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Abstract

The current study aims to reveal the effect of sodium butyrate (SB) and
betaine (BET) as anti-stressful agents on some of the physiological
parameters in the broiler chickens exposed to dexamethasone (DEX)-
induced non-specialized stress in an experimental setting. Ninety-six broiler
chicks (rose-type) at one day of age were reared in the animal house/ College
of Veterinary Medicine- the University of Mosul from September to
November 2021 in the appropriate conditions for this study. After that, they
were divided into 4 groups, each one consisting of 24 birds and three
replications, and two periods of 21 and 42 days of age. The first group was
considered the control group while the second group was the DEX group,
the broiler was injected with DEX every 3 days at an experimental dose of 1
mg/kg of body weight (subcutaneous). While the third and fourth groups
were injected with DEX and treated with SB and BET at a dose of 1.2 g/kg
feed, and 2 g/kg feed, respectively.

The results of this study showed that DEX adversely affected the feed
conversion ratio (FCR) and final body weight in both periods. There was a
significant decrease in weight gain and an increase in feed consumption at
21 days compared to the control group. A significant rise in liver weight and
gizzard weight was observed at both periods and a rise in heart and bursa
weight at 21 and 42 days. There was a significant increase in both the packed
cells volume (PCV) and the stress index values of blood parameters in the
DEX group in the 21 and 42 days of the bird's life, as well as an increase in
the levels of liver enzymes (alanine aminotransferase ALT- aspartate
aminotransferase AST) compared with the control group. The injection of
DEX resulted in a significant decline in glutathione (GSH) levels and a

significant rise in malondialdehyde (MDA) levels in serum, liver, spleen, and



bursa tissues. The stress biomarkers also showed a negative impact of the
DEX by increasing the heat shock protein 90 (HSP90) and caspase-3 values,
these findings were later reflected in the correlation between HSP90 and

caspase-3 which increased significantly during the first period.

The addition of SB or BET to the feed of DEX-injected broilers enhanced
growth performance by improving FCR values at 42 days of age, while SB
lower significantly the liver weight at 21 days compared to the DEX group.
At 42 days of age, these feed additives had similar effects by overcoming the
negative effect of DEX by reducing liver weight compared to the DEX
group. Recent results of this study indicate that the addition of SB or BET to
the ration of DEX-injected broilers resulted in a significant decrease in PCV
and stress index values in both periods as well as a significant decrease in
the liver enzymes (ALT and AST) in the 21 days and at 42 days of age, BET
decrease significantly these two enzymes was reduced compared to DEX.
The results also showed that the addition of SB or BET in feed for DEX-
injected broilers resulted in a significant rise in GSH level and a significant
decrease in MDA in serum in both periods compared to the DEX group and
in 21 days the MDA values were returned to the control group. And for liver
tissue both feed additions caused GSH to increase in both periods and
reduced MDA level compared to DEX and return the MDA values in 21 and
42 days to the control group values. The third and fourth groups showed an
increase in the level of GSH in spleen tissue in the 42 days compared with
DEX and return the values to the control values; for MDA in spleen tissue,
there was a significant decrease in third and fourth for both periods compared
to DEX and return the values for the control values in the first period. There
has also been a significant rise in the level of GSH in the bursa in groups
three and four compared to DEX in 21 and 42 days and the values have been

returned to control values in the 21 days, while MDA level in the bursa was



significantly decreased in groups three and four compared with DEX group
in both periods and return values to control values in the 42 days. The results
showed that the addition of both SB or BET in the stressed birds' resulted in
a significant decrease in the HSP90 in both periods compared to the DEX
group while the addition of SB had the greatest ability to reduce the level of
HSP90 by the age of 21 days as well as the significant reduction of caspase-
3 activity after one of the two feed additives to stressed birds compared with

DEX in the two periods and returned the values for the 21-day control values.

The current study concluded that through both periods of the broilers DEX
has a negative impact on growth performance, the PCV, the stress index,
liver enzymes, the level of GSH and MDA in the serum, liver, spleen, bursa
tissue, and on HSP90, and programmed cell death in the liver. The addition
of SB or BET to the stressed broilers has anti-stressful and antioxidant
properties by improving and enhancing all the different physiological values
that were used in this study, but the results of these additions are better in a

21-day period than in a 42-day period.
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Figure (2): Functions of HSP under physiological and stress status. (Surai, 2015)

2-5 Caspase-3

Kerr, Wyllie, and Currie set up the word "apoptosis" in 1972 to illustrate
a sort of cell death-related to genomic DNA fragmentation, it's distinguished
morphologically by cytoplasmic condensation, nuclear pyknosis, chromatin
condensation, cell rounding, membrane blebbing, cytoskeletal collapse, and
the development of membrane-bound apoptotic cells that are swiftly
phagocytosed and consumed by macrophages or nearest cells without
triggering an immune response (Saraste and Pulkki, 2000). Currently,
apoptosis identifies as a familiar style of cell death employed to get rid of
undesirable or extra cells and is characterized by a slew of morphological
and biochemical alterations caused typically by the stimulation of a family
of cysteine proteases called caspase (Nicholson and Melino, 2013). So that

caspases are a group of protease enzymes that have a vital role in
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