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Abstract: Ambient stress associated variations in serum metabolites of hepatic functions in 540 Marwari breed
of goat were investigated by screening male and female goats of varying age groups during moderate, cold and
hot ambiences. 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). The overall
mean values for serum metabolites of hepatic functions (Total serum proteins (TSP) and Total fatty acids (TFA)
included in the study were 73.8+0.50 g/l (63.1-84.3 g/I) and 2.25+0.10 mmol/l (0-3.5 mmol/l), respectively.
The overall mean value of TSP was significantly (p = 0.05) lower during either hot or cold ambient temperature
periods in comparison to the overall mean values of moderate ambient temperature. In each ambient temperature
period, the sex effect was significant (p=0.05) for both metabolites TSP and TFA, the values were higher in male
animals for TSP and higher in female animals for TFA. In each ambient temperature period the age effect was
significant (p=0.05) for both metabolites, the values being highest in the animals of 2.5-4 years of age.
In conclusion, the present study indicated that extreme ambience can stimulate the liver of the animals of both

sexes and all age groups, which was reflected in the form of increased activity metabolites in the serum.

Key words: Ambient Temperature - Marwari Goat - Serum - Total Protein - Total Fatty Acids

INTRODUCTION

Animals living in natural environment are exposed
to drastic variations in ambient environment like
temperature, humidity, rainfall and solar radiation
affecting livestock. In general, animals are drastically
affected at all levels of their organization by
undergoing various physiological reactions, highly
sensitive to the variations in the ambient temperatures
[1]. These seasonal changes can produce economical
losses to owners by affecting productivity
and resistance to infectious diseases [2]. The metabolic
changes
and age. Thorough investigation of an animal by a
clinician having knowledge of these variations is
necessary to interpret the results. The serum metabolite

animal

can occur due to climatic conditions, sex

profile helps in assessing the metabolic status of the
body. Disease or environment may give rise to Stress
goaded cortisol, affecting carbohydrate, protein and
fat metabolism [3]. The variations in these metabolites
depict hepatic functions fairly in clinical cases, since the
liver is the hub of metabolic processes. These include

glucose, total proteins, urea, cholesterol, total fatty
acids and creatinine, reasonably representing the
metabolism.

MATERIALS AND METHODS

Five hundred and fourty apparently healthy
Marwari goat of either sex, between 5 months to
4 years of age were screened to determine ambient
temperature associated variations in serum metabolites
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of hepatic functions. Blood samples were collected
during slaughtering from private slaughter houses
(Bikaner, Rajasthan). It was carried out in morning
hours  during moderate, hot and cold ambient
temperature periods. Duplicate blood samples were
collected directly into clean, dry test tubes without
any anticoagulant. 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 each test tube with the help of
sterilized stainless steel wire and then each test tube
was centrifuged at 3000 rpm for 10 minutes.
Supernatant clear serum was pipetted out into sterilized
plastic vials. Only non-haemolysed serum samples were
used.

The total experiment was divided into three periods:

Period-I (Moderate ambient temperature, 34.34 +
0.26°C) (October and November). This serves as
control period.

Period-II (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).

Period-III (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:

Total serum proteins (TSP): It was determined by
Lowry’s method [4]

Total fatty acids (TFA): It was determined by
Stoddart and Drury and Peters and Van Slyke method

[5].

The statistical analysis of the data collected was
done by paired‘t’ test [6].

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 Total
proteins and total fatty acids are present in Table 1.

Table 1.Total serum proteins and total fatty acids in Marwari goats(Mean + SEM) during different ambient temperatures.

Metabolicconcentration

S. No. Effects Total serum proteins(g/l) Total fatty acids mmol/l
1. Overall (540) 73.8+0.50 2.25+0.10
2. Ambient temperature period

(A) Moderate overall (180) 76.0+£0.84 2.26+0.052
I Sex

i) Male (90) 80.7+1.08 2.04+0.041
(ii) Female (90) 73.240.68¢ 2.48+0.062¢
I Age

i) 5-10 months (60) 70.4+0.81 1.23+0. 050
(ii) 1-2 Years (60) 75.3+£0.91¢ 2.46+0.060¢
(iii) 2.5-4 Years (60) 83.3 £0.70¢ 3.09+0.040¢
B) Hot overall (180) 70.4+0.39° 1.9740.10°
1 Sex

(i) Male (90) 74.3+0.24 1.51£0.10
(ii) Female (90) 67.5+0.52¢ 2.43+0. 10°
I Age

1) 5-10 months (60) 64.1+0.52 1.40+0.16
(ii) 1-2 Years (60) 71.5+0.50¢ 2.05+0.10¢
(iii) 2.5-4 Years (60) 76.8+0.20¢ 2.46+0.04¢
©) Cold overall (180) 72.0+0.30° 2.54+0.051
1 Sex

