Veterinary Research 6 (2): 23-26, 2013
ISSN: 1993-5412
© Medwell Journals, 2013

Serum Monoamine Oxidase Activities of Marwari Sheep from
Arid Tracts During Extreme Ambient Temperatures

'R. Maan, 'N. Kataria, >S. Sharma, *S. Arora, "A. Sharma, 'A. Joshi,
"N. Mohammad, °P.K. Pilania and *L..N. Sankhala
"Department of Veterinary Physiology, *Department of Veterinary Gynaecology and Obstetrics,
*Department of Veterinary Pharmacology, College of Veterinary and Animal Science,
Rajasthan University of Veterinary and Animal Sciences, 334 001 Bikaner, Rajasthan, India
“Department of Animal Husbandry, Rajasthan, India
‘Department of Animal Husbandry, Haryana, India

Abstract: Serum Monoamine Oxidase (MAO) activities were determined in the Marwari breed of sheep from
arid tracts n India dunng extreme ambient temperature periods. Ammals were categorised according to sex and
age. Blood samples were collected during moderate, extreme hot and cold ambient tem peratures to harvest sera.
The overall mean value of MAQ was 288.88+£5.10 U L.~ which was obtained from 630 animals irrespective of
sex and age. The range was 102-600 U L™ Further mean values were determined accerding to ambient
temperatures irrespective of sex and age. Moderate overall mean value was 162.14+4.61 U L' which was
obtained from 210 animals during moderate ambience. The mean value of serum MAQ was significantly (p<0.05)
higher during hot and cold ambient temperatures as compared to moderate mean value. The sex and age effects
were significant (p<0.05) m all ambient temperatures. The mean values were significantly (p<0.05) lugher n male
ammals than female animals. Age effect showed a significant (p<0.05) increase in the mean values being highest
in the animals of 2.5-4.5 years of age. The sex and age effects were significant (p<0.05) in all ambient
temperatures. Pattern of variations in serum MAOQO activities indicated that oxidative stress developed in sheep
due to extreme ambient temperatures. Impact of hot ambient temperature was greater than cold ambient

temperature.
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INTRODUCTION

Agemng and life span of animals are related to
production of oxidants together with the ability of
organisms to respond to oxidative stress (Fimkel and
Holbrook, 2000). Each cell of the amimal maintains a
reducing environment with the help of enzymes through
a constant input of metabolic energy. An imbalance
between the production of reactive oxygen and a
biological system’s ability to readily detoxafy the reactive
intermediates or easily repair the resulting damage can
cause oxidative stress. Oxidative stress can influence the
metabolism of cells in vital organs of the ammals
(Kataria et al., 2010). Oxidative stress resulting from
increased production of reactive oxygen species leads to
damage of biological macromolecules and disruption of
physiological processes (Trevisan et al., 2001). Although,
reactive oxygen species are used by the immune system
as a way to attack and kill pathogens by cell signaling

{(Nathan and Shiloh, 2000) but when they are produced at
a faster rate, antioxidant mechanism is highly activated to
neutralize them. Increased levels of oxidative species may
be deleterious to cells.

Monoamine oxidases catalyse oxidative deamination
of several monoamines resulting in significant reactive
oxygen species production contributing to oxidative
stress (Weyler et al, 1990). Increased oxidation of
dopamine by monoamine oxidase 1s associated with an
oxidant stress expressed as a rise in the level of oxidized
glutathione. Oxidation of glutathione is suppressed by
MAQ inhibitors (Cohen, 1990). Many scientists have
conducted studies on monecamine oxidase activity which
15 considered as degradation enzyme of dopamine,
norepinephrine and epinephrine (Pastorova and Varady,
1996; Molnarova et al., 2000).

