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Abstract

Present study in goat (Capra hircus) was conducted to identify the hormonal level during different
seasons. Understanding the seasonal patterns of thermoregulation in caprine is crucial to develop the
efficient livestock in the subtropics. Thus, the aim of the current research was to evaluate the level of
adaptation by change in hormonal profile during different seasons in goats. The study was conducted on
indigenous goats (N=30) to investigate the hormonal profile. The significant (p< 0.05) rise in the
physiological reactions occurred in goats during summer showing a positive correlation with the
temperature and physiological responses so as to overcome the environment stress during different
summer of animals. The variations in blood hormonal components observed in the goats during summer
seasons depicting its thermotolerance. The significant (p< 0.05) increase in cortisol concentrations was
high during summer showing a direct relationship with efficient water balancing mechanism in the body.
Plasma cortisol concentration increased significantly in winter and summer season but within normal
range in control (spring).The higher concentration of plasma cortisol level in summer is mainly due to
cope up with stress conditions and to maintain homeostasis through various actions.
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Introduction

India occupies first position in terms of goat population and milk production. Chevon (goat
meat) is most preferred and widely consumed meat in the country reported by Livestock
Production Statistics of India — 2018. Since ancient times goat milk has traditionally been
known for its medicinal properties and has recently gained importance in human health due to
its proximity to human milk for easy digestibility and health promoting traits. Still research is
needed to explore and validate medicinal properties of goat milk for projecting it as therapeutic
milk for human health. Demand for goat milk and milk products for internal consumption and
export is expected to rise in coming years. Goat husbandry provides glimpses of future hope
for employment generation, nutritional security and prosperity to the millions of small and
marginal farmers in the country (FAO 2015) [,

Among all species of farm animals, Goats converts low quality feed materials to high quality
proteins. Goats are efficient browsers and prefer eating brushy plants along with some other
woody and weedy plants found on the ranges. Goats are able to digest a large variety of fibre
and roughage. Goats have the widest ecological range and have been poor people most reliable
livelihood resource since their domestication during Neolithic Revolution about 10 millennia
ago. Goat plays a significant role in providing supplementary income and livelihood to
millions of resource poor farmers and landless labourers of rural India. Small ruminant rearing
ensures self-employment and acts as a cushion in distress situations like drought and famine
(Mlambo and Mapiye 2015) (121,

Performance of the livestock is influenced by several factors including the type of production
systems, breed, age, sex, nutritional level, hormonal status, and environment (Habibu et al.,
2016) 1. The agro-ecological zone as described by temperature, rainfall, topography, and
vegetation is found to be a significant source of variation for animal production (Mpofu et al.,
2017) I8 Livestock having superior productive traits may produce poorly when the
environment is not favourable due to negative interaction between their genetic merit and
environmental variables (Mpofu et al., 2017) [*3],

The serum cortisol concentration profiles indicated stress level of the animal and seasonal
variation is detected in daily cortisol secretion patterns. During heat and cold stress there is
significant increase in cortisol level. Although the possible circadian variation of cortisol
secretion in goats is completely masked by external factors, and the lighting conditions do not
have immediate effects on the daily secretion patterns (Johansson et al., 2009) ],
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The seasonal variation in the overall cortisol levels is most
probably related to the changes in photoperiod. The
significant deviations in the level of cortisol which might be
due to a metabolic shift in the stressed animals to cope with
the imposed stress as cortisol plays an important role in all

types of stress (Caroprese et al., 2012; Sivakumar et al., 2010)
4,171

Materials and Methods

Location and experimental period

The study was conducted at Karnal, India located at an
altitude of 240 meters above the mean sea level and at
29°42°3” N latitude and 76°59°6” E longitude. The
experiments were conducted in winter (December — January),
spring/thermoneutral (March) and summer (May) seasons
with an average Temperature-Humidity Index (THI) of 59.27,
70.97 and 84, respectively. The Temperature Humidity Index
(THI) was calculated by using the equation of THI= 0.72 x
(Cdb + Cwb) + 40.6 (Mc Dowell, 1976) ', where, Cdb =
Average dry bulb (°C), Cwb = Average wet bulb (°C).

