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 Heat stress now become so important global issue in man as well as in 

animal due to high elevation in climate temperatures in all over the world, 

such problem is formed a difficult economical challenge, due to direct bad 

effects on animal production in all farm animals so, Current study was 

conducted to determine the effects of Rosemary and Chamomile Dietary 

Supplementation in domestic male rabbits under heat stress on some 

productive and physiological parameters. Thirty-five male white local 

rabbits was used in this experiment and were randomly divided into five 

groups 7 in each one, first group put in normal suitable climate condition 

based diet without addition and kept as negative control group, the other 

three groups was kept under heat stress 29.5- 30°C and 70-80 relative 

humidity in the animal house with a period of 12 hours light/dark condition, 

the first one was regarded as control positive group. The second group 

offered the basal diet including 3% grind rosemary leafs while the third 

group was fed same basal diet including 3% grind dry chamomile flowers, 

the fourth group was fed mixed diet (6%) including 3% grind dry 

chamomile flowers and 3% grind rosemary leafs and will be under heat 

stress 29.5 - 30°C and 70-80 relative humidity in the animal house. The 

results showed that there were a significant (P≤0.05) decrease in feed 

intake, body weight, Glutathione redact and serum Globulin in the rabbit 

group that was under heat stress and there is no significant change between 

other group .in the other hand there was a significant increase (P≤0.05) in 

Alkaline phosphatase activity enzymes (ALP) and serum Cortisol in the 

rabbit group that was under heat stress and there is no significant change 

between other group. 

 

 

 

   

 

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

International License. 

 

 

1. INTRODUCTION 

Heat stress (HS) is defined as a stress caused by a wide range of environmental conditions that prompt a state 

of physiological strain within the body of the animals and that means animals are not capable to regulate their 
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heat homeostasis passively. It mainly happens when animals are reared with high direct and indirect solar 

radiation low wind speed, high humidity, and high ambient temperatures Heat stress is a worldwide problem 

that threatens the ability of animals to produce necessary protein for human consumption [1]. 

 

As well as increase, the costs of health care and animals can even die as a result to severe thermal stress [2], 

[3]. The systemic response to environmental heat stress is determined by two systems, the peripheral nervous 

system and central nervous system and endocrine components [4], [5]. In rabbits, heat stress can stimulate 

drastic changes in behavior and biological functions including depression in feed intake, disturbances in 

several metabolic processes (water, protein, energy, and mineral balances), hormonal secretions (e.g., 

metabolic and sexual hormones) and blood metabolites [6]. Rosemary (Rosemarinus afficinalis) is an 

aromatic plant and one of the medicinal plants that is commonly used in the popularity prescription as a spice 

and a flavoring agent in food processing. There are many types of medical plants have an ability to reduce 

the divers effects of heat stress such as, rosemary which contain a carnosal, carnosic acid, caffeic acid and its 

derivatives such as rosmarinic acid. These constitutes have powerful antioxidant activity and thus a 

therapeutic potential in treating many disease conditions [7- 9]. Such diverse activities of rosemary has 

generated great interest and its volatile oil, plant extracts and some of its isolated constituents have been 

subjected for many pharmacological investigations [10], [11]. For this reason, medicinal plants have gained 

interest in alternative feed strategies for the future [9]. On the other hands Chamomile, is one of the most 

popular and well documented herbal medicine whose flower-heads are used both internally and externally to 

alleviate or even to cure a vast list of disturbances [12]. Traditionally, chamomile has been used for centuries 

as an anti-inflammatory, antioxidant, mild astringent and healing medicine [13]. As a traditional medicine, it 

is used to treat wounds, ulcers, eczema, gout, skin irritations, bruises, burns, canker sores, neuralgia, sciatica, 

rheumatic pain [14]. Mainly, it used as anti-inflammatory, anti-diarrhea, antioxidant, anticancer, neural 

protective, anti-allergic and antimicrobial effects. It also improves cardiac health [15], [16]. 

 

2. Materials and methods 

 

2.1 Experimental design 

Thirty-five local male rabbits was used in this experiment. (1200-1300 gm) gram BW, and the animals were 

placed in good condition in special plastic cages and provided with the appropriate conditions. The light 

system was 12 hrs per day .and fed with 2% of body weight concentrate diet. The animals were divided to 

five group each group contain 7 rabbits:  

 First group (T1): Consist 7 male rabbits were still under standardized condition (under normal 

temperature about (16-18ºC), fed with a concentrated basal diet pellet, and regarded as a control (negative) 

group. 

