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ABSTRACT
The current study was carried out at AL-Anbar University's College of Agriculture.

Quail field to study the following traits: growth hormone, T3, T4, and T.S.H. 180
female Japanese quail, aged 90 days and raised in cages, were randomly distributed
across 4 nutritional treatments in a completely randomized design. Each treatment
included 45 females, with three replicates per treatment, and each replicate contained
15 females, which were raised separately. The (females) quail were fed four types of
diets representing the experimental treatments as follows: T1: the basal diet without
added zinc, T2: the basal diet with the addition of 25 mg/ kg of zinc, T3: the basal diet
with the addition of 50 mg/ kg of zinc, and T4: the basal diet with the addition of 75
mg/ kg of zinc. The results indicated a significant increase at the (P<0.01) level in the
concentration of Growth Hormone (GH) in the blood serum at the 25 and 50 mg/ kg
zinc levels At 25 and 50 mg/kg levels, a significant increase (P<0.0002) in
triiodothyronine (T3) concentration was observed. Additionally, the results showed a
significant increase at the (P<0.0025) level in the concentration of Tetraiodothyronine
(T4) at the 25 mg/ kg zinc level. There was also a significant increase at the
(P<0.0001) level in the concentration of Thyroid-Stimulating Hormone (TSH) at the

25 and 50 mg/ kg zinc levels compared to the control group.
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INTROUCTION

Zinc is an essential mineral element because it is indispensable for the growth and
development of all living organisms. The physiological functions of zinc are numerous and
important, as it maintains the function and structure of more than 300 enzymes and a large
number of proteins (Sahraei et al., 2014). Feng et al. (2010) indicated that zinc is a vital trace
element involved in cell growth, cellular homeostasis, protein and carbohydrate metabolism and
DNA and RNA. Synthesis. it’s crucial for vital functions, including the enhancement of
reproduction and immune function (Prasad, 2002). Furthermore, zinc increases the activity of
several hormones, including sex hormones, insulin, and glucagon., and also plays an important
role in growth and the immune system (Chand et al., 2014). It has been shown that adding zinc
to diets has significant effects in reducing oxidative damage to cells caused by free radicals
(Tupe et al., 2010). Adequate levels of nutrients in the diet, including zinc and other elements,
can enhance broiler hens' ability to reproduce. (Zhandi et al., 2016).

Also, it’s one of the essential micronutrients that play a fundamental role in numerous
body enzymes (McCall et al., 2000; Jarosz et al., 2017). The insulin-like growth factor (IGF-1)
in poultry is a hormone that resembles insulin in its molecular structure and plays a crucial role
in growth development, physiological characteristics, and reproductive functions (Kaiya et al.,
2007). Zinc addition to the poultry diets under stress conditions can compensate for or maintain
its normal blood levels which enhances thyroid gland function in secreting hormones. T3 and T4.
according to that, promotes the synthesis of erythropoietin and increases the formation of red
blood cells, hemoglobin (Hb) and packed cell volume (PCV) (Scanes, 2020). Zinc deficiency
affects many vital functions in organisms, including thyroid activity and the secretion of
hormones Triiodothyronine (T3) and Tetraiodothyronine (T4) (Igbal et al., 1990). According to
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Morley et al. (1980), an impairment in serum zinc levels is linked to a decrease in pituitary-
derived thyroid-stimulating hormone (TSH), and subsequently, a reduction in thyroid hormones
T3 and T4. T4 plays an important role in red blood cell formation by increasing the gene
expression rate for erythropoietin synthesis, a glycoprotein that directly affects the division of
erythroid progenitor cells and their maturation into hemoglobin-containing red cell precursors
(Gunga et al., 1994). Growth hormone actively promotes body growth by inducing the liver and
other specialized tissues to generate IGF-1, which is necessary for the formation of bone,
cartilage, and ligaments. Growth is a complicated process that involves several organs.
(Buonomo et al., 1991; Phillips et al., 1990). Thus, the purpose of the study was to find out how
adding varying amounts of zinc to the diet affected the stimulation of the secretion of growth
hormone (GH), triiodothyronine (T3), tetraiodothyronine (T4), and thyroid-stimulating hormone
(TSH).

