IOSR Journal of Agriculture and Veterinary Science (IOSR-JAVS)
e-1SSN: 2319-2380, p-ISSN: 2319-2372. Volume 7, Issue 3 Ver. | (Apr. 2014), PP 15-18
www.iosrjournals.org

Ambient Temperature Associated Variations In Serum Urea And
Creatinine In Marwari Goats

Gurdeep Kour®, Nalini Kataria?, Ninad Sahebrao Lawhale®
!(Department of Veterinary Physiology, Khalsa College of Veterinary and Animal Science, Amritsar, India)
?(Department of Physiology, College of Veterinary and Animal science, Bikaner, India)
¥(Department of Veterinary Pathology, Khalsa College of Veterinary and Animal Science, Amritsar, India)

Abstract : The present investigation was carried out on 540 apparently healthy Marwari goat of either sex,
between 5 months to 4 years of age, to assess ambient temperature associated variations in serum metabolites of
hepatic functions during moderate (October and November), hot (May and June) and cold (December and
January) ambient temperature periods. In each ambient temperature period 180 blood samples were collected
and the animals were grouped into male (90) and female (90). Further each group was divided according to age
as 5-10 months (30 male and 30 female); 1-2 years (30 male and 30 female) and 2.5-4 years (30 male and 30
female). Serum metabolites of hepatic functions included in the study were urea and creatinine and the overall
mean values were 5.62+0.20 mmol/l (3-14 mmol/l) and 94.97+2.90 pumol/l (55-153 pmol/l) respectively. The
mean value of serum creatinine was significantly (p<0.05) higher during hot and non significantly higher
(p>0.05) during cold ambient temperature periods in comparison to overall moderate mean values,
respectively. In each ambient temperature period the sex effect was significant (p<0.05) for both metabolites
serum urea and serum creatinine, the values were higher in male animals. In each ambient temperature period
the age effect was significant (p<0.05) for both the metabolites, serum urea and serum creatinine the values
being highest in the animals of 2.5-4 years of age. The present study indicated that extreme ambience can
stimulate the liver of the animals of both the sexes and all age groups, which was reflected in the form of
increased activity metabolites in the serum.
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. Introduction

Different regions in most parts of the world have different climates, and the major climatic variables,
like temperature, humidity, rainfall and solar radiation affect livestock. In general animals are drastically
affected at all levels of their organization by any change in their thermal surroundings and the processes of
adaptation of organisms to seasonal changes involve variation in every aspect of physiology [1]. Temperature
variations can affect productivity and resistance to infectious diseases and produce economical losses to animal
owners [2].

The variations in the values of metabolites can occur due to climatic conditions, sex and age.
Knowledge of these variations is imperative for a clinician to interpret the results for thorough investigation of
an animal. The serum metabolite profile helps in assessing the metabolic status of the body. Stress goaded
cortisol rise, may be due to disease or environment, affects carbohydrate, protein and fat metabolism [3]. Since
the liver is the hub of metabolic processes, the variations in these matabolites depict hepatic functions fairly in
clinical cases. These include total proteins, cholesterol, total fatty acids, glucose, urea and creatinine, reasonably
representing the metabolism.

1. Materials And Methods

The study was carried out on five hundred and fourty apparently healthy Marwari goat of either sex,
between 5 months to 4 years of age which were screened to determine ambient temperature associated variations
in serum metabolites of hepatic functions.

Blood samples were collected during slaughtering (jugular vein) from private slaughter houses
(Bikaner, Rajasthan). It was carried out in morning hours during moderate, hot and cold ambient temperature
periods. Blood was collected directly into the clean, dry test tubes without any anticoagulant in duplicate. After
collection of the blood, test tubes were kept in the slanting position for 30 minutes and blood was allowed to
clot. Then the clot was separated from the walls of the each test tube with the help of sterilised stainless steel
wire and then each test tube was centrifuged at 3000 rpm for 10 minutes. Supernatant clear serum was pipetted
out into sterilised plastic vials. Only non-haemolysed serum samples were used.