Table 1: Environmental parameters in different seasons during the
experimental days

Temperature (°C) |Dry bulb|Wet bulb THI
Maximum|Minimum| 1 |2 | 1 | 2
Winter [Dec-Jan| #21.1 10.8 ]13.25/19.3|8.25|18.1(61.80,

TNZ | March | +27.4 20.7 23.4127.0(18.4|21.6|73.14
Summer| May +40.1 33.7 35.2140.1|27.6/31.4|88.94

Season |Months

Animals and sampling

The blood samples for the study were collected from National
Dairy Research Institute situated at Karnal from ten numbers
(n=10) of male goats of 2-3 years of age and average body
weight of 28.8 + 0.7, 27.15 + 0.55 and 27.91 + 0.82 kg
respectively, each during winter (cold), spring (thermoneutral)
and summer (hot) seasons. The Cortisol concentration in the
plasma samples were estimated by using Goat Cortisol ELISA
kit, catalogue no. E0021Go, 96 tests from Bioassay
Technology Laboratory. This kit is a sandwich enzyme
immunoassay used for the quantitative measurement of
Cortisol (COR) in Goat’s serum or plasma. This kit uses
Enzyme- Linked Immunosorbent Assay (ELISA). COR is
added to the wells precoated with COR monoclonal antibody.
After incubation a biotin- conjugated anti- Goat COR
antibody is added and binds to Goat COR. After incubation
unbound biotin-conjugated anti-Goat COR antibody is
washed away during a washing step. Streptavidin- HRP is
added and binds to the biotin-conjugated anti- Goat COR
antibody. After incubation unbound Streptavidin- HRP is
washed during a washing step. Substrate solution is then
added and colour develops in proportion to the amount of
Goat COR. The reaction is terminated by the addition of
acidic stop solution and absorbance is measured at 450nm.

Statistical analysis

All the statistical analysis was carried out to find Mean +
S.E.M. One-way ANOVA was done to find out the significant
difference between seasons.

Results and Discussion
The present study was conducted in goat (Capra hircus) to
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identify of cortisol level in during different seasons.

Cortisol (ng/ml)

Mean = S.E.M values of plasma cortisol level showed
significant (p< 0.05) variation between levels in goats during
different seasons are presented in table 2 and depicted in
Fig.1. The average cortisol concentrations in plasma of the
animals during winter, spring and summer were 5.14 + 0.05,
4,92 + 0.05 and 7.12 + 0.08 ng/ml, respectively. Cortisol
levels during winter was significantly (P< 0.05) lower than
summer but higher than spring however there were significant
difference when the concentrations during spring was
compared to that of winter and summer. The average urea
value of plasma was increased by 45.73% from spring to
summer increase 38.52% from winter to summer and 4.47%
increase from spring to winter.

The concentration of serum cortisol in cold and heat stress
conditions was higher than thermoneutral temperatures. This
finding was similar to those of Becker et al., (1997) Bl in pigs
and Nazifi et al., (2003) 1 in fat tail sheep, who showed that
the concentration of cortisol increased significantly during
both extreme heat and cold thermal exposures, although the
response was greater in the heat than in the cold it was
suggested that high ambient temperature may have elevated
glucocorticoid hormone. In this respect, Abilay et al., (1975)
[ reported that plasma cortisol concentration showed a
gradual increase in cattle exposed to acute thermal exposure.
Similarly, Wise et al., (1988) I8 reported that serum cortisol
concentration was significantly higher in heat-stressed cows
than in cows under air conditioning. Also, Kaushish et al.,
(1997) I reported that the increase in cortisol level during
heat stress was significant in goats. In contrast to the above
reports, Salem et al., (1991) [ reported that in sheep the
mean value for cortisol was significantly higher in winter than
in summer, because in cold stress conditions cortisol had a
significant negative correlation with serum cholesterol. The
effect of cortisol on fat metabolism is an increase in
cholesterol catabolism and serum concentration of free fatty
acids. Hence, the significant correlation between serum
cortisol and cholesterol is logical. Ashutosh et al., (2001) [
reported that in Indian native sheep the concentration of
serum cortisol showed maximal increase during summer than
the spring.

Cortisol plays an important role in all types of stress as it is a
classic endocrine response to stress (Kannon et al., 2000) (€1, |t
is used as an indicator of animal welfare, since its level
increases during times of distress. A significant increase of
cortisol in affected goats was well documented and our results
coincided with earlier works (Caroprese et al., 2012;
Sivakumar et al., 2010) [ 71, 1t is indicated that there were
significant deviations in the levels of blood biochemical
which might be due to a metabolic shift in the stressed
animals to cope with the imposed stress reported by Noura El-
Shahat Attia in 2016 [*91,

Table 2: Mean + S.E.M. values of serum cortisol levels of goats
during different seasons

Parameter Winter Spring Summer
Cortisol (ng/ml) 5.14°+0.051 | 4.9°+0.50 | 7.12°+0.08
Means with different superscripts (a, b and c) within same rows
differ significantly (P< 0.05)
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Fig 1: (Mean = SEM) values of Plasma Cortisol concentration in goats during different seasons. Bars with different alphabets differ significantly
(P<0.05). W= winter, Sp = spring and Su = Summer Season

Conclusion

Cortisol plays an important role in all types of stress due to its
classic endocrine response to stress. Cortisol level increases
during times of distress and various studies suggested that
there is seasonal variation in endocrine profile of goats on
account of varying degrees of homeostasis responses, and it
may be regulated by associated changes in physiological,
electrolyte related with body fluid metabolism in goats. It is
reported that the concentration of serum cortisol in cold and
heat stress conditions is higher than thermoneutral
temperatures. In present study, the concentration of cortisol
increased significantly during both extreme heat and cold
thermal exposures and increase in cortisol level during heat
stress was significant in goats, which influence the
performance of the goat.