 Second group(T2), consist 7 male rabbits which were offered the same percentage of concentrated 

diet under heat stress 29.5- 30ºC and 70-80 relative humidity in the animal house with a period of 12 hours 

light/dark condition, regarded as control positive group. 

 The Third group (T3) consist 7 male rabbits (treated group) offered the same basal diet including 3% 

grind rosemary leafs and kept under heat stress 29.5-30ºC and 70-80 relative humidity in the animal house 

with a period of 12 hours. 

 The Fourth group (T4) consist 7 male rabbit were fed same basal diet including 3% grind dry 

chamomile flowers and it was put under heat stress 29.5-30ºC and 70-80 relative humidity in the animal house 

with a period of 12 hours. 

 The fifth group (T5) consist 7 male rabbits were fed mixed diet including 3% grinddry chamomile 

flowers plus 3% grind rosemary leafs and will be kept under heat stress 29.5- 30ºC and 70-80 relative 

humidity in the animal house with a period of 12 hours. 

https://www.teikyomedicaljournal.com/
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2.2 Sampling 

Blood samples were drawn after starving the animals throughout the night After two weeks and 8 weeks of 

the experiment, the animals anesthetized by chloroform Inhalation in order to control and calm the animal 

before the blood draw. About 3 ml of blood was drawn by of a heart puncture directly using sterile medical 

syringes of 5 ml were used, then the blood was placed. In special gel tube not containing an anticoagulant, 

the serum was separated by a centrifuge at a speed of 3000 rpm for 10 minutes as mentioned. Stress‐dependent 

induction of protein oxidation, lipid peroxidation and anti‐oxidants in peripheral tissues of rats: comparison 

of three stress models (immobilization, cold and immobilization-cold). The separated serum put in an 

eppendorf tubes and kept in freeze at -20°C until the completion of the measurements. 

 

2.3 Statistical analysis 

All results were documented using the Microsoft Office Excel and analyzed statistically using the SPSS 

software. Differences were considered significant at P<0.05.  

 

3. Results and discussion 

Heat stress is a form of hyperthermia in which, the physiological systems of the body fail to regulate the body 

temperature within a normal range [17]. Increased body temperature or heat stress will cause production 

losses in livestock and impact on their ability to maintain normal function [18]. Heat stress leads to a decrease 

in the amount of food consumed by the animal, which leads to a significant decrease in its weight, and that 

also will effect on it production and health [19], [20]. Daily feed intake (gm): there is no significant change 

in day 15 between groups but there is a significant (P≤0.05) decrease in (T2) at the day 60 of experiment as 

showed in Table (1) when compared to the other groups. There is no significant change (P≥0.05) between 

other groups the main value of Daily feed intake at the end of the experiment was 526.71 ± 21.35, 326.00 ± 

6.38, 499.00 ± 37.10, 498.71 ± 37.25, 535.28 ± 17.43 for groups T1, T2, T3, T4 and T5 respectively. 

 

For body wight, there is no significant change in day 15 between groups but there is a significant (P≤0.05) 

decrease in (T2 at the day 60 of experiment as showed in Table (2) when compared to the other groups. And 

there is no significant change (P≥0.05) between other group the main value of body Wight at the end of the 

experiment was (1811.00±24.24, 1489.71±17.15, 1759.14±17.69, 1792.29±1.78, 1812.43 ±11.28) for groups 

T1, T2, T3, T4 and T5 respectively. 

 

Animals exposed to heat stress, their hypothalamus will stimulate the releasing of corticotrophin releasing 

factors, which promote the adrenal gland to produce adrenocorticotropic hormone, which stimulate the 

adrenal cortex to release of cortisol. The cortisol cause decrease feed intake that lead to reducing growth and 

body weight. Also cortisol increase the utilization of energy from non-carbohydrate sources especially from 

amino acids and lipids, which may be contribute in decrease body weight [21]. 