The total experiment was divided into three periods:
l. Period-1 (Moderate ambient temperature, 34.34 + 0.26 °C) / Control period) (October and November).
This serves as control period.
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Il. Period-11 (Extreme cold ambient temperature, 6.83 + 0.30 °C) (December and January). The results of the
period were compared with that of control period (moderate).
I1l.  Perriod-1Il (Extreme hot ambient temperature, 42.31 + 0.32 °C) (May and June). The results of this
period were compared with that of control period (moderate).
The following parameters were analyzed to achieve the objectives. Serum metabolites of hepatic functions:
i. Urea (It was determined by diacetyl monoxime method of Natelson [4].
ii. Creatinine (It was determined by the method of Bonsnes and Taussky [4].
The statistical analysis of the data collected was done [5].

1. Results And Discussion
The present investigation was carried out on 540 apparently healthy Marwari goat of either sex, between 5
months to 4 years of age, to assess ambient temperature associated variations in serum metabolites of hepatic
functions. Mean + SEM values of serum urea, creatinine and total proteins are presented in Table 1.

1.1 Urea

The overall mean value of urea was 5.62+0.20 mmol/l which obtained from 540 animals irrespective of
sex and age. The range was from 3-14 mmol/l. Moderate overall mean value was 5.10+0.20 mmol/I obtained
during moderate ambient temperature period. The findings of present study were similar to the observations of
[6; 7; 8; 9] in goats; and lower than the reportings of [10; 11; 12] in goats. Some situations like dehydration or
renal failure may produce increase of serum urea [13].

1.1.1  Effect of hot and cold ambient temperature on serum urea:

The mean value of urea was significantly (p < 0.05) higher during hot and lower during cold ambient
temperature periods in comparison to overall moderate mean value. The result was in accordance with the
reports of [14] in sheep; [15] and [16] in camel. Environmental stress can influence the urea cycle in hepatocytes
[17], thereby causing profound effect during very hot and very cold conditions [18].

1.1.2  Effect of sex on serum urea:

The mean values in all the ambient temperature periods were significantly (p <0.05) higher in male
than female animals. [19] observed higher serum urea in male than female sheep. However, [7; 20; 21; 22; 23]
did not observe sex effect in goats.

1.1.3  Effect of age on serum urea:

Age effect showed a significant (p <0.05) increase in the mean values being lowest in the animals of 5-
10 months of age. Earlier workers also reported the similar effect of age on serum urea values in goats [7; 20;
21; 22; 23; 24]. [3] did not observe significant (p <0.05) effect of age. [19] observed significant age effect in
sheep.

1.2 Creatinine

The overall mean value of creatinine was 94.97 + 2.90 umol/l which was obtained from 540 animals
irrespective of sex and age. The range was 55-153 pumol/l. Moderate overall mean value was 83.23%2.94 umol/I
which was obtained during moderate ambient temperature period.

The range and overall mean values in present studies were more or less similar to the values given by
earlier workers in healthy goats viz. [3; 7; 8; 11; 20; 25; 26; 27; 28] and higher than that published by [22] and
[12]. The normal values of blood constituents can be affected by age, sex, breed, nutrition and other factors [3].
Creatine undergoes no catabolic reaction other than decomposition to creatinine [29].

