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 This study was designed to determine the effect of using an aqueous 

extract of basil seeds, vitamin C, and selenium in some blood qualities of 

Iraqi Awassi sheep. Twenty Awassi sheep aged 9-10 months, with an 

average weight of 25.7 - 27.9 kg, were used in this study. An experiment 

has distributed into five groups, and each group included four ewes of 

homogeneous weights, with four repetitions in each group; then, the 

ewes were randomly divided into totals in the following form: T1 control 

treatment ewes were dosed with distilled water only, T2 was dosing with 

vitamin C at a concentration (250 mg/ kg/ day), T3 was dosing with 

selenium, and at a concentration (0.04 mg/ kg/ day), T4 was dosing with 

basil seed aqueous extract at a concentration (50 mg/kg/ day), T5 was 

dosed with basil seed aqueous extract, vitamin C and selenium and at the 

above doses in the second, third and fourth groups, respectively. The 

results of the statistical analysis of the fourth and fifth groups showed a 

significant superiority (p≤0.05) in the counting rates of erythrocytes, 

eggs, platelets, hemoglobin, and the volume of blood cells collected 

compared with the rest of the coefficients in the second, third, fourth and 

total periods of the experiment. The vitamin C and selenium groups also 

significantly outperformed (p≤0.05) in blood characteristics compared to 

the first treatment in the counting rates of Erythrocytes, Leukocytes, 

platelets, hemoglobin, and the volume of blood cells collected from the 

second period of the experiment to the end. 

 

 

 

   

 

This work is licensed under a Creative Commons Attribution Non-Commercial 4.0 

International License. 

 

 

1. Introduction 

Heat stress is one of the most critical challenges facing the breeder and one of the most damaging effects on 

the productive life of farm animals, especially in the environment of Iraq, where the shade temperatures in 

July and August may exceed 45mo. Physiologically, if the sheep's breeding environment temperature 

exceeds 30° C, the animal will enter the heat stress phase [1]. In the case of heat stress, physiological 

indicators of the body such as body temperature, respiratory rate, and pulse rate change the stress hormone 

cortisol secreted from the adrenal cortex, as these vital indicators change in response to the influence of 

high environmental temperature, especially during grazing at noon and in open pastures in the summer [2]. 
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Constant heat stress increases the concentration of the hormone cortisol in the plasma, which is one of the 

most prominent animal responses to stressful conditions [3]. The release of cortisol stimulates physiological 

adaptations that enable the animal to withstand the stress caused by the hot environment [4] as the plasma 

cortisol level rises significantly when the animal is severely exposed to high environmental temperatures 

and decreases during the chronic phase [5]. The emergence of the phenomenon of heat stress leads to 

behavioral and physiological changes in sheep, an increase in body temperature, an increase in respiratory 

rates, and an acceleration of the heartbeat above the average level as a response and a natural reaction to the 

phenomenon of heat stress [6]. Due to the known negative relationship between the stress that an animal 

may experience and it is the level of productivity, failure to adapt and adapt to the heat stress environment 

leads to consequences such as low productivity, low vital and immune indicators of the body, and increased 

susceptibility to diseases, and this can lead to death [7]. Therefore, failure to adapt and adapt to the heavy 

stress environment leads to consequences such as low productivity, low vital and immune indicators of the 

body, and increased susceptibility to diseases, and this can lead to death [8]. Stress factors also lead to 

inhibition of thyroid secretion, as noted that the concentration of thyroid hormones in the blood plasma 

decreases under heat stress conditions by up to 25% [9], and the reason for the decrease in thyroid activity 

as a result of exposure of the animal to heat stress. Although some studies indicate the vital role of basil 

seeds in supporting the essential system of the animal's body, research in the field of the effects of this plant 

in the face of the adverse effects of heat stress on the body is almost nonexistent. Therefore, we proposed to 

conduct this study to show the impact of the aqueous extract of basil seeds and compare it with the positive 

effects of vitamin C and selenium, and study the most critical changes in the physiological parameters in the 

Iraqi Awassi ewes. 

