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SUMMARY
The present study was designed to evaluate oxidative stress of
pregnancy, parturition and postpartum in buffalo cow as well as new born
buffalo calves. Serum cortisol, catalase (CAT), superoxide dismutase (SOD),
reduced glutathione (GSH), malondialdehyde (MDA), vitamin C and E as well
as zinc and selenium levels were evaluated during pregnancy and around

parturition till the 1% postpartum estrous as well as in new born buffalo calves.



In buffalo cows, serum cortisol and MDA levels were elevated through late
pregnancy and postpartum while vitamin E level showed significant decrease
through this period. Meanwhile, CAT and GSH values showed fluctuant
variations. In newborn calves, serum cortisol increased on day 3 and 10. CAT
increased with age progress. SOD increased on day 30 and 45 while GSH
decreased on day 3 then it increased with advancement of age. MDA level
decreased on days 15, 30 and 45. Serum levels of vitamins E and C as well as
zinc and selenium did not show significant change.

It could be concluded from recurrent study that late pregnancy and
parturition cause oxidative stress and consequently increase in serum cortisol

in buffalo and newborn calves.

INTRODUCTION

Pregnancy, parturition and postpartum periods are critical for female
animals. These activities are related to complex and specific metabolic
processes regulated not only by steroid hormones and prostaglandins but also
by other biological factors secreted by placenta or mammary gland as well as
the whole body (Goff and Horst 1997). Pregnancy is a physiological state
accompanied by a high energy demand for many bodily functions as a result
of which an increased intake and utilization of oxygen takes place and thereby
augmenting level of oxidative stress (OS). Oxidative stress affects multiple
physiological processes from oocyte maturation to fertilization, embryo
development and pregnancy (Agarwal et al., 2003). OS is favored during
pregnancy mostly because of the mitochondria rich placenta (Mudron and
Konvicna, 2006). It requires concert action of hormones that regulate
appropriate development of placenta which in turn is responsible for the

supply of nutrients for fetus. Body stores can be mobilized for this supply and


http://onlinelibrary.wiley.com/doi/10.1111/j.1439-0531.2010.01592.x/full#b12

increased metabolic activity can result in the increase of reactive oxygen
species (ROS) production (Myatt and Cui, 2004 and Bernabucci etal.,
2005). During parturition, not only hormonal concert action but also physical
effort related to fetal expulsion takes place. These metabolic reactions may
result in the overproduction of ROS (Miller et al., 1993 and Fainaru et al.,
2002). Lactation also requires specific metabolic activity related to appropriate
production of milk and ensure the supply of newborn with necessary nutrients
and biologically active substances protecting it from ROS (Bell 1995). Active
substances present in colostrum and milk are supposed to protect not only
newborn but mammary gland as well (Lidmark-Mansson and Akesson,
2000). Peroxidation of lipids, proteins, carbohydrates as well as nucleic acids
and their products can exert severe negative effects on cell membranes,
biochemical pathways and influence the efficiency of anti-oxidative system.
The examination of anti-oxidative and oxidative profile may help to answer
whether living organism can cope with this imbalance or requires assistance to
avoid clinical symptoms of disease. Anti-oxidative system represented by
enzymes and non-enzymatic antioxidants is responsible for maintaining the
balance between ROS production and neutralization (Halliwell and
Gutteridge, 1990).

Therefore, the aim of this study was to monitor possible repeatability
and similarity of reproductive cycles in buffalo cow by determination of
antioxidants and oxidant during pregnancy, pre-partum, parturition and
postpartum periods until the appearance of 1% estrus as well as their calves.

MATERIALS AND METHODS

Ten healthy pregnant buffalo-cows were kept at farm of Fac. Vet.

Med. Suez Canal Univ. included in the present study. Buffalo cows were fed

on Egyptian clover (Barseem), concentrates and rice straw. A full case history,
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and general health conditions of each animal were recorded in the farm record.
Gynecological examination was carried out by rectal palpation monthly
starting from 2" month after natural mating. The pregnancy was confirmed by
monitoring progesterone level ( > 2.8 ng/ml) as reported by Singh et al.,
(2005). Progesterone level was assayed by ELIZA microwell technique using
kits from DIMA (Germany) according to Hubl et al. (1982).