MATERIAL AND METHODS
Location of the Experiment:

This study was carried out at a quail field at the University of Anbar's College of Agriculture. to
examine the effect of adding different levels of zinc to diet and its impact on the concentrations
of the hormones TSH, T3, T4, and GH. 180 female Japanese quails, Females were 90 days old
and were randomly divided into 4 treatments with 3 replicates, each containing 15 females. Birds
raised in floor cages 50 x 60 x 67 cm. diameters treatments distributed randomly as follows: T1 -
females fed a diet without zinc addition (control diet), T2 - addition of zinc 25 mg/kg of zinc
(ZN), T3 - addition of zinc at a rate of 50 mg/kg of zinc (ZN), and T4 - addition of zinc at a rate
of 75 mg/kg of zinc (ZN).

The birds were fed a well-balanced diet that met all of their nutritional requirements.

Following the National Research Council's guidelines, the flock was fed a balanced female quail producti
on diet. (NRC, 1994) as shown in Table 1.

Studied Traits:

Blood samples were collected to obtain serum from three birds randomly selected from
each replicate, totaling fifteen birds per treatment. Axillary venous blood was used from the
flank and placed in gel tubes without the use of anticoagulants.. The concentration of Growth
Hormone (GH) was measured using an Elisa kit manufactured by USA BIO, following the
instructions provided with the kit. The concentrations of Thyroid-Stimulating Hormone (TSH),
Triiodothyronine (T3), and Tetraiodothyronine (T4) were measured using specialized kits for
these hormones in poultry, provided by Mybiosource, UK according to the instructions included
with the Kits.
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Table (1) shows the proportions and components of the feed ingredients included in the diet and
the calculated chemical composition.

Feed Ingredients Percentage of Feed Ingredients
Yellow Corn %55
Soybean Meal % 27.4
Wheat % 6
Wafi Egg Protein % 5
Dicalcium Phosphate % 1
Limestone % 6.5
Table Salt % 0.1
Total %100
Calculated Chemical Composition
% CP 20.5
Energy kcal/ kg 2810.3
%Methionine + Cystine 0.8
% Lysine 1.2
% Fat 2.8
% Fiber 2.6
%Calcium 2.6
%P 0.8
%PAVIA 0.5

Wafi protein concentrate used in this diet, 40% crude protein, 5% crude fat, 2% crude fiber, 5.6% calcium, 4% phosphorus, 85.3% available
lysine, 70.3% methionine, 4% methionine + cystine, 3.2% sodium, and 2100 kcal/kg of metabolizable energy. It also includes a blend of vitamins
and trace minerals to meet the birds' needs. Phytase enzyme is provided at 15,000 enzyme units/lkg of concentrate, and choline chloride is
included at 5,000 mg/kg of concentrate.

Statistical Analysis:

SAS statistical software was used to evaluate the data (2001 or 2012). Completely
Randomized Design (CRD) used in this study. Differences between treatments were tested using
Duncan's multiple-range test (1955). The following statistical model was applied:

Yij=p+ Ti+ &
Where:
e Yij = Observed value for the studied trait
e L=mean
o Ti= Treatment effect (the study included four treatments)
« eij= Random error, which is normally distributed with a mean of zero and variance of
de2\delta for each trait.

RESULTS AND DISCUSSION
In comparison to the control group, Figure 1 demonstrates a substantial rise (P<0.0001)
in the concentration of Growth Hormone (GH) in blood serum during the second treatment,
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which involved 25 mg/kg of zinc, and the third treatment, which involved 50 mg/kg of zinc.
Furthermore, as compared to the control group, the fourth treatment with 75 mg/kg of zinc shows
a substantial drop in GH levels. 75 mg/kg of zinc when compared to the control group.
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14000
12261(A)
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M (0) Zn mg/ kg 10000
M (25) Zn mg/ kg 8000
m (50) Zn mg/ kg
6000
m(75) Zn mg/ kg
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0

