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ABSTRACT  

Aims: To investigate the effect of thyroid hormones Thyroxine 

(T4) and Triiodothronine (T3) on bodyweight performance in 

broiler hens.  

Methodology: The hens were kept in a controlled environment 

of 50-60% humidity at 31oC  in first two weeks than 

temperature been decreased to 24oC with 24 hr light cycle per 

day, and were treated gently. Water and feed were provided ad 

libitum for the all hens. The body weight of the birds detected 

at the day 2nd, 4th, 6th and 8th week of the experimental period 

and blood sample detected at the day 14th,28th,42th and 56th 

day of the experimental period. The data were analyzed by the 

analysis of variance technique in completely randomized 

design, while the differences between means were tested by 

Duncan New Multiple Range Test as per SAS. 

Results: It was noted that there is a highly significant effect of 

age, at the level (P ≤ 0.01) on the characteristics of each of the 

concentration of the hormone T3 and T4 hormone levels and 

body weight. This study showed that there is a difference in the 

average concentration of "T4 & T3" for meat birds of different 

ages. The correlation coefficient manner, "Pearson" between 

the different qualities of the birds of the meat where it was 

noted there is a strong inverse relationship between "T4 & T3". 

 

 

 
Conclusion: We conclude that changes in the concentration of 

thyroid hormones "T4 & T3" follows the output intensity during 

period of broiler hens life and body weight. 
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INTRODUCTION 

The thyroid is an endocrine organ and thyroid hormones have 

multiple effects on vertebrate metabolism and development and 

the avian gland is similar in many respects to that of mammalian. 

It is well established that thyroid hormones regulate the energy 

metabolism of most tissues including liver, kidney, heart, skeletal 

muscles and brain.1 In chickens, the plasma levels of thyroid 

hormones are changed with ambient temperature, age, feeding 

status and pathophysiologic status.2-5 

In birds as in other vertebrates product hormones are both 

thyroxine (tetra-iodothyronine or T4) and tri-iodothyronine (T3) and 

found been extensively investigated in human, animal. However in 

chickens, there is limited information about the association of 

thyroid hormones blood levels with growth performance in broiler 

chicken. In various vertebrates, alterations in the quantity and 

quality  of  ingested  food influence thyroid function.6 Many studies  

demonstrated that the thyroid system is especially sensitive to 

carbohydrate content in diets.7-9 Glucose in diet may stimulate the 

secretion of thyroid hormones,10,11 especially T4, or may act to 

enhance T4 deiodination peripherally.12 

Alternatively, other nutritional components of diet, possibly protein, 

may be involved in the regulation of thyroid function. Lipid on the 

other hand, did not appear to modify thyroid function in rainbow 

trout under isocaloric conditions.13 

The greater parts of hormones are secreted as T4, which by the 

process of deiodination may revert back to reversible T3 (rT3).14 

This process takes place in the peripheral circulation. Secreted 

hormones circulate almost entirely bound to proteins. Since avian 

blood plasma does not contain a specific binding globulin, as does 

mammalian blood,15 T3 and T4 are almost entirely bound to 

plasma prealbumins and albumins.16 
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Shellbarger found almost identical effects of T3 and T4 in birds, 

which is not the case in mammals.17 Later investigations by Bobek 

showed that T3 is the main thyroid hormone regulating oxygen 

consumption, particularly in young chickens.18 Klandorf and his 

group researcher confirmed that T3 is, in chickens, a metabolically 

more active substance than T4.19 The concentration of thyroid 

hormones circulating in chicken blood plasma was found to be 

around 1.2 μl/100 ml,20 showing daily variations due to an 

extremely short half-life and showing T3 to T4 ratio to be 60:40, in 

favour of T4.21  

According to collected data from the literature there is no doubt 

about the great involvement of thyroid hormones between each 

other in poultry production processes. Beside there are no 

previous studies investigating the relationship between the level of 

plasma thyroid hormones and slaughter-weight in broiler chickens 

during two months life cycle under nutrient high calorie diets 

intake. Therefore, the present study was conducted to compare 

the growth performance and it relationship with thyroids hormone 

blood concentration in different life stages in broiler chickens. 

