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Seasonal changes in the activity and morphology of the sweat glands of goats
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The present study was aimed at clarifying seasonal changes in the morphology and ac​tivity of sweat glands in goats and studying physiological responses like body tempera​ture, respiratory rate and pulse rate. The work was done under two atmospheric categories during June 1988 to June 1989. The first one extended from November to February (cold season), and the second one from June to August (hot season). Apparently healthy 5 mature female Baladi goats were used. Esti​mation of evaporation rate and physiological parameters (rectal temperature, respiratory and pulse rate) were recorded in cold and hot sea​sons.
Cutaneous evaporation rate was estimated cobalt by chloride paper method (Chowdhury and Sadhu 1961). Skin biopsies (1cm2) were taken from neck and raidside regions in hot and cold seasons. Vertical histological sec​tion, 10µ. thick, were prepared and stained with Harris haematoxylin and eosin for gen​eral histological sweat (Cleark 1981). The diameter of secretory units of sweat glands measured in each season by using micrometer eye-piece calibrated on a stage micrometer to the nearest 0.1µ.
Moisture loss from the skin was not de​tected during cold season but was detected in the beginning of April at dry ambient tem​perature (22.00°C) and relative humidity (72.33±3.65%). The increase in the ambient temperature was accompanied with increase in the cutaneous evaporation rate until reach​ing maximum at 30°C (June to July). These re​sults are in agreement with those of Robert-shaw (1968) that exposure of goats and sheep to 20°C did not result in any spontaneous dis​charge of moisture on the surface of skin. Alien and Bligh (1969) reported that exposure of goats to moderate temperature (20°-25°C) cause a sustained water vapour loss from the skin.
During cold season the sweat glands were lined by flattened epithelium cells. The glan​dular wall was thin and myoepithelium ill dis​tinct. The lumen contained no secretion. Dur​ing hot season the lining epithelium of secre​tory units became cuboidal with bleb-like cy-toplasmic projection. The lumen sometimes contained secretion. Kimura and Aoki (1962) reported that the lining epi-thelium of secre​tory units of sweat glands were flattened and exhibited a squamous appearance. After in-tradermal injection of adrenaline the secretory cells became columnar. Jenkinson and Elder (1979) found that when sheep and goats were exposed to hot environment the secretory cells became columnar. During recovery in cool environment the cells were cuboidal.
There was a highly significant increase in the diameter of secretory units of sweat glands in cold season (Table 1). Similar result was re​corded by Hayman and Nay (1958) in cattle.
The volume of sweat glands was larger in winter than in summer.
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Table (1): Effect of some physiological parameters, the diameter of the sweat gland and the relative evaporation rate.
	Parameter
	Hot season
	Cold season

	
	7AM
	1 pm
	Average/day
	7 am
	1 AM
	Average/day

	Rectal temperature (C°)
	38.56±0.27
	39.19±0.27
	38.87±0.31
	38.30±0.29
	39.09±0.36
	38.69±0.39

	Respiratory rate (cycle/min)
	27.78±2.57
	39.71±7.85
	33.74±5.96
	18.66±1.61
	24.47±2.82
	21.56±2.90

	Pulse rate (pulse/min)
	85.20±13.51
	90.30±11.69
	87.75±2.55
	104.01±12.31
	109.25±11.06
	106.50±2.50

	Diameter of the sweat gland (µ)
	
	
	
	
	
	

	Neck region
	
	68.41±14.66
	**125.41±20.84
	
	

	Midside region
	
	62.61±11.70
	**123.30±19.00
	
	

	Relative evaporation
	
	June 37.83±9.58-December
	
	
	

	Rate (min)
	
	July 40.66±5.25-January
	
	
	

	
	
	August 66.83±14.41-February
	
	
	

	
	
	March
	
	
	

	
	
	April 108.33±19.50
	
	
	


±Standard deviation variation (P<0.05); ** highly significant (P<0.01).
was observed in body temperature and a sig​nificant increase in respiratory rate. This was confirmed by Robertshaw (1982) who reported that pulmonary route is a primary evaporative heat loss mechanism. Pulse rate increased sig​nificantly in cold season. This could be be​cause of increasing metabolic rate in cold season due to secretion of thyroxin and adre​naline (Guyton 1981).
REFERENCES
Alien T E and Bligh J 1969. A comparative study of the temporal patterns of cutaneous water vapour loss from some domesticated mammals with epitrichial sweat glands. Comparative Biochemistry and Physiology 31 :347-63.
Chowdhry D R and Sadhu D P. 1961. Rate of evaporation from different regions of skin of Indian zebu cattle. Nature, London 189 : 49.
Clark G. 1981. Slain ing Procedures. 4th edn. Williams and Wilkins, Baltimore, London.
Guuton G 1981. Textbook of Medical Physiology. 5th edn. WB Saunders Company, Philadelphia, London, Tornt.
Hayman R H and Nay T, 1958. Effect of season and exercise sweat gland volume. Australian Journal of Agricultural Research 9 : 385.
Jenkinson D M andElderH Y. 1979. Theuhrastructureof sweat glands of ox, sheep and goats during sweat​ing and recovery, Journal of Anatomy 129 : 117-40.
Kimura S and Aoki T. 1962. Functional activity of the apocrine. Sweat glands in goats. Tohokujournal of Experimental Medicine 8-22.
Robertshaw D. 1968. The pattern and control of sweating in the sheep and goats. Journal of Physiology 198: 531-39.
Robertshaw D. 1992. Proceedings of Third International Conference on Goats. Production and Disease pub​lish Co., Scottsdala, Arizon.
