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			Abstract | The present experiment was conducted to study the changes oftriiodothyronine (T3) and thyroxine (T4)hormones in the crossbred pigs (Hampshire × Assam local) under tropical climate and high rainfall conditionof Assam, India. The experiment included a total of 36 numbers of crossbred weaned female pigs. Eighteen (18) animals were subjected to treatment separately during summer and winter. The selected animals were divided into three groups with six pigs in each group consisting of the control group (Treatment 1), one group was fed melatonin @3 mg/animal (Treatment 2) and the other group was fed Vitamin E @100 mg (Treatment 3) for both the seasons. The animals were maintained in the College of Veterinary Science (AICRP on Pig), Assam Agicultural University, Khanapara, Guwahati-781022. The Temperature-Humidity Index (THI) was calculated out by using standard formula. Triiodothyronine (T3) and thyroxine (T4) hormones were estimated by Radioimmunoassay (RIA) technique. Serum T4 concentrations was significantly (P<0.01) lower during summer as compared to winter in all the treatment groups. Serum T4 concentration showed significant difference between treatment, between season and also between treatment and season.The thyroid levels showed alteration with the change in season, at the same time antioxidant supplementation was found to counter the seasonal stress upto an extent. 
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			INTRODUCTION

			 

			Swine production is an integral part for most of the tribal population in the North East India. Over a quarter of all Indian pigs are found in this region. Pig production in this region is invariably a small scale, backyard but market oriented business. It is practiced mainly by farmers to generate income and to fulfil socio cultural and traditional obligations. 

			 

			The effect of climate change in agriculture is well known but its effect especially in pig production is meagre. Some of the most important and evident effects of climate change especially with change in season in pig production is mediated through changes in environmental temperature, humidity etc.Swine are particularly susceptible to heat stress because they possess little tono functional sweat glands (Curtis, 1983). In addition, pigs maintain moresubcutaneous fat and this prevents effective heatdissipation (Mount et al., 1979).

			 

			Heat stress is one of the wide varieties of factors which cause oxidative stress in-vivo (Kumar et al., 2010). Reactive oxygen species (ROS), the major culprits for causing oxidative stress, are constantly generated in vivo as an integral part of metabolism. ROS may cause oxidative stress when their level exceeds the threshold value. They trigger progressive destruction of polyunsaturated fatty acids (PUFA), ultimately leading to membrane destruction. An antioxidant is a molecule that inhibits the oxidation of other molecules. Oxidation is a chemical reaction that transfers electrons or hydrogen from a substance to an oxidizing agent. Oxidation reactions can produce free radicals. In turn, these radicals can startchain reactions. When the chain reaction occurs in a cell, it can cause damage or death to the cell. Antioxidants terminate these chain reactions by removing free radical intermediates, and inhibit other oxidation reactions.

			 

			Vitamin E reacts or functions as a chain-breaking antioxidant, thereby neutralizing free radicals and preventing oxidation of lipids within membranes. At least one important function of vitamin E is to interrupt production of free radicals at the initial stage. Melatonin hormone is secreted by the pineal gland which is direct free radical scavenger acting as indirect antioxidant.

			 

			Hormonal profiles related to metabolism and stress levels are good marker of animal’s adaptability for growth under extreme conditions of summer and winter seasons.Therefore the present experiment was conducted with the primary objective of studying the combined and specific effects of some climatic parameters and antioxidants on the thyroid hormone (T3 and T4) levels in the crossbred pigs.

			 

			MATERIALS AND METHODS

			 

			Experimental Design

			The present experiment included 36 nos. of weaned, healthy and uniform sized crossbred (Hampshire X Assam local) female pigswith an average body weight of 10.30 kgs. Eighteen (18) pigs were subjected to treatment during summer and eighteenpigs (18) duringwinter. The selected animals were divided into three groups with six pigs in each group consisting of the control group (Treatment 1), animals of one group was fed melatonin (Meloset) @3 mg/animal (Treatment 2) and the other group was fed Vitamin E(Evion) @100 mg (Treatment 3) for both the seasons. The animals were fed as per standard feeding practices of the farm (Table A).