 

MATERIALS AND METHODS 

This study was approval by University of Zawia ethics review 

committee. Forty male broiler hens (Cobb 500 breed) were 

obtained from chicken farm in Jmail town west of Zawia city, 

Libya, and housed in the same farm. The hens were kept in a 

controlled environment of 50-60% humidity at 31oC in first two 

weeks than temperature been decreased to 24oC with 24 hr light 

cycle per day, and were treated gently. Chickens were fed up 

during the first 28 days of age with a commercial starter diet 

(protein 22.45%) and from day 28 until 35 the fattening period with 

a commercial grower diet (protein 20.48%) and from 35 to final of 

experiments with a commercial grower diet (protein 18.54%). The 

content of diets shows in (Table 1). The broiler hens were 

randomly distributed into four groups, each with ten birds,         

and  those  four  groups  were  then  randomly  assigned  to   each  

experimental group as defined below (Table 2). Water and feed 

were provided ad libitum for the all hens. In our experimentation, 

no clinical symptoms of disease or abnormal mortalities were 

observed. 

Data collected include body weight at 2nd, 4th, 6th and 8th week 

of age. Also, data were collected on body weight gain, processed 

ratio and mortality (if any) up to 8th week when the experiment 

was terminated. 

Processed ratio = (Carcase weight (g) / Body weight (G)) × 100 

There was no birds mortality during the experimental period. 

Samples were also taken at the end of each two weeks of the 

experimental period (14, 28, 42, and 56 d) each time ten birds. 

Blood for analysis was collected from the jugular vein and 

centrifuged at 3,000 rpm for 10 min by Hettich universal 

centrifuge, serum collection plastic tubes (additive clot activator 

and silicone coated interior, 10.0 ml volume) were used, and these 

tubes were supplied from BD Vacutainer®. The resultant serum 

was collected and stored at -20°C until analyzed. 

Enzyme-Linked Immunosorbent Assay (ELISA) was used to 

determine plasma hormone concentrations purchased from 

biocheck, Inc. Using Roche Diagnostics Elecsys 2010 

Immunoassay System is a fully automated, with 0.4 

microgram/decilitre sensitivity range. 

Statistical Analysis 

The data were analyzed by the analysis of variance technique in 

completely randomized design, while the differences between 

means were tested by Duncan New Multiple Range Test as per 

SAS.22 Comparisons were considered significant when p values 

were less than 0.05.  

The statistical model used was: 

Yij= μ + Agei + ɛij 

Yij = observation on (Body weight, Carcase weight) 

μ = common mean 

Agei = Age (i=2, 4, 6, 8) 

ɛij = error term 

 

Table 1: Composition of three diets. 

Composition (%) Starter feed 

(Protein 22.45%) 

Grower 1 feed 

(Protein 20.48%) 

Grower 2 feed 

(Protein 18.54%) 

Maize 43 53 55 

Soya meals 34 35 36 

Milling issues 

Limestone 

Phosphate 

Mineral complex vitamins 

Metabolizable energy  (Kcal/Kg of diet) 

20 

1 

0.41 

1.59 

3200 

10 

0.24 

0.39 

1.37 

3200 

8 

0.09 

0.35 

0.56 

3214 

 

Table 2: Body weights (BW), T3, T4, T3/T4 (mean ± SEM) in the four groups of ages (n= 10 for each age). 

 2 weeks 4 weeks 6 weeks 8 weeks 

BW (g)  241 ± 16.8d 1420 ± 51.2c 2140 ± 37.1b 2740 ± 56.2a 

Carcass (g) 140 ± 16.3d 750 ± 45.3c 1440 ± 22.1b 1780 ± 55.4a 

Processed ratios% 56.5 ± 2.6b 52.8 ± 2.4b 67.4 ± 1.2a 64.9 ± 1.04a 

T3 (nmol/l) 4.8 ± 0.3a 3.5 ± 0.5b 1.8 ± 0.2c 4.6 ± 0.3a 

T4 (nmol/l) 12.4 ± 1.3bc 13.8 ± 0.9b 20.5 ± 0.9a 10.1 ± 0.5b 

T3/T4 ratio 0.4 ± 0.1a 0.3 ± 0.1b 0.1 ± 0.1c 0.5 ± 0.1a 

- a,b,c, means in the rows with different letters differ significantly P<0.05. 