(i) Male (90) 76.5+0.50 2.08+0.063
(ii) Female (90) 67.5+0.20¢ 2.98+0.053¢
I Age

i) 5-10 months (60) 66.5+0.50 1.41+0.020
(ii) 1-2 Years (60) 74.1£0.50¢ 2.84+0.08¢
(iii) 2.5-4 Years (60) 78.9+0.10¢ 3.3440.05¢
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Total Proteins: The overall mean value of total serum
proteins was 73.8+0.50 g/l which w as obtained from
540 animals irrespective of sex and age. The range was
63.1-84.3 g/l. Moderate overall mean value was
76.0+0.84 g/l which was obtained during moderate ambient
temperature period. The findings of present study were
similar to the observations of [7-15] in goats; and higher
than that of Mbassa and Poulsen [16] in goats.

Values of Total Serum Proteins (TSP) can be affected
by season, sex, age, nutrition, disease etc. Chronic and
inflammatory disease of liver may cause changes in the
values of TSP [17].

Effect of Hot and Cold Ambient Temperature on TSP:
The mean value of TSP was significantly (p = 0.05) lower
during hot and cold ambient temperature periods in
comparison to overall moderate mean value. Kataria and
Bhatia [13] and Kataria et al.[18] observed season wise
non significant variation in the mean values of total
proteins in Marwari goats.

Effect of Sex on TSP: The mean values in all the
ambient temperature periods were significantly (p = 0.05)
higher in male animals than female animals. Kataria and
Bhatia [13], Mbassa and Poulsen [16] reported non
significant (p>0.05) variation whereas Sharma et al. [12]
reported significant difference between genders.
Testosterone influence could result in higher metabolism
[19].

Effect of Age on TSP: Age effect showed a significant
(p = 0.05) increase in the mean values being highest in the
animals of 2.5-4 years of age. Earlier workers also reported
the similar effect of age on TSP values in goats [9, 10, 16,
20, 21]. [22] suggested that many factors like breed, age,
nutrition etc. can affect the serum protein values in
animals.

Total Fatty Acids: The overall mean value of TFA was
2.25+0.1 mmol/l which was obtained from 540 animals
irrespective of sex and age. The range was 1.0-3.5 mmol/I.
Moderate overall mean value was 2.26+0.05 mmol/l which
was obtained from 180 animals during moderate ambient
temperature period.

The results corroborated the findings of Khaled et al.
[23].

Effect of Hot and Cold Ambient Temperatures on TFA:
The mean value of TFA was significantly (p = 0.05) lower
during hot and significantly (p = 0.05) higher during cold
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ambient temperature periods in comparison to overall
moderate mean value.

Christi [24] reviewed considerable amount of
evidence to suggest that, lipid metabolism in ruminants is
affected by exposure of the animals to high environmental
temperature and one manifestation of this effect is an
alteration in the composition of the plasma lipids.
Influence of breed on the blood constituents is well
documented [25]. High endogenous keto acids like
pyruvate and ketones are common in plasma of ruminants
[26]. Stress can cause mobilization of fatty acids.
Environmental condition can be one of the factors in
changing the concentration of fatty acids in animals [27].

Effect of Sex on TFA: The mean values in all the ambient
temperature periods were significantly (p = 0.05) higher in
female animals than males. This showed the higher
requirement of fatty acids in female animals to satisfy
maintenance, production and reproduction requirements.
Scarcity of feed, higher metabolic needs or starvation can
result into higher concentration of fatty acids in blood
[28].

Effect of Age on TFA: In each ambient temperature period
the age effect was significant (p = 0.05). Mean values of
TFA increased significantly as the age advanced.
The value was maximum comparatively in the animals of
2.5 years to 4 years of age. The mean value increased in
each ambient temperature with advancement of age,
the value being highest in 2.5-4 years of age. Probably the
requirement of fatty acids was higher in old animals
compared to young animals. Glucose concentration was
higher to meet the demand [28].

Figures in the parenthesis indicate number of goats.
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.

Superscript ‘b’ indicates a significant difference
(p 0.05) according to ambient temperatures
compared to the moderate one.

In sex effect, mean values of all parameters of female
animals have been compared with respective
mean values of male animals within ambient
temperature.

Superscript ‘c’ indicates a significant (p = 0.05)
difference according to sex within one ambient
temperature period for a parameter.
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In age effect, mean values of all the parameters have
been compared to5-10 months age group.
Superscript‘d’ indicates a significant (p = 0.05)
difference according to age within one ambient
temperature period for a parameter.
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