 

2. MATERIALS & METHODS 

This study was conducted in the animal field of the Department of animal production at the Faculty of 

Agriculture – the University of Kirkuk for the period from 5/7/2021 to 2/9/2021, i.e., for (60) days. Twenty 

Awassi ewes aged between 9-10 months were used in this study, with an average weight of 25.7 ± 27.9 kg, 

the experiment was distributed into five groups, and each group included four ewes of homogeneous 

weights, with four repetitions in each group. The ewes were purchased from local markets in Kirkuk 

province. The experiment was distributed into five groups, and each group included four ewes of 

homogeneous weights, and then the coefficients were randomly divided by the groups, as the ewes were 

placed in semi-closed and equal-area sheds with dimensions of 4.5×2.8 M2 equipped with feeders with 

dimensions of 210×32×15 cm3 and a mineral drink of water with a capacity of 45 liters for each group. The 

body temperature of the study ewes was measured by placing the electronic digital thermometer in the 

rectal area for one minute. The pulse was also measured through the femoral artery from the medial side for 

one minute by a stopwatch, and to confirm the result, placed the stethoscope on the rib cage near the heart. 

They calculated the number of heart beats per minute. Recorded these readings weekly and took the 

respiratory rates by counting the number of times inhalation and exhalation through the stethoscope on the 

flank. Each inhalation and exhalation counted as one respiratory movement. 

 

Blood samples were collected from the jugular vein area on Days 14, 28, 42, and 55, as approximately 5 ml 

of blood was organized by a disposable Syringe wine syringe with a volume of 5 ml and then placed 

directly in tubes containing an anticoagulant substance(EDTA), to perform the hormonal tests required in 

the study, as the concentration of the hormone cortisol in the blood serum was measured using a ready-

made working kit (Kit) equipped by the American company Beckman colter and using the ELISA Elisa 

device [10]. As for estimating the level of the hormone thyronine triiodide in the blood serum using the 

analysis kit equipped by Monobind, Inc. according to the instructions and the attached equipment and using 

the technique of the Eliza ELISA device according to [11], this test was based on the principle of 
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competitive enzyme immunoassay. 

 

Table (1): proportions of substances entering the Bush 

The percentage in the Bush The foodstuff 

9 Yellow corn 

11 Wheat 

20 Bran 

48 Barley 

10 Soybean sprouts 

1 Table salt 

1 Vitamins 

 

The statistical analysis of the experimental data was carried out according to the completely randomized 

design (CRD) one-way design; the significance of the differences between the coefficients was tested using 

Duncan's multiple range test [12], and   used the ready-made statistical analysis program [13] to analyze the 

data according to the following mathematical model: 

 

Yij = µ + Ti + eij 

Yij = The viewing value is j for a transaction I. 

µ = The general average of the studied trait. 

Ti = effect of transaction I. 

eij = The Experimental Error, which is assumed to have a regular and independent distribution with an 

average of zero and an equal variance of ơ2 e. 

 

3. RESULTS 

 

3.1 Rectal temperature 

Table (2) shows the results of the statistical analysis of the rectal temperature of thermally stressed sheep, as 

the total period recorded the lowest rectal temperature in the coefficients T4 and T5 compared to the rest of 

the coefficients. It was found that dosing ewes with aqueous extract of basil seeds in the T4 and T5 

treatment were more effective for lowering rectal temperature compared to the control group. 