			 

			They had an access to an energy content of 3.16 Mcal/kg and crude protein content of 18.5%  respectively. The animals were fed at 10 AM and 3 PM and had free access to water.

			 

			The experimental design was approved by the Institutional Animal Ethics Committee, College of Veterinary Science, Assam Agricultural University, Khanapara, Guwahati-781022, Assam, India.

			 

			Table A: Feed composition

			
				
					
					
				
				
					
							Ingredients (%)
							Ration
					

					
							
							Maize

						
							
							55

						
					

					
							
							Wheat bran

						
							
							14

						
					

					
							
							Deoiled GNC

						
							
							16

						
					

					
							
							Soya bean

						
							
							6

						
					

					
							
							Fish meal

						
							
							6

						
					

					
							
							Min. mix

						
							
							2.5

						
					

					
							
							Common salt

						
							
							0.5

						
					

					
							
							Total

						
							
							100

						
					

				
			

			

			 

			Temperature-Humidity Index (Thi)

			Temperature-Humidity Index was calculated for the entire period from the data obtained fromAutomatic Weather Station installed in the College of Veterinary Science, Assam Agricultural University, Khanapara, Guwahati, India where the experimental animals were reared,using the following formula of Mader et al. (2006):

			 

			THI = (0.8 x Tdb) + [(RH/100) x (Tdb – 14.4)] + 46.4

			THI = (0.8 x Tdb) + [(RH/100) x (Tdb – 14.4)] + 46.4 (Table 1)

			           

			Table 1: Temperature Humidity Index (THI) during summer and winter seasons

			
				
					
					
				
				
					
							Season
							THI
					

					
							
							Mean± SE

						
					

					
							
							Summer

						
							
							82.01±0.50

						
					

					
							
							Winter

						
							
							63.16±0.30

						
					

				
			

			Summer: Tdb=29.28 and RH= 81.97; Winter: Tdb= 17.91 and RH= 68.75

			 

			Blood Collection

			About 5 ml of blood was collected from each experimental animal from the cranial venecavawith 18 gauze needle aseptically at 15 days interval for the whole experimental period. Thecollected blood was allowed to coagulate and serum was separated and stored at -20°C for estimation of T3 and T4.

			 

			Hormone Assay

			Serum triiodothyronine (T3) andthyroxine (T4) hormones were estimated by Radioimmunoassay (RIA) technique using RIA kits supplied by Immunotech, France. The tracer I-125 was used in the estimation technique which involved competition between free and isotope tagged hormones for binding to the limited antibody sites and subsequently quantification was made through calibration curve. 

			STATISTICAL ANALYSIS

			 

			The data were analysed (Analysis of variance) as per the method of Snedecor and Cochran (1994).

			 

			RESULTS AND DISCUSSION

			 

			Temperature Humidity Index

			THI was found significantly different (P<0.01) between seasons. It was 82.01±0.50 in summer and 63.16±0.30 in winter.

			 