The evaluation of the extent of oxidative stress n the
blood can be useful to define its role in different diseases
and can be used for clinical diagnosis. These serum
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markers are considered to be minimally invasive peripheral
markers (Gutierrez et al., 2006). The inexorableness of
sheep to experience extreme ambient temperatures of arid
and semiarid tracts makes oxidative stress associated
with extreme ambiences an apposite ground to investigate
adaptive physiological measures. Latter may have
umnplications in health management during extreme
temperatures. Marwari breed of sheep represents a major
fraction of the sheep population in western part of
Rajasthan and plays critical role in the economy of arid
and semi arid tract. Physiological mechanisms need proper
investigation to formulate health strategies. Tyrannical
hot and cold ambient temperatures may lead to changes
n enzymes regulationg important reactions of the body
and monoamime oxidase 15 one of them. The present
mvestigation was plarmed to determine serum monoamine
oxidase levels to assess oxidative stress in Marwari sheep
and to set its normal values for the use mn veternary
climcal physiology.

MATERIALS AND METHODS

Animals: The study was carried out in 630 apparently
healthy Marwari sheep of both sex between 6 months to
4.5 years of age to determine monoamine oxidase enzyme
mn the serum during moderate (mean maximum ambient
temperature 30.34+0.20°C), hot (mean maximum ambient
temperature 45.10+0.09°C) and cold (mean mmimum
ambient temperature 4.83+0.03°C) ambient temperatures.
Blood samples were collected tlwough jugular vein
during slaughtering from private slaughter houses
(Bikaner, Rajasthan, India) where all the animals were kept
in similar conditions of management. In each ambience,
210 blood samples were obtained to harvest the serum
samples and the animals were categorized gender wise as
male (105) and non-pregnant female (105) and age wise as
below 1 year (35 male and 35 female); 1-2 years (35 male
and 35 female) and 2.5-4.5 years (35 male and 35 female).
Blood samples were collected 1n sterilized and dried test
tubes and sera were harvested by centrifugation (10 min
at 2700 rpm).

Analysis: Serum monecamine oxidase was determined by
the colorimetric method of Green and Haughton (1961).
The method is based on the measurement of the aldehyde
formed during the enzymic oxidation of tyramine. The
unstable aldehyde is prevented from decomposing by the
presence of semicaebaz-ide which is then converted into
the corresponding 2,4-dinitrophenylhydrazone. The
colour of this material 1s mtense in alkaline solution which
provides a sensitive measure of the enzymic activity.

24

In a 25 ml capacity conical flask, 1 mL of 0.05 M
semicarbazide hydrochloride,1.6 mL of 0.2 M phosphate
buffer and 0.1 mL serum were taken. It was placed in a
water bath for 10 mmutes at 25°C and shaken
continuously. Then, 0.4 mlL of 01 M tyramine
hydrochloride was added into the flask and the mixture
was shaken m the bath for a further of 30 mimn. Then, 1 mL
of 0.5 N acetic acid was added to stop the reaction. The
flask contents were transferred to a centrifuge tube and
heated in boiling water for 3 min to precipitate the protein
which was then removed by centrifuging. In a test tube,
2 mL of supematant was taken and to this 2 mL of
2,4-dinitrophenylhydrazine (500 mg in 2 N HC1 to make
1 L) was added.

The mixture was kept at room temperature for 10 min.
Then 5 mlL of benzene was added to extract
dinitrophenylhydrazone which was formed. Then, 4 mL of
the benzene layer was removed and shalken with 4 mI. of
0.1 N NaOH. In both extraction steps the mixtures were
centrifuged to ensure complete separation of the 2 layers.
The benzene layer was then discarded and the alkaline
layer was heated at 80°C for 10 min to convert the initial
red form of the dimtrophenylhydrazone into the
orange-yellow form. After cooling the solution was
transferred to 1 cm cuvette of spectrophotometer and its
extinction was measured at 450 pm. The blank was
processed m the same marner however, distilled water
was taken instead of substrate. The optical densities of
sample and blank were taken against distilled water and
then blank OD was subtracted from sample to get
corrected OD. Activity of the enzyme was then
determined directly from the standard curve which was
plotted between variable enzyme concentrations (U7 17"
100, 200, 300, 400 and 500) and their respective optical
densities.