 

Table 1: Effects of Chamomil 3% and /or Rosemary 3% in diets of local male rabbits exposed to heat stress 

on daily feed intake (gm) 

Period/day 

Group 

15 day 60 day 

T1 A 488.57 ± 7.61 a A 526.71 ± 21.35 a 

T2 A 424.57 ± 13.15 b A 326.00 ± 6.38 b 

T3 A 413.57 ± 40.21 b A 499.00 ± 37.10 b 

T4 A 412.29 ± 41.78 b A 498.71± 37.25 b 
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T5 A 507.85 ± 6.28 a A 535.28 ± 17.43 a 
 

Table 2: Effects of Chamomil 3% and /or Rosemary 3% in diets of local male rabbits exposed to heat stress 

on body weight (BW) (gm) 

Period/day 

Group 

15 day 60 day 

T1 D 1184.29 ± 31.35 a A 1811.00 ± 24.24 a 

T2 D 1189.57 ± 6.38 a A 1589.71 ± 17.15 b 

T3 D 1131.43 ± 21.10 a A 1759.14 ± 17.69 a 

T4 D 1174.71 ± 11.03 a A 1792.29 ± 1.78 a 

T5 D 1178.43 ± 20.43 a A 1812.43 ± 11.28 a 
 

Glutathione redact show that there is no significant change in day 15 between groups but show a significant 

(P≤0.05) decrease in (T2) at the day 60 of experiment as showed in Table (3) when compared to the other 

groups. There is no significant change (P≥0.05) between other groups. The main value of body weight at the 

end of the experiment was 2.24 ± 0.02, 1.39 ± 0.08, 2.33 ± 0.05, 2.50 ± 0.04, and 2.46 ± 0.07 for groups T1, 

T2, T3, T4 and T5 respectively. The production of excessive reactive oxygen species damages the antioxidant 

system of the body and induces oxidative stress [22]. 

 

Antioxidant enzyme activities are unregulated. Chronic heat stress, however, leads to downsizing of 

mitochondrial metabolic oxidative capacity, a clear alteration in the pattern of antioxidant enzyme activities, 

and depletion of antioxidant reserves. Overproduction of ROS in mitochondria can damage proteins, lipids, 

and DNA, further reducing energy generation efficiency and increasing ROS production in mitochondria. 

When HS is more severe and/or prolonged than what is justifiable for mitochondrial homeostasis, this can 

lead to decreased ATP synthesis, cellular calcium dyshomeostasis, and induction of the mitochondrial 

permeability transition, all of which predispose cells to apoptosis or necrosis [23]. Studies show that 

Rosemary and Chamomile contain antioxidant compound that work on decrease the oxidative stress in the 

body, which lead to decrease the heat stress effect [24], [25]. Serum Cortisol show that there is no significant 

change in day 15 between groups but show a significant (P≤0.05) increase in T2 at the day 60 of experiment 

as showed in Table (4) when compared to the other groups. There is no significant change (P≥0.05) between 

other groups. The main value of body weight at the end of the experiment was 1.14 ± 0.05, 2.57 ± 0.09, 1.21 

± 0.02, 1.14 ± 0.03 and 1.24 ± 0.04 for groups T1, T2, T3, T4 and T5, respectively. 

 

Table 3: Effects of Chamomil 3% and /or Rosemary 3% in diets of local male rabbits exposed to heat stress 

on Glutathione redact (U/ml) as activity enzymes 

Period/day 

Group 

15 day 60 day 

T1 A 2.25 ± 0.05 b A 2.24 ± 0.02 b 

T2 A 1.45 ± 0.08 c A 1.39 ± 0.08 c 

T3 A 2.44 ± 0.07 a A 2.33 ± 0.05 ab 

T4 B 2.30 ± 0.04 ab A 2.50 ± 0.04 a 

T5 A 2.45 ± 0.06 a A 2.46 ± 0.07 a 

https://www.teikyomedicaljournal.com/
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Stress hormones spike as the temperature rises: Study surprisingly finds higher cortisol levels in summer than 

in winter. Studies have shown that cortisol levels increase with hot flashes in the laboratory, and higher 

cortisol levels have been associated with more severe hot flashes. Salivary cortisol levels were examined in 

relation to total number of midlife symptoms [26] chronic stress, and medication side effects can increase 

cortisol [27]. Also, blood concentrations of cortisol, adrenaline and noradrenaline in the animals exposed to 

thermal condition were significantly higher than those in unexposed group. The higher level of hormones 

than in the stressed group might be due to changes in the osmolality of blood, which are very probable under 

conditions of dehydration [28]. 