			The present findings are in close relation to those reported by Silanikove (2000). He reported that in hot climates, high ambient temperature, humidity, wind speed and high direct and indirect solar radiation are the main environmental stressing factors that impose strains on animals . Kadzere et al. (2002) reported that THI level beyond 72 was indicative of mild heat stress, THI 75 to 78 denoted stressful condition and that beyond 78 could indicate severe stress due to heat and humidity. Antonio et al. (2003) observed that Temperature and humidity conditions affected livestock production in Central Argentina. This study evaluated the risk of thermal stress affecting dairy production. The temperature-humidity index (THI) was used to analyze the regional and seasonal effects of temperature and humidity. Statistically, the THI was found to be normally distributed. The probability of occurrence of a daily THI higher than 72 was 40 per cent for Río Cuarto during January. Regional variability of THI indicated a low risk of harmful extreme thermal stress conditions. The probability of THI being 78 or above ranges between 4 and 10 per cent for the main dairy region of Córdoba during January. Till recent times the north east India was partially untouched by the heat stress as compared to the other parts of India but now because of multiple known and unknown causes global warming has become the most important threat leading to heat stress in livestock including swine population causing various degrees of production losses. Davis and Mader (2002) reported that theTemperature-Humidity Index (THI) is a suitable climatic marker to correlate climatic stress on physiology and productivity of animals and also a reliable tool for  effective management of livestock under different climatic condition. Stress is a reaction of body to stimuli that disturb homeostasis often with detrimental effects. Domestic animals undergo various kinds of stress such as physical, nutritional, chemical, psychological and thermal stress. Thermal stress is the perceived discomfort and physiological strains associated with an exposure to an extreme hot or cold environment. Thermal stress includes both heat stress during extreme summer season as well as cold stress during extreme winter season. In tropical and subtropical regions high ambient temperature is the major constraint on animal production (Marai et al., 2007), whereas extreme low temperature in temperate regions is also detrimental to the livestock. The effect of high temperature is further aggravated when heat stress is accompanied by high ambient humidity. Excessive heat stress may cause hyperthermia and potentially have several physiological side effects. These include electrolyte imbalances (West et al., 1991), oxidative stress and enzymatic dysfunction (David et al., 2001), aberration of reproductive functions (Roth et al., 2002), reduced meat quality (Kadim et al., 2004) and eventually severe economic losses resulting from increasedmortalities and decreased overall animal performance.

			 

			Serum T3 (Triiodothyronine)

			In the present study the T3 values during summer was 0.63±0.01in treatment group 1, 0.62±0.01in treatment group 2 and 0.65±0.01 in treatment group 3 (Table 1a).

			 

			Serum T4 (Thyroxine)

			The present findings (Table 1b) are in close association with the findings obtained by Djurdjevic et al. (1992). He studied the effect of different dietary levels on serum level of T3 and T4 in Swedish X Big Yorkshire X German Landrace gilts and found that normal level of T3 and T4 as 1.48 ± 0.28 and 46.57 ± 11.37 respectively at 4 months of age which were remained unchanged until first oestrus (about 6.5 months of age) in all gilts with a significant lower concentration of T3 and T4 only at 1-3 days before parturition. On the other hand Kallfelz and Erali (1973) demonstrated a fluctuating T4 and T3 value in suckling, young adult and mature pigs and reported that the serum T4 concentration decreased significantly with age. They also found that the T3 values were highest in young adult animals. The respective values for T3 (%) and T4(μg / 100 ml of blood) were 30.1 ± 2.52 and 8.40 ± 0.54, 3.17 ±1.18 and 4.70 ± 0.45 and 32.6 ±2.20 and 2.10 ± 6.42 in suckling, young adult and mature pigs.A slight bifurcating values in comparison to the present findings were also demonstrated by Reap et al. (1978).He reported the normal serum T4 and T3 values in pigs as 3.32±0.80 and 1.70± 4.68 μg/dl respectively whereas Anderson et al. (1993) reported that the concentration of total T4, free T4,total T3 and free T3 in pig serum as 53 ng/ml,21.7pg/ml,760pg/ml and 2.74 pg/ml respectively.

			 

			Blood thyroid hormones are considered to be good indicators of metabolic status of an animal (Magdub et al., 1982).Appropriate thyroid gland function and activity of thyroid hormones are considered crucial to sustain productive animals performance in domestic animals (Todini, 2007).Based on the metabolic and physiological status of the animals the level of thyroid hormones varies.As such season, breed and age of animals has significant effect on plasma concentration of 3-3-5 –triiodothyronine (T3) and thyroxine(T4) (Bhattacharya et al., 1994; Bhattacharya et al., 1995b; Dutta et al., 2002; Bhooshan et al., 2010). The 

			Table 1(a): Serum t3 (ng/ml, mean±se) concentration in the different treatment groups during summer and winter season

			
				
					
					
					
					
				
				
					
							Treatment
							Season
							Aggregate
					

					
							
							Summer (Mean±SE)