 

Table (2): the effect of adding basil seeds, vitamin C, and selenium at rectal temperature Mo (mean ± 

standard error) 

total period 

day(1-56) 

fourth period 

day(43-56) 

third period 

day(29-42) 

second period 

day(15-28) 

first period 

day(1-14) 

Periods 

Treatments 

40.45  ±  0.11 

A 

41.67 ±  0.67 

A 

40.16  ± 0.44 

A 

40.32 ±  0.47 

A 

39.67 ± 0.17 

A 

T1 

39.51 ±  0.16 

B 

 39.06  ±  0.35 

B 

39.60  ±   0.12 

A 

40.15  ±   0.26 

AB 

36.26 ±   0.22 

AB 

T2 

39.33 ±  0.11 

BC 

38.98  ±  0.31 

BC 

39.67  ±  0.11 

A 

39.55  ±  0.13 

AB 

39.12 ±  0.12 

AB 

T3 

38.95 ±  0.28 
C 

37.72  ±  0.28 
C 

39.61  ±  0.34 
A 

39.02 ±  0.61 
B 

39.43  ±  0.13 
AB 

T4 

38.95  ±  0.11 37.68  ±  0.31 39.40  ±  0.29 39.80  ±  0.24 38.95 ±  0.19 T5 
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* Different letters in one column indicate the presence of significant differences at the probability level of 

0.05 % 

** Control treatment without additives, T2 add vitamin C in concentration (250 mg / kg / day), T3 add 

selenium in concentration (0.04 mg / kg / day), T4 add basil seeds in concentration (50 mg / kg / day), T5 

add basil seeds, vitamin C and selenium in the same concentrations as in the transactions T2, T3,T4. 

 

3.2 Breathing rate 

The results of the statistical analysis are shown in Table (3) to the significant improvement (P<0.05) in the 

respiratory rates of groups T4 and T5 for the fourth and total periods of the study period. In the third period, 

the T5 group recorded a significant moral difference (P<0.05) compared to the T2 and T3 groups, while in 

the second period, the fifth group recorded the lowest rate (P<0.05) of the respiratory rate of their offspring. 

 

Table (3): effect of adding basil seeds, vitamin C, and selenium on respiratory rate (respiratory cycle/ min) 

(mean ± standard error) 

total period 

day(1-56) 

fourth period 

day(43-56) 

third period 

day(29-42) 

second period 

day(15-28) 

first period 

day(1-14) 

Periods 

Treatments 

73.31  ± 1.0 

A 

87.12 ±  1.35 

A 

70.50  ± 2.94 

AB 

69.87 ±  1.32 

A 

65.75  ±  1.88 

A 

T1 

70.18  ± 1.48 

A 

75.62  ±  2.98 
B 

74.0  ± 7.19 
A 

72.12  ± 1.86 
A 

59.0  ±  1.91 
B 

T2 

69.81 ±  2.10 

A 

72.50  ±  2.39 

B 

75.0 ±  1.09 

A 

70.0  ±  5.38 

A 

61.75  ±  1.03 

AB 

T3 

62.71  ±  1.24 

B 

53.75 ±  2.05 

C 

66.87  ±  1.84 

AB 

71.0  ±  4.20 

A 

59.25  ±  1.33 

B 

T4 

56.37  ±  2.03 

C 

57.0  ±  0.54 

C 

57.50 ±  4.80 

B 

53.87  ±  3.66 

B 

57.12  ±  2.07 

B 

T5 

* Different letters in one column indicate the presence of significant differences at the probability level of 

0.05 % 

** Control treatment without additives, T2 add vitamin C in concentration (250 mg / kg / day), T3 add 

selenium in concentration (0.04 mg / kg / day), T4 add basil seeds in concentration (50 mg / kg / day), T5 

add basil seeds, vitamin C and selenium in the same concentrations as in the transactions T2, T3,T4. 

 

3.3 Pulsing rate 

It is shown from Table (4) that the pulse rates in the second and third periods of the experiment recorded 

their lowest rates (P<0.05) in the groups T4 and T5 compared with the rest of the coefficients. In the fourth 

period of the experiment, only the basil seed group T4 recorded the lowest rates (P<0.05) compared to the 

rest of the groups. As for the overall period, the T4 and T5 coefficients recorded a significant decrease 

(p<0.05) in the pulse rate compared to the T1 and T2 groups, and it should be noted that the T2 group is 

significantly superior to the control group, T1. 