 

Table 4: Effects of Chamomil 3% and /or Rosemary 3% in diets of local male rabbits exposed to heat stress 

on serum Cortisol hormone (mg/dl) 

Period/day 

Group 

15 day 60 day 

T1 A 1.16 ± 0.05 c A 1.14 ± 0.05 b 

T2 AB 2.39 ± 0.12 a A 2.57 ± 0.09 a 

T3 A 1.47 ± 0.08 b A 1.21 ± 0.02 b 

T4 A 1.36 ± 0.05b c A 1.14 ± 0.03 b 

T5 B 0.44 ±0.13 d A 1.24 ± 0.04 a 
 

Alkaline phosphatase activity enzymes (ALP) show there is no significant change in day 15 between groups 

but there is a significant (P≤0.05) increase in (T2) at the day 60 of experiment as showed in Table (5) when 

compared to the other groups. There is no significant change (P≥0.05) between other group the main value of 

ALP at the end of the experiment was 15.51 ± 0.91, 50.94 ± 1.15, 29.91 ± 1.35, 29.50 ± 1.58, 26.28 ± 1.23 

for groups T1, T2, T3, T4 and T5, respectively. High alkaline phosphatase levels may mean there is damage 

to your liver or that you have a type of bone disorder. Liver is one of the most organs that effect with heat 

stress and the damage worsens in the longer period of heat stress and it can case hepatitis or chronic hepatic 

faller and that what case to increase it constriction in serum after 60 day of experiment [29], [30]. 

 

Table 5: Effects of Chamomil 3% and /or Rosemary 3% in diets of local male rabbits exposed to heat stress 

on serum alkaline phosphatase activity enzymes (ALP) 

Period/day 

Group 

15 day 60 day 

T1 A 13.90 ± 0.83 c A 15.51 ± 0.91 c 

T2 BC 37.12 ± 2.51 a A 50.94 ± 1.15 a 

T3 A 24.61 ± 1.30 b A 29.91 ± 1.35 b 

T4 A 31.67 ± 2.36 a A 29.50 ± 1.58 b 

T5 B 19.32 ± 0.91 bc A 26.28 ± 1.23 b 
 

Serum Globulin show there is no significant change in day 15 between groups but there is a significant 

(P≤0.05) increase in (T2) at the day 60 of experiment as showed in Table (6) when compared to the other 

groups. There is no significant change (P≥0.05) between other group the main value of serum globulin at the 

end of the experiment was 2.35 ± 0.12, 1.50 ± 0.20, 2.30 ± 0.04, 1.85 ± 0.06, and 2.10 ± 0.04 for groups T1, 

T2, T3, T4 and T5, respectively. Hepatocytes are responsible for synthesis of most of the plasma proteins. 

The globulin fraction includes hundreds of serum proteins including carrier proteins, enzymes, complement, 

and immunoglobulin. Most of these could be synthesized in the liver, although the immunoglobulin is 

synthesized by plasma cells [30]. Heat stress led to decrease protein syntheses in the cells, if proteins 

continued to synthesize during stress, cells would waste energy, and damaged proteins would build up, 
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leading to toxicity and disease. 

 

Figure 6: Effects of Chamomil 3% and /or Rosemary 3% in diets of local male rabbits exposed to heat 

stress on serum Globulin (mg/dl) 

Period/day 

Group 

15 days 60 days 

T1 A 2.17 ± 0.10 ab A 2.35 ± 0.12 a 

T2 A 1.72 ± 0.39 b A 1.50 ± 0.20 b 

T3 A 2.90 ± 0.17 a AB 2.30 ± 0.04 a 

T4 B 1.77 ± 0.45 b B 1.85 ± 0.06 b 

T5 AB 2.10 ± 0.40 b AB 2.10 ± 0.04 ab 
 

4. Conclusion 

The study show that Rosemary, Chamomile and the mix of them can help in reduce the damage effect of 

chronic heat stress in rabbits. 

 

5. References 

[1] Shaheen, S. H. (2019). Effect of dietary chromium picolinate supplementation in some productive, 

physiological and c arcasses traits of domestic male rabbits under heat stress. MS.D Thesis, College of 

veterinary medicine, University of Baghdad.  