							THI=82.01±0.50

						
							
							Winter (Mean±SE)

							THI=63.16±0.30

						
					

					
							
							1 (Control)	

						
							
							0.63±0.01b

						
							
							1.22±0.01a

						
							
							0.92±0.04a

						
					

					
							
							2(Meltonin)

						
							
							0.62±0.01b

						
							
							1.23±0.01a

						
							
							0.92±0.04a

						
					

					
							
							3 (Vitamin E)

						
							
							0.65±0.01b

						
							
							1.23±0.01a

						
							
							0.94±0.04a

						
					

					
							
							AGGREGATE

						
							
							0.63±0.01b

						
							
							1.22±0.01a

						
							
							0.93±0.02

						
					

				
			

			

			Values having same superscript do not differ significantly (both rows and columns)

			 

			Table 1(b): Serum t4 (ng/ml, mean±se) concentration in the different treatment groups during summer and winter season

			
				
					
					
					
					
				
				
					
							Treatment
							Season
							Aggregate
					

					
							Summer (Mean±SE)
							Winter (Mean±SE)
					

					
							
							1(Control)

						
							
							21.33±0.11c

						
							
							31.55±0.16ab

						
							
							26.44±0.61ab

						
					

					
							
							2(Melatonin)

						
							
							21.25±0.13c

						
							
							31.18±0.23b

						
							
							26.22±0.60b

						
					

					
							
							3 (Vitamin E)

						
							
							21.23±0.10c

						
							
							32.01±0.12a

						
							
							26.62±0.64a

						
					

					
							
							AGGREGATE

						
							
							21.27±0.06b

						
							
							31.58±0.11a

						
							
							26.43±0.36

						
					

				
			

			

			Values having same superscript do not differ significantly (Both rows and column)

			 

			thyroid gland is highly sensitive to the ambient temperature variation (Rasooli et al., 2004) and thyroid hormones are good indicators of heat stress, as exposure of animals to heat stress activates the hypothalamo-pituitary-adrenal axis (Abilay et al., 1975), and estimation of thyroid hormones could be one of the important indicators for assessment of stress in animals.

			 

			T3 and T4 concentrations in all the treatment groups during summer was found to be lower compared to winter. In summer the mean T3 concentration was lowest in treatment 2 (melatonin supplemented) followed by treatment 1 (control) and treatment (Vitamin E supplemented). Increased secretion of thyroid hormones increases body metabolism and hence heat production. Therefore decreased thyroid hormone levels during heat stress were an adaptive response and also might be an attempt to reduce metabolic rate and heat production (West et al. 1999). When the animal starts to suffer due to heat food ingestion is reduced and metabolism slows down, causing a hypo-function of the thyroid (McManus et al., 2009).Similar findings were observed by Prakash and Rathore (1999) in goats.They found significant decrease in thyroid hormones during summer months.On the other hand T3 and T4 concentration are found higher in all the treatment groups in winter compared to summer. Similar finding was reported by Hasin (2015) in goats.The T3 and T4 concentration during winter may be attributed to the fact that there is increased body metabolism contributed by increase in the food intake to maintain the body equilibrium which may be affected by the low environmental temperature leading to stimulative function of the thyroid gland.

			CONCLUSION

			 

			Seasonal stress caused due to the changes in climatic parameters has profound effect on the hormonal profile of pigs which is manifested by the variation in the hormonal levels during summer and winter. However the harmful effects of seasonal stress can be effectively dealt by incorporating melatonin and Vitamin E inthe feed which can protect the animals by their cell damage preventing action. It also paves a way for further research in specifying the dose of antioxidants depending upon the degree of stress encountered by the animals. 

			 

			Acknowledgements

			 

			The authors are thankful to the Dean, College of Veterinary Science, Assam Agricultural University, Khanapara, Guwahati, India, for providing necessary help and support in conducting the research.

			 

			Conflict of interest

			 

			There is no conflict of interest.

