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This study was conducted to evaluate the effects of different selenium sources
(inorganic, organic, and nano) and levels of alpha-lipoic acid on growth performance,
carcass characteristics, jejunum morphology, and intestinal microbial population of
broiler chickens. Four hundred and fifty Ross 308-male broiler chicks were used in 6
treatments with 5 replicates each. The experimental diets were arranged in a
completely randomized design with a 2x3 factorial arrangement, including two levels
of alpha-lipoic acid in the diet (0 and 300 mg/kg) and three selenium sources: inorganic
(sodium selenite), organic (selenomethionine), and nano (nano-selenium). Results
showed that chicks fed organic and nano selenium had better feed conversion ratios
compared to those fed inorganic selenium (p<0.05). Additionally, supplementation
with 300 mg/kg alpha-lipoic acid significantly increased body weight and improved
feed conversion ratio in broilers (p<0.05). Addition of nano selenium increased the
relative weights of carcass, thigh, bursa and spleen compared with inorganic selenium
(P<0.05). Furthermore, the highest weight of spleen was observed in group with
combination of nano selenium and alpha-lipoic acid (p<0.05). Morphology of jejunum,
consumption of alpha-lipoic acid and nano selenium significantly increased the length
and surface area of jejunal villi (p<0.05). The results of microbial population indicated
that adding alpha-lipoic acid to the diet increased Lactobacillus population in cecum
(p<0.05). Therefore, it is concluded that the use of organic or nano selenium along
with alpha-lipoic acid can improve growth performance and gut health in broiler
chickens.
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Extended Abstract
Introduction

In the poultry industry, broiler chickens are exposed to various stress factors due to their rapid
growth and high metabolic pressures, which can lead to reduced growth performance. Therefore, the
use of antioxidant compounds in the diet of broiler chickens can be an effective strategy to improve health
status, reduce the effects of stress, and enhance their growth performance. Selenium is an essential mineral for
normal growth, health, and the mitigation of oxidative stress effects in broiler chickens. This mineral is an
important component of the glutathione peroxidase enzyme, which protects cells and cell membranes from
oxidation. On the other hand, alpha-lipoic acid is a sulfur-containing coenzyme with strong antioxidant
properties involved in cellular metabolism and energy production. This molecule acts in the mitochondria as a
cofactor for key enzymes in the citric acid cycle and has a unique ability to regenerate various antioxidants
such as glutathione, vitamin C, and vitamin E.

Materials and methods

For this experiment, 450 male broiler chicks with an average weight of 42 £ 1 grams were used in a
completely randomized design in a 2x3 factorial arrangement, including 6 treatments and 5 replicates, with
each experimental unit consisting of 15 chicks. The experimental treatments included the combined effects of
two factors: three types of selenium sources (inorganic, organic, and nano) and two levels of alpha-lipoic acid
inclusion (with and without) in the diet. The alpha-lipoic acid was included in the diets at levels of 0 and 300
mg/kg. The experimental diets were formulated based on the nutritional requirements tables outlined in the
Ross 308 Broiler Management Guide (2019).

Results

The results showed that broilers fed diet containing of organic and nano selenium had better feed conversion
ratios compared to those fed with selenium. Additionally, supplementation with 300 mg/kg alpha-lipoic acid
increased growth performance in the chicks. Selenium sources had a significant effect on the percentage of
carcass, thigh, bursa of Fabricius, and spleen. Furthermore, adding alpha-lipoic acid to the diet significantly
increased the relative weight of the bursa of Fabricius in broilers. In jejunal morphology, the consumption of
alpha-lipoic acid and nano selenium increased the length and surface area of jejunal villi. Microbial population
results indicated that adding alpha-lipoic acid to the diet increased the population of Lactobacillus in the cecum
of broiler chickens.

Conclusions

The overall findings of the present study demonstrated that addition of selenium sources as organic and
nano forms improved growth performance of broiler chickens. Additionally, adding alpha-lipoic acid
supplement to diets was effective in improving feed efficiency, and microbial population of broiler chickens.
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