 

[2] Baumgard, L. H., and Rhoads Jr, R. P. (2013). Effects of heat stress on postabsorptive metabolism 

and energetics. Annu. Rev. Anim. Biosci., 1(1), 311-337  

 

[3] Bernabucci, U., Ronchi, B., Lacetera, N., and Nardone, A. (2002). Markers of oxidative status in 

plasma and erythrocytes of transition dairy cows during hot season. Journal of dairy science, 85(9), 2173-

2179 

 

[4] Charmandari, E., C.Tsigos, and G.Chrousos. (2005). Endocrinology of the stress response. Annu. 

Rev. Physiol. 67: 259 – 284. DOI:10.1146/ annurev. Physiol .67. 040403. 120816 

 

[5] Abd El-Samee, A. M. (1987): The role of cortisol in improving productivity of heat stressed farm 

animals with different techniques, Ph. D. Thesis, Fac. Agric., Zagazig Univ., Egypt 

 

[6] Marai I.F.M., Habeeb A.A.M. and Gad A.E. 2002b. Reproductive traits of male rabbits as affected 

by climatic conditions, in the sub- tropical environment of Egypt. Journal of Animal Science, 75: 451-458. 

 

[7] Mona, O., H.M. Yakout, H.F. Motawe and W.F. Ezz El-Arab, 2010. Productive, physiological 

immunological and economical effects of supplementing natural feed additives to broiler diets Egypt. Poult. 

Sci., 30: 25-53. 

 

[8] Al-Kassie, G.A.M., R.A. Abd-Al-Jaleel and A.M. Mohseen, 2011. The effect of a mixture of anise 

and rosemary on broiler performance. Agric. Biol. J. N. Am., 2(9): 1279-1282 

 

[9] Abd El-Latif, A. S., Saleh, N. S., Allam, T. S., and Ghazy, E. W. (2013). The effects of rosemary 

(Rosemarinus afficinalis) and garlic (Allium sativum) essential oils on performance, hematological, 

biochemical and immunological parameters of broiler chickens. British Journal of Poultry Sciences, 2(2), 16-

https://www.teikyomedicaljournal.com/


  ISSN: 03875547 

Volume 45, Issue 01, February, 2022 

  

4921 
 

24. 

 

[10] Al-Sereiti, M. R., Abu-Amer, K. M., and Sena, P. (1999). Pharmacology of rosemary (Rosmarinus 

officinalis Linn.) and its therapeutic potentials. 

 

[11] Gaya, M., Repetto, V., Toneatto, J., Anesini, C., Piwien-Pilipuk, G., and Moreno, S. (2013). 

Antiadipogenic effect of carnosic acid, a natural compound present in Rosmarinus officinalis, is exerted 

through the C/EBPs and PPARγ pathways at the onset of the differentiation program. Biochemical et 

Biophysical Acta (BBA)-General Subjects, 1830(6), 3796-3806. 

 

[12] Blumenthal, M. (2000), The complete German commission and monographs. Therapeutic guide to 

herbal medicines. Austin, Texas, Integrative Medicine Communications. 

 

[13] Khan, S. S., Najam, R., Anser, H., Riaz, B., and Alam, N. (2014). Chamomile tea: herbal 

hypoglycemic alternative for conventional medicine. Pakistan journal of pharmaceutical sciences, 27. 

 

[14] Martens, D. (1995). Chamomile: the herb and the remedy. The Journal of the Chiropractic Academy 

of Homeopathy, 6(1), 15-18. 

 

[15] Zemestani, M., Rafraf, M., and Asghari-Jafarabadi, M. (2016). Chamomile tea improves glycemic 

indices and antioxidants status in patients with type 2 diabetes mellitus. Nutrition, 32(1), 66-72. 

 

[16] Al-Dabbagh, B., Elhaty, I. A., Elhaw, M., Murali, C., Al Mansoori, A., Awad, B., and Amin, A. 

(2019). Antioxidant and anticancer activities of chamomile (Matricaria recutita L.). BMC research notes, 

12(1), 1-8. 