			 

			Authors Contribution

			 

			This work was carried out in collaboration between all authors. ‘Author AC, AB, BC, JG, AB, DJD, RK and DK’ designed the study, performed the statistical analysis, wrote the protocol, and wrote the first draft of the manuscript. ‘Author AC, SN’ and ‘Author YV’ managed the analyses of the study. ‘Author DP’ managed the literature searches.

			References

				

			
					•	Abilay T.A., Johnson H.D., Madan M. (1975).The influence of environmental heat on peripheral plasma progesterone and cortisol during the bovine oestrous cycle. J. Dairy Sci. 58: 1836-1840. https://doi.org/10.3168/jds.S0022-0302(75)84795-3

					•	Anderson A.A., Gershwin M.B., Hurley L.S. (1993). Physiology of Reproduction . In : Reproduction in farm Animals. Hafez, E.S.E., 6th Edn., W.E. Saunders, Philadelphia.  

					•	Antonio C., Andres C.R. (2003).Temperature and humidity conditions affecting livestock production in Central Argentina. Int. J. Biometeorol. 48(1): 6-9.

					•	Bhattacharyya B.N., Baruah R.N., Baruah (Sr.) K.K., Baruah K.K., Baruah A. (1994).Serum thyroid hormone in relation to age of goats. Indian Vet. J. 23: 230-232.

					•	Bhattacharyya B.N., Talukdar S.C., Baruah R.N., Baruah(Sr.) K.K., Baruah K.K. (Jr.), Baruah A. (1995b). Seasonal variation in serum thyroid hormone levels of goat. Indian Vet. J. 72: 1115-1116.

					•	Bhooshan N.; Kumar P.; Singh S.K., Yadav M.C. (2010). Status of thyroid hormones in blood plasma of goats at different ages and their correlation with other biochemical parameters. Indian J. Anim. Sci. 80: 634–637.

					•	Curtis S.E. (1983). Environmental Management in Animal Agriculture. Ames; Iowa State University Press.

					•	David M.H., Garry R.B., Larry W.O., Linjing X., Ronald D.M., Carl V.G. (2001). Mechanisms of circulatory and intestinal barrier dysfunction during whole body hyperthermia. Am. J. Physiol. Heart Circ. Physiol. 280: H509-H521.

					•	Davis M.S., Mader T.L. (2002). Accounting wind speed and solar radiation in temperature humidity index. American Society Anim. Sci. 42:137-139.

					•	Djurdjevic D.J., Molnar O., Gvozdic D. (1992). Effects of various quantities of dietary iodine on total serum T3 and T4 in gilts during various phases of the reproductive cycle. Glas. Srp. Akad. Nauka (Med). 42: 123-129

					•	Dutta D.J., Sarmah B.K., Bhattacharyya K.K., Sarmah B.C., Goswami J. (2002). Serum thyroid hormone concentrations in relation to some physiological parameters in goats. J. Nuclear Agric. Biol. 31 (3-4): 209-212.

					•	Hasin D. (2015).Thermal stress physiology and effect of melatonin on goats with special reference to hsp70 under agro-climatic conditions of Assam. PhD thesis, Assam Agricultural University, Khanapara, Guwahati-22

					•	Kadim I.T., Mahgoub O., Al-Ajmi D.S., Al-Maqbaly R.S., Al- Mugheiry S.M., Bartolome D.Y. (2004). The influence of season on quality characteristics of hot-boned beef m. longissimusthoracis. Meat Sci. 66: 831–836. https://doi.org/10.1016/j.meatsci.2003.08.001

					•	Kadzere C.T., Murphy M.R., Silanikove N., Maltz E. (2002). Heat stress in lactating cows : a review.  Livestock Prod. Sci. 77 : 59-91. https://doi.org/10.1016/S0301-6226(01)00330-X

					•	Kallfelz F.A., Erali R.P. (1973). Thyroid function tests in domesticated animals : Free thyroxine index. Am. J. Vet. Res. 34: 1449-1450.

					•	Kumar S.B.V, Singh G, Meur S.K. (2010). Effects of addition of electrolyte and ascorbic acid in food during heat stress in buffaloes. Asian-Aust. J. Anim. Sci. 23(7): 880-888.