Individual blood samples were collected by direct vein-puncture of
jugular vein monthly starting from 2" month until 10" month of pregnancy, 5
days pre-parturient, on parturition day, on days 5, 15 and 30 postpartum as
well as at appearance of 1% postparturm estrus. Also, corresponding blood
samples were collected from the newborns on parturition day and at 3, 10, 15,
30 and 45 days of age. Sera were separated by centrifugation at 1500 rpm. for
15 min. and frozen at - 20°C for determination of cortisol, CAT, SOD, GSH
and MDA according to Prakash and Madan (1995); Misera and Fridovich
(1972); Aebi (1974); Anderson (1985) and Ohkawa et al. (1979),
respectively. Tocopherol and ascorbic acid were determined according to
Taylor et al. (1976) and Omaye et al. (1979) respectively. Zinc and selenium
concentrations were determined by atomic absorption spectrophotometry
(Varly et al. 1980).

Data were subjected to statistical analysis using SAS Program (1994)
to determine ANOVA.

RESULTS

Pregnancy length calculated by date ranged between 311 and 319 days.
All calving occurred during October 2010. Buffaloes were in 1% estrous on
50-60 days after delivery. Serum cortisol level (Table 1) was significantly
higher at 10™ month of pregnancy and on day 5 pre-partum, parturition, on 5

and 15 day post-partum as well as at 1% estrous compared to other stage of



pregnancy. Serum cortisol levels were significantly elevated in newborn
buffalo calves on day 3 and 10 as compared with 1* day of life (Table 2).

Serum CAT activity (Table 1) was significantly decreases in pregnant
buffalo from 3™ to 9" month also on day 5 post-parturient. Serum CAT
activity (Table 2) was significantly decrease in newborn buffalo calves on day
3 and 10 while it significantly increases on day 15,30 and 45 as compared
with 1% day of life. GSH concentration (Table 1) show conflicting levels
among different months of pregnancy and post-parturient buffalo cow with
lowest concentrations at 10" month of pregnancy and on day 5 pre-partum,
parturition, 5 day post-partum as well as at 1% estrous. Serum GSH level
(Table 2) was significantly decrease in new born buffalo calves on day 3 while
it significantly increased on day 10,15,30 and 45 as compared with 1% day of
life. SOD activity (Table 1) was significantly increased from 3™ up to 8"
month, while it decreased from 10" month of pregnancy up to 15 days post-
partum and at appearance of 1% estrous in buffalo. Serum SOD activity was
significantly increased in newborn buffalo calves on day 30 and 45 as
compared with 1% day of life. MDA level (Table 2) was significantly higher at
early and late pregnancy, parturition, post-partum until appearance of 1%
estrous compared to other stage of pregnancy. Serum MDA concentrations
were significantly decrease in new born buffalo calves on day 15,30 and 45 as
compared with 1% day of life (Table 2). Vitamin E level was significantly
decreases in pregnant buffalo from 9" month and remains at low level till
appearance of 1% post-partum estrous. Vitamin C, zinc and selenium showed
no significant change through pregnancy, parturition as well as post-partum
period. Meanwhile, there was no significant difference in vitamin E, C, zinc,
selenium with age progress in buffalo calves.

DISCUSSION



Cortisol hormone plays a very important role in many physiological
functions, especially energy production (Habeeb et al., 2002). The present
results showed higher cortisol levels at the 10™ month of pregnancy and on
day 5 pre-partum, at parturition, on days 5 and 15 postpartum as well as at 1%
estrus compared to other stages of pregnancy. In cows, the effect of pregnancy
on serum corticoid concentration revealed insignificant change but increased
near parturition (Teama, 2009) which agree with the data of the present study.
However, Prakash and Madan (1995) did not record fluctuation between day
30 pre- and day 2 postpartum. On the other side, serum cortisol levels were
significantly elevated in newborn buffalo calves on day 3 and 10 as compared
with 1% day of life. The higher level of cortisol in neonatal calves may be
related to the internal defense mechanism (Sharma et al., 2006). In this
respect, higher cortisol levels were recorded in neonatal calves by Agarwal et
al. (1985) during 1% week and it might be due to increased activity of the
adrenal cortex to combat the stressful external environment. This period is
crucial as the internal defense of the calves is already poor and external stress
Is severe at this period of life. Another advantage of the higher cortisol during
early neonatal life is to help the absorption of immunoglobulins by delaying
the closure of the gut mucosa, and building up the internal defense. It seems
that the increased levels of serum cortisol in the neonatal calves might be
caused by gradual exposure of the calves to the external environment and
stressful features that activated the adrenals of neonates to secrete higher
amounts of cortisol to ameliorate the stress. The higher levels of the cortisol
on days 3 and 10 as recorded in this study may be disadvantageous, for this
might have reduced the internal defense through reduced phagocytic and
antibody producing ability of the blood cells (Martin and Crump, 2003).
Thus, the buffalo calves became prone to infection.