 

[17] Epstein, Y., and Roberts, W. O. (2011). The pathopysiology of heat stroke: an integrative view of the 

final common pathway. Scandinavian journal of medicine and science in sports, 21(6), 742-748. 

 

[18] West, J. W. (2003). Effects of heat-stress on production in dairy cattle. Journal of dairy science, 86(6), 

2131-2144. 

 

[19] Lara, L. J., and Rostagno, M. H. (2013). Impact of heat stress on poultry production. Animals, 3(2), 

356-369.)( Marai, I. F. M., Ayyat, M. S., and Abd El-Monem, U. M. (2001). Growth performance and 

reproductive traits at first parity of New Zealand White female rabbits as affected by heat stress and its 

alleviation under Egyptian conditions. Tropical animal health and production, 33(6), 451-462. 

 

[20] Hashem, S. H., and Al-Saadi, M. J. (2019). CHROMNIUM PICLONAT EFFECTS IN DIET OF 

MALE RABBITS EXPOSED TO HEAT STRESS ON SOME PRODUCTIVE TRAITS AND BLOOD 

SERUM. The Iraqi Journal of Agricultural Science, 50(3), 1100-1108. 

 

[21] Marai, I. F. M., Habeeb, A. A. M., and Gad, A. E. (2002). Rabbits’ productive, reproductive and 

physiological performance traits as affected by heat stress: a review. Livestock production science, 78(2), 71-

90. 

 

[22] Belhadj Slimen, I., Najar, T., Ghram, A., and Abdrrabba, M. (2016). Heat stress effects on livestock: 

molecular, cellular and metabolic aspects, a review. Journal of animal physiology and animal nutrition, 



B. A. Khudhair and M. J. Al-saad, 2022                                                                       Teikyo Medical Journal 

 

4922 
 

100(3), 401-412. 

 

[23] Khaki, M., Sahari, M. A., and Barzegar, M. (2012). Evaluation of antioxidant and antimicrobial 

effects of chamomile (Matricaria chamomilla L.) essential oil on cake shelf life.  

 

[24] Calabrese, V., Scapagnini, G., Catalano, C., Dinotta, F., Geraci, D., and Morganti, P. (2000). 

Biochemical studies of a natural antioxidant isolated from rosemary and its application in cosmetic 

dermatology. International journal of tissue reactions, 22(1), 5-13.) 

 

[25] 25- (2016). Association between heat stress and oxidative stress in poultry; mitochondrial 

dysfunction and dietary interventions with phytochemicals. Journal of Animal Science and Biotechnology, 

7(1), 1-14. 

 

[26] Gerber, L. M., Sievert, L. L., and Schwartz, J. E. (2017). Hot flashes and midlife symptoms in relation 

to levels of salivary cortisol. Maturitas, 96, 26-32.\ 

 

[27] Do Yup Lee, E. K., and Choi, M. H. (2015). Technical and clinical aspects of cortisol as a biochemical 

marker of chronic stress. BMB reports, 48(4), 209. 

 

[28] Mazlomi, A., Golbabaei, F., Farhang Dehghan, S., Abbasinia, M., Mahmoud Khani, S., Ansari, M., 

and Hosseini, M. (2017). The influence of occupational heat exposure on cognitive performance and blood 

level of stress hormones: A field study report. International journal of occupational safety and ergonomics, 

23(3), 431-439. 

 

[29] Davis, B. C., Tillman, H., Chung, R. T., Stravitz, R. T., Reddy, R., Fontana, R. J., ... and Acute Liver 

Failure Study Group. (2017). Heat stroke leading to acute liver injury and failure: A case series from the 

Acute Liver Failure Study Group. Liver International, 37(4), 509-513. 

 

[30] Martins, P., Mcdaid, J., Hertl, M., Kawai, T., Chung, R., and Markmann, J. (2012). HEAT STROKE 

AS A CAUSE OF LIVER FAILURE AND EVALUATION FOR LIVER TRANSPLANT: 642. The Official 

Journal of The International Hepato Pancreato Biliary Association, 14. 

 

[31] Meier, K. D., Deloche, O., Kajiwara, K., Funato, K., and Riezman, H. (2006). Sphingoid base is 

required for translation initiation during heat stress in Saccharomyces cerevisiae. Molecular biology of the 

cell, 17(3), 1164-1175. 

https://www.teikyomedicaljournal.com/