1.2.1  Effect of hot and cold ambient temperatures on serum creatinine:

The mean value of creatinine was significantly (p < 0.05) higher during hot and non significantly
higher (p>0.05) during cold ambient temperature periods in comparison to overall moderate mean value. These
results are well supported by earlier findings in camel [16] and sheep [30]. Higher serum creatinine
concentration in hot ambient period could be because of higher metabolic activity in liver and muscle due to
environmental stress [3]. Cortisol [31] stimulated creatine metabolism in liver could result in higher creatinine
formation. [3] asserted about creatinine levels as good indicators of stress since increased levels indicated
catabolism. [32; 33] attributed higher serum creatinine in summer to decreased GFR and increased muscle
breakdown or activity.
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1.2.2  Effect of sex on serum creatinine:

The mean values in all the ambient temperature periods were significantly (p <0.05) higher in male
animals than female animals. Concerning the effects of sex on serum creatinine in goats, contradictory results
were obtained in the literature. In accordance with the results of present study, [3; 7; 20; 28] showed that sex
had significant influence with higher value in male goats. According to [25; 12], sex had no significant effect on
serum creatinine in goats. [22] reported the significant increase in concentration of serum creatinine in females.

1.2.3  Effect of age on serum creatinine:

Age effect showed a significant (p<0.05) increase in the mean values being lowest in the animals of 5-
10 months of age. These results corroborated the earlier findings of [7; 24; 25; 28] on goats. However, [3] in
goats; [19] in sheep and [34] in camels. However, [35] in camels did not observe significant (p<0.05) effect of
age.

V. Tables
Table 1: Mean + SEM values of serum urea and creatinine in Marwari goats.
Urea Creatinine
S.No. Effects (mmol/l) (umol/l)
1. Overall (540) 5.62+0.20 94.97+2.90
2. Ambient temperature period
(A) Moderate overall (180) 5.10+0.20 83.23+2.94
| Sex
(i) Male (90) 6.07£0.31 100.1£2.94
(i) Female (90) 4.14+0.14° 66.3+3.00°
1 Age
(i) 5-10 months (60) 4.12+0.21 65.3£2.20
(i) 1-2 Years (60) 5.05+0.20¢ 80.3+3.50°
(iii) 2.5-4 Years (60) 6.88+0.20" 104.9+3.20°
(B) Hot overall (180) 7.36+0.41° 113.0+3.05°
| Sex
(i) Male (90) 8.09+0.21 136.0£3.10
(i) Female (90) 6.63+0.20° 90.0+4.12°
11 Age
(i) 5-10 months (60) 4.91+0.15 85.5+3.50
(i) 1-2 Years (60) 6.900.28¢ 105.7+4.00°
(iii) 2.5-4 Years (60) 10.61+0.25" 148.4+4.20"
©) Cold overall (180) 4.48+0.05° 86.7+3.23°
| Sex
(i) Male (90) 4.9+0.04 99.5+4.12
(i) Female (90) 3.9+0.06° 73.9£3.16°
] Age
(i) 5-10 months (60) 3.9+0.06 61 .3+3.0
(i) 1-2 Years (60) 4.5%0.05° 88 .4%3.5°
(iii) 2.5-4 Years (60) 4.98+0.04 110 .4+4.3¢

0] Figures in the parenthesis indicate number of goats.

(i) In ambient temperature effect mean values of all the parameters of hot and cold ambient temperature
periods have been compared with respective mean values of moderate temperature period.

(iii)  Superscript ‘b’ indicates a significant difference (p < 0.05) according to ambient temperatures.

(iv)  Insex effect mean values of all parameters of female animals have been compared with respective mean
values of male animals within ambient temperature.

(v) Superscript ‘c’ indicates a significant (p < 0.05) difference according to sex within one ambient
temperature period for a parameter.

(vi)  Inage effect mean values of all the parameters have been compared from 5-10 months age group.

(vii)  Superscript ‘d’ indicates a significant (p < 0.05) difference according to age within one ambient
temperature period for a parameter.

V. Conclusion
It was concluded that liver functions were altered due to variation in ambient temperatures affecting
the animals of both sexes and various age groups. Before interpreting the clinical data for any liver pathology
based upon the parameters studied, certain factors like ambient temperature, sex and age should be considered.
The result obtained in the present investigation will serve as a baseline for further research in the field of hepatic
functions and enzymes. It will be helpful in clinical diagnosis in the Marwari goat during disease conditions or
stress periods.
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