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Heat stress (HS) adversely affects breeder hens in reproductive ability and egg
production, especially in heat-sensitive breeds. This study aimed to explore plants
with antioxidant properties for potential use in mitigating HS effects. Transcriptomic
techniques were also conducted to identify heat tolerance genes by comparing heat-
adapted and heat-sensitive breeds. Synthetic and phytogenic antioxidants were
supplemented in heat-sensitive breed diets (SUT breed) to address the HS challenge.
This study was comprised of four experiments as follows:

Experiment 1, a total of 17 plant materials were screened for potential use as
antioxidant substances. Notably, clove, green tea pomace, and Vietnamese coriander
exhibited significant levels of total phenolic and flavonoid contents among the 17
plant materials. The combined crude extract of these three plants (in a 1:1:1 ratio,
v:viv) displayed high strong radical scavenging and effectively inhibited H,O, in HepG2
cells. In addition, this combination proved to be safe within the concentration ranges
of 0.021 to 0.346 mg/mL for cellular application.

Experiment 2, conducted a study on the effects of HS on the transcriptomic
profile analyzed in the uterovaginal junction (UVJ) tissue containing sperm storage
tubules (SSTs), comparing heat-adapted and heat-sensitive breeds under acute HS
(three replicates of each). A total of 387 differentially expressed genes, including 159
upregulated and 228 downregulated genes, were observed. Gene Ontology (GO)
analysis identified the top significant 15 GO terms that mostly involved chaperone and
co-chaperone of heat shock proteins (HSPs) transcripts. The upregulated HSP and DNAJ
gene families, and downregulated IL18R1, CCL19, ADH1C, TAT, CA9, and CA6 genes
were associated with six significant metabolism pathways according to Kyoto
Encyclopedia of Genes and Genomes analysis. HSPB8, DNAJ4, HSP90AAL, and TAT

genes were identified as candidate gene markers in UVJ for the HS response.



Experiment 3, the efficacy of synthetic and phytogenic sources were investigated
using one hundred heat-sensitive breeds (SUT breeder hens), which were divided into
four treatments: (T1) basal diets under thermoneutral zone (TN); (T2) basal diets under
HS; (T3) basal diets with synthetic antioxidants (a combination of vitamin C and E, Se,
and L-carnitine) under HS, and (T4) basal diets with phytogenic antioxidant (a
combination of clove, green tea pomace, and Vietnamese coriander powders) under
HS. Either synthetic or phytogenic antioxidants have the potential to modulate the
expression of HSP90AA1 and TAT candidate gene markers in UVJ tissue. Either of the
antioxidants showed the potential to improve egg production and hatchability while
reducing late-stage embryo mortality. Furthermore, these antioxidants increased
antioxidant properties in yolk, liver, and breast meat compared to HS breeder hens
without supplements. Furthermore, the expression of SOD, GSH-Px, and CAT genes in
the liver was upregulated, whereas the expression of NF-KB and heat shock proteins
70 and 90 genes were downregulated in breeder hens that received either of
antioxidant sources.

Experiment 4, this study aimed to assess the effect of synthetic and phytogenic
sources on reproductive performance, egg quality, offspring srowth performance, and
antioxidant capability. The experimental birds and diets were the same as those in
Experiment 3. The results indicated that both of the antioxidant sources enhanced the
Haugh unit and maintained ovary weight and number of follicles. Phytogenic
antioxidants are particularly effective in improving yolk color. Additionally, these
antioxidant sources exhibited the potential in enhancing free radical scavenging,
mitigating lipid peroxidation, elevating mRNA expression levels of SOD, CAT, and GSH-
Px, and suppressing HSP90 in the livers of offspring.

In conclusion, this study emphasized the distinct transcriptomic profiles
observed between heat-adapted and heat-sensitive breeds. Both synthetic and
phytogenic antioxidants demonstrated the ability to alleviate the adverse effects of

HS in heat-sensitive breeder hens and confer antioxidant benefits to their offspring.
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