In contrast to the control group, Figure 2 reveals a substantial rise (P<0.0002) in the blood serum
concentration of Triiodothyronine (T3) for the second treatment with 25 mg/kg of zinc and the
third treatment with 50 mg/kg of zinc. likewise, as compared to the control group, the fourth
treatment with 75 mg/kg of zinc exhibits a substantial decrease in T3 concentration.
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When comparing the blood serum concentration of Tetraiodothyronine (T4) during the second
treatment with 25 mg/kg of zinc to the control group, Figure 3 indicates a substantial rise (p<
0.0025). While the fourth treatment, which contained 75 mg/kg of zinc, illustrated a substantial
decrease in comparison to the control group, the third treatment, which contained 50 mg/kg of
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zinc, did not exhibit any discernible change.
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Comparing the second treatment with 25 mg/kg of zinc and the third treatment with 50 mg/kg of zinc to
the control group, Figure 4 demonstrates a substantial increase (p< 0.0001) in the concentration of
Thyroid-Stimulating Hormone (TSH) in blood serum. When comparing the fourth treatment with 75
mg/kg of zinc to the control group, no discernible difference was found. difference was found.
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The significant increase in Growth Hormone (GH) aligns with findings by Phillips et al. (1990)
who noted the direct effect of GH on its specific receptors in target cells, leading to an increased
utilization of amino acids or the conversion of fats into fatty acids. GH has an indirect effect on
body cells, and zinc enhances the genetic expression of Insulin-like Growth Factor 1 (IGF-1).
This genetic expression of IGF-1 contributes to cellular processes within the body by stimulating
GH secretion, which in turn increases the cells' permeability to amino acids. This results in a
higher concentration of amino acids within the cells, partially contributing to increased protein
synthesis while reducing their concentration in blood plasma, as these are considered outcomes
of gene expression (Aequaah, 2009).

IGF-1 plays a crucial role in anabolic processes and growth promotion, functions
typically associated with Growth Hormone (GH). It has an insulin-like effect on the body and

227



Al-Bayar etal. ., TJAS Vol. 25, No.3: pp. 222-231

also possesses anti-inflammatory and antioxidant properties. IGF-1 concentrations decrease with
aging (Fredrickson et al., 1967). Studies have shown that the IGF-1 gene is highly effective in
enhancing growth and regulating cellular activities. It acts as a growth-promoting gene and is
involved in metabolic processes such as cellular proliferation and differentiation (M.A. Egom et
al., 2019).

According to Stefanidou et al. (2006) and Chand et al. (2014), zinc becomes an essential
substance that promotes growth in the body, regulator, structural component and cofactor. It aids
in the metabolism of nutrients such as carbohydrates and proteins, thereby enhancing growth and
reproduction.

The significant increase in T3, T4, and TSH hormones aligns with the findings of Duntas

et al. (2013) and Carmona et al. (2014). They noted that adding zinc to the diet of Japanese quail
interacts with thyroid hormones, as these hormones require the involvement of nutrients,
including zinc. Zinc plays a role in regulating the function and mechanism of these hormones by
highlighting its regulatory effects. Thyroid hormones are essential for maintaining body balance
by facilitating the metabolism of fats and glucose (Gereben et al., 2008; Larsen et al., 2013).
Our research confirms the findings of Marques et al. (2006) and Baltaci et al. (2013), which
demonstrated that zinc is crucial during thyroid hormone metabolism. Thyrotropin-releasing
hormone (TRH), which can be made by the hypothalamus, is manufactured by deiodinase
enzymes, and its activity operates by zinc.

The thyroid gland releases far more T3 and T4 hormones when TRH promotes the release
of thyroid-stimulating hormone (TSH). Thyroid gland disorders can affect all body tissues
because many tissues contain receptors for thyroid hormones, which are essential for maintaining
healthy cell function. The proper functioning of target tissues requires adequate levels of these
hormones (Fernandez-Real et al., 2013; Reinehr, 2010).

These results are also consistent with previous studies that highlight the role of zinc,
which plays a crucial role in binding TRH (Thyrotropin-releasing hormone). Zinc is essential for
the synthesis of thyrotropin in the pituitary gland, acting as either an inhibitor or a cofactor for
TSH (Thyroid-stimulating hormone). Therefore, by affecting the processes that control thyroid
hormone metabolism, zinc aids in the production of thyroid-stimulating hormones. (Baltaci et
al., 2013; Marques et al., 2006).

CONCLOSION

In conclusion zinc addition Japanese quail female rations led to improvement in growth
hormone. This is evident through zinc's role as a growth stimulant, regulator, and cofactor by
metabolizing nutrients such as carbohydrates and proteins, which enhances growth and
reproduction and improves the characteristics of growth hormone., It also improvem thyroid
hormones (T3, T4, and TSH). It was shown because zinc is essential for thyroid hormone
metabolism in reaction to the hormonal and metabolic changes that occur in the body as a result
of zinc treatment.
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