 

Table (4): the effect of the addition of basil seeds, vitamin C, and selenium on the pulse rate (beat / Min) 

(mean ± standard error) 

C C A AB B 

total period 

day(1-56) 

fourth period 

day(43-56) 

third period 

day(29-42) 

second period 

day(15-28) 

first period 

day(1-14) 

Periods 

Treatments 

122.59 ±1.17 

A 

130.37 ±  0.62 
A 

123.50  ± 4.06 
A 

121.37 ±  4.70 
A 

115.12  ±  2.03 
A 

T1 

105.46 ±1.36  100.50±  1.90 100.25 ±   4.29 110.50  ±   1.17 110.62 ±   0.62 T2 
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* Different letters in one column indicate the presence of significant differences at the probability level of 

0.05 % 

** Control treatment without additives, T2 add vitamin C in concentration (250 mg / kg / day), T3 add 

selenium in concentration (0.04 mg / kg / day), T4 add basil seeds in concentration (50 mg / kg / day), T5 

add basil seeds, vitamin C and selenium in the same concentrations as in the transactions T2, T3,T4. 

 

3.4 Triiodothyronine hormone 

The results of the statistical analysis of the rates in Table (5) indicated a significant increase in the 

concentrations of the hormone T3 for the T4 and T5 coefficients (P<0.05) compared with the rest of the 

coefficients throughout the experiment periods, except for the first and second period for thermally stressed 

animals, the totals of which did not record any significant difference. The superiority (P<0.05) of vitamin C 

and selenium groups T2 and T3, respectively, should be noted compared with the control group. 

 

Table (5): Effect of adding basil seeds, vitamin C, and selenium in the hormone T3 (mean ± standard error) 

* Different letters in one column indicate the presence of significant differences at the probability level of 

0.05 % 

** Control treatment without additives, T2 add vitamin C in concentration (250 mg / kg / day), T3 add 

selenium in concentration (0.04 mg / kg / day), T4 add basil seeds in concentration (50 mg / kg / day), T5 

add basil seeds, vitamin C and selenium in the same concentrations as in the transactions T2, T3,T4. 

 

3.5 Cortisol hormone 

It is clear from Table (6) that not all study totals recorded any significant differences between the first and 

second periods. As for the third, fourth, and total periods, the T5, T4, and T3 groups recorded a significant 

decrease in the concentration of the hormone cortisol compared to the rest of the groups. 

 

Table (6): Effect of adding basil seeds, vitamin C, and selenium on the hormone cortisol (ng/ml) (mean ± 

standard error) 

C B C BC A 

112.0  ±  1.78 

B 

100.75  ±  4.49 

B 

111.87  ±  0.82 

B 

119.87±  2.57 

AB 

115.50  ±  2.52 

A 

T3 

102.0  ±  1.37 

CD 

87.25 ±  3.77 
C 

97.37  ±  3.11 
C 

109.12 ±  4.57 
C 

114.25 ±  2.43 
A 

T4 

99.37  ±  1.08 

D 

90.50  ±  3.89 

BC 

93.37  ±  3.43 

C 

106.0 ±  2.21 

C 

107.62  ±  3.47 

A 

T5 

total period 

day(1-56) 

fourth period 

day(43-56) 

third period 

day(29-42) 

second period 

day(15-28) 

first period 

day(1-14) 

periods 

Treatments 

1.49  ±  0.13 

C 

1.19  ±  0.14 

C 

1.36  ± 0.21 

C 

1.75 ±  0.25 

B 

1.67 ±  0.2 

A 

T1 

2.41 ±  0.14 

B 

 3.10 ±  0.31 

B 

2.78  ±   0.31 

B 

1.93  ±   0.12 

AB 

1.84 ±   0.17 

A 

T2 

2.6 ±  0.03 
B 

3.47 ±  0.23 
B 

2.73  ±  0.04 
B 

2.25  ±  0.11 
AB 

1.94 ±  0.18 
A 

T3 

3.18  ±  0.05 

A 

4.66  ±  0.12 

A 

3.71 ±  0.09 

A 

2.37 ±  0.13 

A 

1.98  ±  0.13 

A 

T4 

3.18  ±  0.06 

A 

4.56 ±  0.14 

A 

3.79  ±  0.05 

A 

2.43  ±  0.1 

A 

1.95  ±  0.1 

A 

T5 

total period 

day(1-56) 

fourth period 

day(43-56) 

third period 

day(29-42) 

second period 

day(15-28) 

first period 

day(1-14) 