References

1. Abilay TA, Mitra R, Johnson HD. Plasma cortisol and
total progestin levels in Holstein steers during acute
exposure to high environmental temperature (42 °C)
conditions. Journal of Animal Science 1975;41:113-117.
Ashutosh Dhanda OP, Kundu RL. Effect of climate on
the seasonal endocrine profile of native and crossbred
sheep under semi-arid conditions. Trop Anim Health
Prod 2001;33:241-252.

Becker BA, Klir JJ, Matteri RL, Spiers DE, Ellersiek M,
Misfeldt ML. Endocrine and thermoregulatory responses
to acute thermal exposures in 6-month-old pigs reared in
different neonatal environments. J Therm Biol
1997;22:87-93.

Caroprese M, Albenzio M, Bruno A, Annicchiarico G,
Marine R, Sevi A. Effects of shade and flaxseed
supplementation on the welfare of lactating ewes under
high ambient temperatures. Small Ruminant Research
2012;102(2-3):177-185.

FAO. Climate change and food systems: global
assessments and implications for food security and trade.
Food Agriculture Organization of the United Nations
(FAO) 2015. Awvailable in: http://www.fao.org/3/a-
i4332e.pdf.

Habibu B, Kawu MU, Makun HJ, Aluwong T, Yaqub
LS. Seasonal variation in body mass index, cardinal
physiological variables and serum thyroid hormones
profiles in relation to susceptibility to thermal stress in
goat kids. Small Ruminant Research 2016;145:20-27.
Johansson D, Kiessling A, Zahl IH, Samuelsen BO.
Pharmacokinetics, plasma cortisol and effectiveness of

10.

11.

12.

13.

14.

15.

16.

17.

18.

~ 2656~

benzocaine, MS-222 and isoeugenol measured in
individual dorsal aorta-cannulated Atlantic salmon
(Salmo salar) following bath administration. Aquaculture
2009;286(3-4):301-308.

Kannon G, Terril T, Kouakou B, Gazal O, Gelaye S,
Amoah E et al. Transportation of goats: effect on
physiological stress responses and live weight loss. J
Anim. Sci 2000;78:1450-1457.

Kaushish SK, Sengupta BP, Georgie GC. Effect of
thermal stress and water restriction on cortisol level of
Beetal and Black Bengal goats. Ind J Anim Sci
1997;67:1104-1105.

Livestock Production Statistics of India — 2018 in
veterinary extension, vetextension.com

McDowell GH. Hormonal control of glucose
homoeostasis in ruminants. Proceedings of the Nutrition
Society 1976;42:149-167.

Mlambo V, Mapiye C. Towards household food and
nutrition security in semi-arid areas: What role for
condensed tannin-rich ruminant feedstuffs? Food
Research International 2015;76:953-961.

Mpofu TJ, Ginindza MM, Siwendu NA, Nephawe KA,
Mtileni BJ. Effect of agro-ecological zone, season of
birth and sex on preweaning performance of Nguni calves
in Limpopo Province, South Africa. Tropical Animal
Health and Production 2017;49:187-194.

Nazifi S, Saeb M, Rowghani E, Kaveh K. The influences
of thermal stress on serum biochemical parameters of
Iranian fat-tailed sheep and their correlation with
triiodothyronine (T3), thyroxine (T4) and cortisol
concentrations. Comp Clin Path 2003;12:135-139.

Noura El-Shahat. AttiaPhysiological, hematological and
biochemical alterations in heat stressed goats. BVMJ
2016;31(2):56-62.

Salem MH, El-Sherbiny AA, Khalil MH, Yousef MK.
Diurnal and seasonal rhythm in plasma cortisol,
triiodothyronine and thyroxine as affected by the wool
coat in Barki sheep. Ind J Anim Sci 1991;61:946-951.
Sivakumar V, Singh G, Varshney V. Antioxidants
Supplementation on Acid Base Balance during Heat
Stress in Goats. Asian Aust. J Anim. Sci 2010;23:462-
1468.

Wise ME, Armstrong DV, Huber JT, Hunter R, Wiersma
F. Hormonal alterations in the lactating dairy cow in
response to thermal stress. J Dairy Sci 1988;71:2480-
2485.


http://www.thepharmajournal.com/

