system. Moreover,
ascorbic acid can moderate the activity of the B-cell.

However, information concerming the effects of ascorbic acid on pathological changes of bursa
of Fabricius in broilers under chronic heat stress is limited. As such, the purpose of this study was to
conduct an experiment related to the effects of ascorbic acid on pathological changes and lesion scores
of bursa of Fabricius in broilers under chronic heat stress. Results from this preliminary study would
provide filndamental knowledge for using ascorbic acid to reduce heat stress in poultry production in
tropical regions.
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MATERIALS AND METHODS

One hundred and forty four, symptomatically disease- free, day old broiler chicks were obtained
from a commercial hatchery. They were incubated for 21 days before being placed in layer cages.
Experiments began after a 7 day adaptation period in cages at 26-28°C environmental temperatures.
The chicks were fed on standard broiler starter (commercial feed) with continuous light and water
supply.

The experiment was designed as a Randomized Complete Block Design (RCED) with
4 treatments, i.2., supplementation of diets with ascorbic acid (99.5% purity; Fluka) at 0, 200, 400 and
800 mg kg™'. On day | of the experimental period (28 days of age), broilers were transferred into
environmentally controlled housing and kept in wire - floored layer cages. All broilers were subjected
to a 5 h episode of heat stress at 33+1°C each day. Relative hnmidity was 60-70%. A total mixed diet
(Table 1) with the four levels of ascorbic acid was fed ad Iibitum.

On day 21 of the experimental period (49 days of age), three randomly selected broilers per
experimental unit were killed by cervical dislocation. The bursa of Fabricius of cach bird was collected.
The organs were fixed in 10% buffered formalin, then sectioned and stained with Hematoxylin and
Eosin (H and E) for microscopic examination (Lima, 1968). Pathological changes of bursa of Fabricius
were studied. Before comparing the effect of ascorbic acid on the bursa of Fabricius in heat stressed
broilers, lesion scores of abnormal findings in the bursa of broilers were performed. The lesion scores
revealed the following: Score 0 (100%): Normal finding; Score 1 (80%): Some follicles in the
bursa shrunk. Space between the follicle septum was found; Score 2 (60%): Each lobule in the bursa
shrunk more than those in score 1 and each follicle was separated from the others. The space
between follicles within the bursa was larger than the spaces in score 1; Score 3 (40%): Each
follicle in the bursa shrunk more than the follicles in score 2. Each follicle in the bursa was completely
separated from the others and the space between follicles within the bursa was larger than the spaces
in score 2 (Fig. 1).

Data were analyzed by using of the ANOVA procedure of Statistical Analysis System
(SAS, 1990). Means were separated by Duncan’s rmitiple range tests (Duncan, 1955). The level of
significance was determined at p<0.05.

Table 1: Total mixed feed ration for growing broilers

Tngredients Percentages of mixed
ComNo. 2 62.60
Fish meal 58%% 10.00
Saoy bean meal china 44%% 23.00
Rice bran oil 2.96
Premix* 0.50
Alimethionine 0.25
L-Lysine 0.14
Limestone 0.50
Salt 0.20
DCP (Rock 16%) 0.30
DCP (Rock 18%) 0.15
Total 100.00

*: Each kg contains 50 Vitamin A D;E 500/1000 (400 mg); Vitamin Es; (2,000 mg); Vitamin B; (180 mg). Vitamin B,
(100 mg). Vitamin By (310 mg), Vitamin By, 1% (120 mg); Vitamin K 51% (100 mg); Niacin, B; (2, 700 mg);
D- calciumpentothinate (1,000 mg); Folic acid (50 mg); Biotin, 2% (750 mg); Chlorine chloride 5026 (20, 000 mg);
Magnesium sulphate (19,600 mg); Potassium iodide, KI (44 mg); Cobalt chloride (35 mg); Zinc Oxide, ZnO (1,980 mg);
Copper sulphate, Cu **. 5 H,O (210 mg); ferrous sulphate, Fe. 7H,O (40,600 mg); Selenium (150 mg); Dicalcium
phosphate (406.37 g)
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Fiz. 1: Lesion scores of bursa of Fabricius inbroilers were under cloorde heat stress (H and E, 5%
RESULTS AND DISCUSSION