Periods 

Treatments 
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* Different letters in one column indicate the presence of significant differences at the probability level of 

0.05 % 

** Control treatment without additives, T2 add vitamin C in concentration (250 mg / kg / day), T3 add 

selenium in concentration (0.04 mg / kg / day), T4 add basil seeds in concentration (50 mg / kg / day), T5 

add basil seeds, vitamin C and selenium in the same concentrations as in the transactions T2, T3,T4. 

 

4. DISCUSSION 

The results of the current study indicated a significant decrease in the probability level (p≤0.05) when 

treating sheep exposed to heat stress with aqueous extract of basil seeds at a concentration of (50 mg/ kg/ 

day), as when animals were dosed with aqueous extract of basil seeds, a significant decrease in rectal 

temperature was observed in the T4 and T5 coefficients compared to the rest of the experimental they act as 

antioxidants and reduce the rectal temperature rate and reduce the effects of heat stress, and phenolic 

compounds that are Natural anticonvulsant oxidation in the diet [14] and basil seeds contain antioxidant and 

anti-inflammatory properties along with their ability to modify the function of the main cellular enzyme 

[15]. The reason for the decrease in the two T2 and T3 treatments compared to the control treatment may be 

attributed to giving lambs vitamin C and selenium led to a reduction in the effects of heat stress by lowering 

the rectal temperature. These results came from a study on vitamin C consistent with the survey of [16], 

where they indicated that giving lambs or goats exposed to heat stress ascorbic acid led to a decrease in 

rectal temperature, as ascorbic acid in the diet prevents the negative effect of corticosteroid hormones by 

reducing its synthesis and improving the thermal stress performance of the animal, selenium can 

synergistically produce enzymes associated with inflammation to minimize the Cell response to thermal 

shock [17]. 

 

The improvement in respiratory speed is due to the practical effect of the aqueous extract of basil seeds 

given to this group of thermally stressed animals compared to the T2, T3, and T1 control groups, due to the 

possession of basil seeds on active substances such as alkaloids that have antispasmodic properties, which 

means that they calm the tension in the muscles of the respiratory system [18]. As for the improvement in 

the breathing of ewes of the vitamin C and selenium groups compared to the T1 control group, the results 

were consistent with the study of [19], they indicated that giving vitamin C to lambs and goats exposed to 

heat stress has significantly reduced respiratory rates, it is believed that heat stress increases the secretion of 

prostaglandins and that their secretion increases the animal's acid-base thus save body temperature and 

respiratory rate, and that the role of selenium protects body cells from the toxic influence of free radicals 

[20]. The reason for this decrease in the pulse rate is due to the effect of the aqueous extract of basil seeds 

given to groups T4 and T5, which led to a reduction in the thermal stress of sheep exposed to a high-

temperature environment compared to groups T2 and T3 and the control group T1, and these results were 

consistent with the study of [21] that the dosage of adult Rams of oil basil seed extract led to a decrease in 

pulse rates, the study attributed the cause of this decrease to the content of basil flavonoids, which the 

researcher also added that the use of the oil extract also plays a role in its union with free radicals to reduce 