- T3 = Triiodothyronine; T4 = Thyroxine 
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Table 3: T3 and T4 concentration, and mean of different ages for broilers hens 

 2 weeks 4 weeks 6 weeks 8 weeks 

T3 (nmol/l) 1 3.2 ~ 6 1.3 ~ 6 1.1 ~ 2.6 3.1 ~ 5.7 

T3 (nmol/l) 2 4.8 ± 0.3 3.5 ± 0.5 1.8 ± 0.2 4.6 ± 0.3 

T4 (nmol/l) 1 7.6 ~ 20.3 9.0 ~ 18.9 15.1 ~ 26.6 8.1 ~ 13.2 

T4 (nmol/l) 2 12.4 ± 1.3 13.8 ± 0.9 20.5 ± 0.9 10.1 ± 0.5 

1 Hormone (Low concentration ~ High concentration) recorded. 
2 mean±SD 

 

Table 4: Pearson’s correlation coefficient between hormones concentration and body, carcase weight. 

 T4 (nmol/l) BW (g) Carcase (g) Processed ratios% 

T3 (nmol/l)  - 0.7** - 0.3 - 0.3* - 0.3* 

BW (g) 0.1 - 0.9** 0.5** 

Carcase (g) 0.2 0.9** - 0.6** 

Processed ratios% 0.5* 0.5** 0.6** - 

 

Fig 1: Relationship between means of body, carcase weight with mean of T3, T4 concentration during experiment. 

 

▬♦▬ Carcase weight (gm), ▬■▬ Body weight (gm),  

▬●▬ T3 (noml/l), ▬▲▬ T4 (nmol/l) 

 
RESULTS 

Table (2) and figure (1) shows different productive qualities of 

meat birds of different ages. It was noted that there is a highly 

significant effect of age, at the level (P ≤ 0.01) on the 

characteristics of each of the concentration of the hormone T3 and 

T4 hormone levels and body weight, "live weight of the bird" and 

the net weight of the meat, as well as dressing percentage. 

Comparing the averages values by "Duncan". There were no 

significant differences at the level of (P ≤ 0.05) between the 

average concentration of the hormone T3 at the age of 2 and 8 

weeks, there mean were 4.8 and 4.6 nmol/L, respectively. On the 

other hand, there were significant differences between the former 

intermediate and the average concentration of the hormone T3 at 

the age of 4 and 6 weeks and were 3.5 and 1.8 nmol/L, 

respectively. On the other hand, the ratio of net meat at the age of 

6 weeks is the highest, reaching 67.4% and at this age it was 

observed that the concentration of T3 hormone has reached less 

than his average concentration of 1.8 nmol/L as shown in table 2. 

The results of this study showed that there is a difference in the 

average concentration of thyroid hormones "T4 & T3" for meat 

birds of different ages, as shown in (Table 3) and explained that 

these results hormone T4 concentration was higher than the 

concentration of the hormone T3 for all ages. The results of this 

study showed that the hormone T4 concentration increases with 

the age of the bird, and that was evident in the first three ages of 

the study (2.4 and 6 weeks) with an average concentration of this 

hormone to the maximum concentration to him at the age of 6 

weeks with an average 0.9 ± 20.5 nmol/L and the concentration of 

this hormone fell at the ge of 8 weeks to reach a concentration of 

less than an average of 0.5 ± 10.1 nmol/L. These study results 

also showed that the hormone concentration of T3 birds meat at 

least the progress of the age of the bird and it was so obvious in 

the first three ages of the study (2.4 and 6 weeks), where he 

arrived to a lower his concentration at the age of 6 weeks, an 

average of 0.2 ± 1.8 nmol/l and then It rose at the age of 8 weeks 

to up to 0.3 ± 4.6 nmol/l. 
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Table 3 shows the correlation coefficient manner, "Pearson" 