					•	Mader T.L., Kreikemeier W.M. (2006). Effects of growth promoting agent and seasons on blood metabolites and body temperature in heifers. J. Anim. Sci. 84(4):1030-1037 https://doi.org/10.2527/2006.8441030x

					•	Magdub A., Johnson H.D., Belvea R.L. (1982). Effect of environmental heat and dietary fober on thyroid physiology of lactating cows. J. Dairy Sci. 65(12): 2323-2331. https://doi.org/10.3168/jds.S0022-0302(82)82504-6

					•	McManus C., Paludo G.R., Louvandini H., Gugel R., Sasaki L.C.B., Paiva S.R. (2009). Heat tolerance in Brazilian sheep: physiological and blood parameters. Trop. Anim. Hlth. Prod. 41: 95-101.	https://doi.org/10.1007/s11250-008-9162-1

					•	Marai I.F.M., El-Drawany A.A., Fadiel A., Abdel-Hafez M.A.M. (2007). Physiological traits as affected by heat stress in sheep. Small Rum. Res. 71: 1-12. https://doi.org/10.1016/j.smallrumres.2006.10.003

					•	Mount L.E. (1979).  Adaptation to thermal environment: Man and his productive animals. Edward Arnold Limited, Thomson Litho Ltd, East Kilbride, Scotland

					•	Prakash P., Rathore V.S. (1999). Seasonal variation in blood profiles of triiodothyronins and thyroxine in goats. Indian J. Anim. Sci. 61: 1311-1312.

					•	Rasooli A., Nouri M., Khadjeh G.H., Rakesh, A. (2004). The influence of seasonal variations on thyroid activity and some biochemical parameters of cattle. Iranian J. Vet. Res. 5(2): 1383-1391.

					•	Reap M., Cass C., Highttowe D. (1978). Thyroxine and triiodothyronine level in ten species of animals. South Western Vet. 31:31.

					•	Roth Z., Arav A., Braw-Tal  R., Bor A., Wolfenson D. (2002). Effect of treatment with follicle-stimulating hormone or bovine somatotropin on the quality of oocytes aspirated in the autumn from previously heat-stressed cows. J. Dairy Sci. 85: 1398-1405. https://doi.org/10.3168/jds.s0022-0302(02)74207-0

					•	Silanikove N. (2000). The physiological basis of adaptation in goats to harsh environments. Small Rum. Res. 35: 181-193. https://doi.org/10.1016/S0921-4488(99)00096-6

					•	Snedecor G. W., Cochran W. G. (1994). Statistical methods (eighth edition). Calcutta, India: Oxford & IBH Publishing Co.

					•	Todini L., Malfatti A., Valbonesi A., Trabalza-Marinucci M., Debenedetti A. (2007). Plasma total T3 and T4 concentrations in goats at different physiological stages, as affected by the energy intake. Small Rum. Res. 68: 285-290. https://doi.org/10.1016/j.smallrumres.2005.11.018.

					•	West J.W. (1999). Nutritional strategies for managing the heat stressed dairy cows. J. Anim. Sci.77(2): 21-35

					•	West J.W., Mullinix B.G., Sandifer T.G. (1991). Changing dietary electrolyte balance for dairy cows in cool and hot environments. J. Dairy. Sci. 74: 1662-1674. https://doi.org/10.3168/jds.S0022-0302(91)78329-X

			

			 

			 

		

	OEBPS/image/775.png
Advances in Animal and Veterinary Sciences

@ grossMﬂk

Thyroid Response to Temperature Humidity Index Incrossbred Pigs
Supplemented with Antioxidants during Summer and Winter Season

OPENBACCESS

Research Article

ARINDAM CHAKRABORTY', ANUBHA BaruaH!, B.C. SarmaH!, J] Goswami!, ARUNDHATI Bora!, DJ
Dutta!, RK Biswas?, DHIRESWAR KariTa%, S Naskar*, Y Vasur’, Donna PHANGCHOPT®