Pathobgical Clanges of Bursa of Fabricius in Broilers und er Chronic Heat Siress

Crenerally, barsa of Fabiricins in the test broiless were coraposed of rany follicles in the gland
(Fig. 2a). Each follicle was divided irto 2 parts i e, cortex and medulla by baserne nit e rbrane. Large
Lymephioeytes (P, medinm Ivaphoc yies (L), pnphoblast (B, reticular-cells (Ey and rnesenchirnal
cells (VD) were fhund inthe mednlla and cortex, respectrvely (Fig. Jh). The zereral histologic sl stuchire
of the bursa of Fabricius in this study was similar to those in marcy other stadies such az exnbryo
chick { Ackerrman, 196), natree greese (Gulmez and Aslan, 1908, chicken (Tauji and Miywoshi, 2001
Cui of @i, 2004; Divedtyosy and Mikiforoe, 20057, &fter broilers were under heat stress for 21 days, the
bursa of Fabrcins shounk. The corex area of tle buwsa increased while the medulla area
decreased. Therefore, the ratio between the cortex and medulla area of the hursa of Fabricins
in heat stressed broilers increased. Ibreower, the nurber of Ivaphocytes in both the cortex and
rnedulla of the barsa in broilers under heat stress decreased (Fig. 2d). This phenomenon was in
accordance with the report of Magbool ef al (2004), they found thatbursa of heat stressed
broiler were atrophied.

Effects of ascothic acid on lesion scores of bursa of Fakricius in binilers urder chrorie heat stress.

Lesion scores of the birsa of Fabricius of broilers rece fving ascorhic acid at 200 and 400 mg ke~
in their diets were lower than contral group (0 mg kg=") (p=0.03).

This phenoraenon dermonstrates that after broilers were exposed to hizh arabient femperature,
corticosterone stored inthe adrenal cortex was released into the blood circulation to help the broilers
increase thelr metsbolism (Fichard 1998). Corticosterone caused bursa of Fabricius atrophyr
(Daghir, 19951, When be at stressed broile s recetved 200 and 400 g kg™ of ascorbic acid in their diets,
it decreased the corticoste rone lesel in their blood civeulation. Asa result, the lesion scores of hursa
of Fabricius of heat stressed brodlers that rece fred ascorbic acid at 200 and 400 rg ke~ were lower
than the control gronp. This result was in contrast with the report of Macbool of @l (2004). Thew
fonnd that when heat stressed broilers recenved ascorhic acid, no specific pathological changes of barsa
of Fabticins were observed.
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Fiz. 2: Mommal finding of bnsa of Fabricins (H ard E, 10%) {a); nonnal finding of cortex and medulla
part of bursa of Fabricius that divided by base rrent trerbrane (H and E, 100 (b); normal
finding of each follicle inbursa of Fabricius (H and E, 4030 ch; characteristics inbursa of
Fabriciuz (atrophy or sloinking) in broders were under cheonic heat stress (H and E,
A0Z0N d); (P = large Iyaphocyte, B = Iypaphoblast, T = medion Iwaphiocyte, E = reticular
cells, = mesenchymal cells)

CONCLUSIONS

Bursa of Fabricius sheinkirg in broilers maintained at 334192 for 21 dayes was oheerved. The
rrnber of Iyraphocyte s inboth the cortex and redulla of buarsa of Fabriciug in heat stre ased biroilers
decreased. When leat stressed broile s received ascorbic acids at 200 and 400 mg kg~ in their diets,
lesion scores of bursa of Fabricius were lower than those of the control group. A1 abovee docuraents
indicated that high e mvirorrae ntal terperatore cansed atropler to bursa of Fabricins in broilers and
ascotbic acid at 200 mg kg~ was a suitable level for protection of the bursa of Fabrizius inbroilers
under chronic heat stress.
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