3.54  ±  0.15 

A 

6.82 ±  0.37 

A 

4.18  ± 0.15 

A 

1.88 ±  0.19 

A 

1.30  ±  0.06 

A 

T1 

1.47 ±  0.09 
C 

 1.46  ±  0.10 
C 

1.70  ±0.27 
C 

1.58 ±   0.25 
A 

1.17  ±   0.05 
A 

T2 

2.18  ±  0.16 

B 

2.86  ±  0.11 

B 

2.71  ±  0.18 

B 

1.77  ±  0.26 

A 

1.37  ±  0.24 

A 

T3 

1.18  ± 0.05 

C 

0.94  ±  0.14 

C 

1.29  ±  0.06 

C 

1.35  ±  0.22 

A 

1.13  ±  0.04 

A 

T4 

1.30  ± 0.11 

C 

1.21  ± 0.23 

C 

1.35  ±  0.04 

C 

1.59  ±  0.26 

A 

1.08  ± 0.02 

A 

T5 
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their impact and damage to cells Basil seeds have led to an increase in the body's defense antioxidants [22] 

and that the seeds contain magnesium, which supports the heart muscles and blood vessels, improves blood 

flow well and regulates heart rate. As for the reasons for the improvement in the pulse values of the T2 and 

T3 coefficients in Table (4), it is probably due to the effectiveness of vitamin C in lowering blood pressure 

and reducing the pulse rate, as this vital vitamin helps by contributing to the transfer of blood oxygen from 

the heart to the body, where it leads to an increase in blood flow from the heart to the body surface and 

allows losing more heat. Selenium is essential in regulating the heartbeat and adjusting its rhythm in 

stressful situations [23]. 

 

The increase in the level of the hormone T3 in the blood plasma of ewes dosed with the aqueous extract of 

basil seeds in the T4 and T5 treatments is due to the fact that basil seeds contain flavonoid active substances 

and antioxidant glycosides, which are essential for the defense of cells against free radicals and other 

harmful compounds, as well as the content of basil seeds linoleic acid, which is a derivative of healthy 

omega-3 fatty acids, as it helps to increase the production of thyroid hormone [24], while the increase in the 

hormone T3 for the two T2 and T3 treatments compared to the control treatment T1, by dosing vitamin C 

and selenium, respectively, the reason may be attributed to Vitamin C acts as an antioxidant, and this is 

what [25] found that the ability of vitamin C to balance the level of what is generated from free radicals and 

get rid of them, and the ability of selenium to protect the thyroid gland, complement the effect of iodine in 

the secretion of thyroid hormone, and selenium preserves tissues, especially membranes and muscles of the 

impact of oxidative molecules [26]. 

 

The decrease in the levels of the hormone cortisol in the blood of thermally stressed animals for the 

treatment of T4, which dosed the animals with the aqueous extract of basil seeds compared to the rest of the 

experimental groups, as the hormone cortisol is one of the steroid hormones, which is the primary hormone 

associated with stress and the response to hit and run, and heat stress is one of the reasons for increasing the 

levels of the hormone cortisol; the reason may be because the aqueous extract of basil seeds contributes to 

adjusting and reducing the stories of the hormone cortisol and in the balance of hormones metabolism and 

because it contains active substances for oxidation that protect against free radicals that cause damage [27]. 

As for the reason that may be attributed to the decrease in cortisol levels in the group treated with vitamin 

C, which contains a large percentage of antioxidants, which reduces the rate of free radicals in the body. 

The results of the current study also agreed with [28], which considered vitamin C one of the best 

antioxidants, which plays a significant role in the production of cortisol in the adrenal gland and the 

secretion of adrenaline and dopamine, which prepare the body for hit-and-run situations. As for the group 

treated with Selenium T3, which is one of the most important antioxidants that increase the effectiveness of 

antioxidant enzymes, this was indicated by the study of [23] that by-products of metabolic processes react 

with other atoms such as copper and decompose to produce highly reactive free hydroxyl radicals. 

 

5. CONCLUSION 

It is concluded from the current study is the negative impact of heat stress on the biophysiological system 

and its indicators in the body of ewes and the positive effect of the aqueous extract of basil seeds as one of 

the most important natural antibiotics for heat stress, which is equivalent and superior to the effect of heat 

stress antibiotics of vitamins and minerals, of which vitamin C and selenium are the most important and 

most effective. 
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