between the different qualities of the birds of the meat where it 

was noted there is a strong inverse relationship between hormonal 

thyroid "T4 & T3" concentration for all ages studied for chicken 

meat, the greater the one Say the other and vice versa, and the 

correlation coefficient (r = - 0.69), and this was the relationship 

direct correlation between the hormone T4 and the live weight of 

the body and the weight of net meat, as well as dressing 

percentage, ie, the greater one another has increased, and vice 

versa, and came correlation "r" coefficients (0.10, 0.15 and 0.49), 

respectively. While came this relationship is inverse between 

hormone T3 and the live weight of the body and the weight of net 

meat, as well as dressing percentage of any greater the one Say 

the other and vice versa. The link "r transactions" (- 0.3, - 0.3 and 

- 0.3) respectively. 

 

DISCUSSION 

The relationship between performance of strain broiler hens and 

metabolic disorders under different feed restriction and 

environment control already been presented in several previous 

research.23-25 Previous researcher published that only free 

hormones are responsible for different biological activity of thyroid 

hormones and available to tissues.26 Our results after finishing the 

experiment evident that the increase in the bird's weight linked to 

a lack of the Plasma Free Thyroxine (T3) levels this is consistent 

with the results of the study carried out by several researcher 

findings that the rate of increase in body weight and rapid growth 

rate of chicken meat is linked to a lack of the hormone T3 

concentration.27-29 

The results of this study showed that there is a difference in the 

average concentration of thyroid hormones "T4 & T3" for meat 

birds of different ages, as shown in Table 2 and explained that 

these results hormone T4 concentration in plasma was higher 

than the concentration of the hormone T3. For all ages studied. 

Similar to our finding been reported that the excretion mainstream 

of the thyroid gland it is a hormone triiodothronine (T4) hormone, 

but in fact does not mean that the hormone T4 remain in high 

level, it turns into the cells to the hormone T3, which is the most 

active of the hormone T4.30-32 In 1-2- week-old chickens there is a 

rapid increase of T3 in blood plasma and a successive increase in 

oxygen consumption. Maximal T3 concentration was achieved at 

the 2nd day after hatching. The T4 concentration also increased 

simultaneously, but this increase was expressed more gradually 

and with lesser intensity.18 

Hormone T4 concentration increases with the age of the bird, and 

that was recorded in the first three ages of our study, experiment 

conducted at Mazandaran University in Iran this experiment 

reported that concentration of the hormone T4 increases with the 

age of the bird, reaching the maximum concentration of him at the 

age of 6 weeks with an average 0.8 ± 16.7 ng/ml, while the 

concentration of this hormone fell at the age of 7 weeks, reaching 

an average of 0.8 ± 16.5 nmol/l.33 

Finally our result consistent with the results of other experiment 

carried out by the researcher Stojevic and others in Zagreb 

University, Zagreb in Croatia in 2000, where the experiment was 

conducted on meat Omar Chicken (4.5 and 6 weeks) where it was 

noted that the hormone T4 concentration increases with age bird, 

reaching its highest concentration at 6 weeks of age with an 

average 1.55 ± 31.0 nmol/l.4 Considering the metabolic role of the 

thyroid hormones in the organism, these results should be 

expected. The changes in relative growth rate and free thyroxine 

concentrations support the classical observations that thyroid 

hormones are necessary for growth. It is generally thought that T4 

is the predominant thyroid hormone in circulation, but it has little 

inherent biological activity, the more metabolically active thyroid 

hormone is T3.34 

 

CONCLUSION 

According to the results of this study we conclude that changes in 

the concentration of thyroid hormones follows the output intensity 

during this period of broiler hens life, and a rise in the 

concentration of the hormone T4 in the blood plasma is 

associated with an increased production of the thyroid gland 

during this period of broiler hens life, while the decline in T3 

hormone concentration in the blood plasma of birds during this 

period it is associated with an increased and demand of this 

hormone for growth during same period, and due to its use in 

different metabolism, especially in the field of bio-oxidative 

metabolism. 
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