Statistics: The main effects were classified as ambient
temperatures, sex and age groups. The subsets of
ambiences were moderate, hot and cold periods of sex
were male and female and of age groups were below 1, 1-2
and 2.5-4.5 years. For each subset data were expressed as
meantSE of mean. The changes in the means were
measured by using multiple mean comparison procedures.
For this Duncan’s new multiple range test (Duncan, 1955;
Steel and Torrie, 1980) was used.

RESULTS AND DISCUSSION

MeantSEM values of serum monoamine oxidase
during different ambient temperatures, sex and age groups
are presented in Table 1. The overall mean value of
MAO was 288.88+5.10 U L™ which was obtained from
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Table 1: MeantSEM values of serum Monoamine Oxidase (MAQ) in

Marwari sheep
MAO(UL™)

Effects Moderate (210)  Hot (210) Cold 210)
Ambient tempertaure (630) 162.14+4.61* 415.01+8.87 289.52+5.7(F
Sex

Male (105) 206.1945.20°  439.57+£8.09  324.76+£6.61%
Female (105) 118.09+4.60°  390.52+8.33%  254.28+5.55¢
Age

108.57+4. 707  237.85+7.15°  160.71+5.21f
1-2 years (70) 133.574£5.41°  420.71£9.30°  241.42+5.50°
2.5-4.5 years (70) 244.2843.60°  586.42+48.637  466.4246.20°
Figures in the parenthesis indicate number of animals; *Marks significant
(p=0.05) differences among ambient temperatures mean values; “Marks
significant (p<0.035) differences between male and female mean values within
an amnbient temperature period; Marks significant (p<0.05) differences among
mean values of different age groups within an ambient temperature period

Below 1 year (70)

630 animals irrespective of sex and age. The range
was 102-600 U L™, Further mean values were determined
according to ambient temperatures urespective of sex and
age. Moderate overall mean value was 162.14+4.61 UL™
which was obtained from 210 amimals during moderate
ambience.

There is paucity of research on serum MAO in sheep.
The activity i the serum can be related with oxidative
stress as 1t catalyses the breakdown of dopamine in
brain. During stress activity of MAO increases showing
pathological alterations in various diseases and
physiological fluctuations in normals (Veral ef af., 1997).
The mean value of serum MAQ was significantly (p<0.05)
higher during hot and cold ambient temperatures as
compared to moderate mean value. Serum MAO activity
was used as a marker to assess oxidative stress in the
ammals (Katana et al., 2010). Higher serum value of MAO
can indicate oxidative stress. MAOs catalyse oxidative
deamination of several monoamines resulting in
significant  reactive  oxygen species production
contributing, to oxidative stress (Weyler et al, 1990).
Tncreased oxidation of dopamine by moncamine oxidase
1s assoclated with an oxidant stress, expressed as a rise in
the level of oxidised glutathione. Scientists have
confirmed the presence of oxidative stress on the basis of
mcreased concentration of serum MAO (Chen et al.,
2013).

The sex and age effects were significant (p<0.05)
m all ambient temperatures. The mean values were
significantly (p<0.05) higher in male ammals than female
animals. Age effect showed a significant (p<0.05)
mcrease 1 the mean values being highest m the
animals of 2.5-4.5 years of age.

In present study, the higher serum MAO
concentration could be due to androgenic influence
(Ellis et al., 1972). Tryding et al. (1969) observed the
effect of sex and age on serum MAO activity being higher
in males than females and adults than children.
Alterations m the activities of MAO due to sex can be

correlated with the influence of sex hormones. Scientists
have reported that oestrogen also modify the enzymatic
activity of monoamine oxidase in the hypothalamus and
striate region. Changes m the activities of monoamine
oxidase after application of the hormonal preparations
like LH have been observed earlier (Pastorova, 2009).
Ellis et al. (1972) correlated the MAO activity with age in
rats.

CONCLUSION

The findings on the basis of levels of serum
MAO triggered the assumption that extreme ambient
temperatures produced oxidative stress in sheep. Impact
of hot ambient temperature was greater than cold ambient
temperature. The extreme ambient temperature impact was
observed on the animals of both sexes and all age groups.
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