!Department of Veterinary Physiology, College of Veterinary Science, Assam Agricultural University, Khanapara,
Guwahati-22, India; *Department of ARGO, College of Veterinary Science, Assam Agricultural University, Khana-
para, Guwahati-22, India;’PL, AICRP on Pig. College of Veterinary Science, Assam Agricultural University, Khan-
apara, Guwahati-22;*ICAR-IIAB,PDU Campus, Nambkum, Ranchi, Jharkhand. "NRC on Pig,Rani, Guwahati;
“Asst. Professor, Department of Animal Genetics and Breeding, Lakhimpur College of Veterinary Science, Assam
Agricultural University, Joyhing, North Lakhimpur, India.

Abstract | The present experiment was conducted to study the changes oftriiodothyronine (T3) and thyroxine (T4)
hormones in the crossbred pigs (Hampshire x Assam local) under tropical climate and high rainfall conditionof
Assam, India. The experiment included a total of 36 numbers of crossbred weaned female pigs. Eighteen (18) animals
were subjected to treatment separately during summer and winter. The selected animals were divided into three
groups with six pigs in each group consisting of the control group (Treatment 1), one group was fed melatonin @3
mg/animal (Treatment 2) and the other group was fed Vitamin E @100 mg (Treatment 3) for both the seasons.
The animals were maintained in the College of Veterinary Science (AICRP on Pig), Assam Agicultural University,
Khanapara, Guwahati-781022. The Temperature-Humidity Index (THI) was calculated out by using standard
formula. Triiodothyronine (T3) and thyroxine (T4) hormones were estimated by Radioimmunoassay (RIA) technique.
Serum T4 concentrations was significantly (P<0.01) lower during summer as compared to winter in all the treatment
groups. Serum T4 concentration showed significant difference between treatment, between season and also between
treatment and season.The thyroid levels showed alteration with the change in season, at the same time antioxidant
supplementation was found to counter the seasonal stress upto an extent.

Keywords | Antioxidants, THI, Pigs

Editor | Kuldeep Dhama, Indian Veterinary Research Institute, Uttar Pradesh, India.
Received | May 04, 2017; Accepted | June 24, 2017; Published | June 28,2017

“Correspondence | Arindam Chaksaborty, Department of Veterinary Physiology, College of Veterinary Science, Assam Agricultural University, Khanapara, Gu-
wahati-22, India; Email: arindamel 92@gmail.com

Citation | Chakraborty A, Baruah A, Sarmah BC, Goswami J, Bora A, Dutta D], Biswas RK, Kalita D, Naskar S, Vashi Y, Phangchopi D (2017). Thyroid response
to temperature humidity index incrossbred pigs supplemented with antioxidants during summer and winter season. Adv. Anim. Vet. Sci. 5(6): 271-275.

DOI | http/dx.doi.org/10.17582 journal.aavs/2017/5.6.271.275

ISSN (Online) | 2307-8316; ISSN (Print) | 2309-3331

Copyright © 2017 Chakraborty et al. This is an open access aricle distributed under the Creative Commons Attribution License, which permits unrestricted use,
distribufion, and reproduction in any medium, provided the original work is properly cited.

INTRODUCTION

but its effect especially in pig production is meagre. Some
of the most important and evident effects of climate
change especially with change in season in pig production
is mediated through changes in environmental tempera-
ture, humidity etc.Swine are particularly susceptible to
heat stress because they possess little tono functional sweat
glands (Curtis, 1983). In addition, pigs maintain moresub-
cutaneous fat and this prevents effective heatdissipation

Swine production is an integral part for most of the trib-
al population in the North East India. Over a quarter
of all Indian pigs are found in this region. Pig production
in this region is invariably a small scale, backyard but mar-
ket oriented business. It is practiced mainly by farmers to
generate income and to fulfil socio cultural and traditional

obligations.

The effect of climate change in agriculture is well known

(Mount et al., 1979).

Heat stress is one of the wide varieties of factors which
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