CAT is an antioxidant enzyme responsible for breakdown of hydrogen
peroxide. However, ROS produced during metabolism reduced the activity of
CAT. In stressed animals, it could be correlated to increased generation of
hydrogen peroxide (Patra and Swoup, 2000 and Gaal et al., 2006). Serum
CAT activity was significantly decreased in pregnant buffalo from the 3™ to
9" month and also on day 5 postpartum. CAT activity was higher in pregnant
buffalo 10™ month and on day 5 prepartieurent also on day 15,30 and day of
1% estrous. These results agree with previous findings by Abdel-Kafy et al.
(2008) who previously reported that catalase activity was increased in animals
exposed to stress than control ones.

The role of SOD is to scavenge the superoxide produced by a number of
reactions, including normal cellular functions. SOD catalyzes the dismutation
of superoxide into oxygen and hydrogen peroxide. The current study revealed
that the level of SOD during the 10™ month of pregnancy till 15 days
postpartum was lower than that during the 2™ month of pregnancy, suggesting
oxidative stress induced at late pregnancy, parturition and lactation.
Meanwhile, the higher mean value of MDA starting from the 10" month of
pregnancy till appearance of 1% postpartum estrous in the present study,
indicates higher lipid peroxidation of cell membranes as a result of higher
oxidative stress in perparturient buffaloes (Bernabucci et al., 2002). MDA is
produced during the reactive oxygen species (ROS) mediated peroxidation of
polyunsaturated fatty acids under stress and is a widely used as a marker of
oxidative stress (Burke et al., 2007 and Teama, 2009). It was also evident
that after parturition the animal was relieved from stress of pregnancy and it
was associated with high level of MDA from the day of parturition to
appearance of 1% estrus. This explains that after the animals are relieved from

pregnancy and parturition stress, another immediate stress due to lactation is



imposed on them, which is somewhat higher as compared to 3-8 months of
pregnancy as strongest trend to metabolic imbalance is observed in dairy
buffalo cows during early lactation resulting in an increased level of plasma
MDA. This result is parallel to the finding of Mudron and Konvicna (2006)
in cow. Oxidative stress due to embryo development and pregnancy,
parturition as well as postpartum affects multiple physiological processes. OS
was confirmed in the current study whereas buffalo cows showed increased
MDA and decreased CAT, SOD and reduced glutathione (GSH-R). On the
contrary, Castillo et al. (2004) showed that the reduction in MDA level was
recorded in animals during late pregnancy and early lactation.

The present results showed that newborn buffalo calves are under
oxidative stress as indicated by increased MDA levels through the 1% and 3"
days of life and decreased antioxidants markers (CAT, SOD and GSH). Newly
born animals are mostly hyperactive and consume increased amount of
oxygen with consequent generation of increased amount of free radicals.
Therefore, sufficient antioxidants contents in their body and those supplied by
maternal route are essential to blunt the excessive production of free radicals.
In this respect, it was reported that antioxidant defense temper the negative
influence of free radical and associated reaction and keep them in cheek
(Priscilla and Heather, 2000 and Jens and Ove, 2006). Reduced activity of
CAT in new born buffalo calves on day 3 and 10 in the present study may be
correlated to increase generation of ROS (Patra and Swoup, 2000 and Gaal
et al., 2006). On the other hand, ROS can diminish the activity of SOD
followed by induction of its biosynthesis as a protective mechanism against
free radical toxicity (Patra and Swoup, 2000 and Jens and Ove, 2006).

Vitamin E level was significantly decreased in pregnant buffalo from

the 9™ month and remains at low level till appearance of the 1% postpartum



estrous. Vitamin C, zinc and selenium showed no significant change
throughout pregnancy, parturition and postpartum periods. Meanwhile, in the
present study there was no significant difference in contents of vitamin E, C,
zinc and selenium with age progress in buffalo calves. The concentration of
these elements depends upon the nutritional status of the calves and their dams
(Zaki, 2003). Sikka et al. (2002); Malbe et al. (2003); Paulla-lopes et al.
(2003) and Ahmed et al. (2010) reported that micronutrients such as Zn, Cu,
Fe and Mn improved the efficiency of antioxidant system in lipid peroxidation
prevention and support body defense mechanism. Vitamin E and C as well as
zinc and selenium are useful in reducing the effects of stress (Priscilla and
Heather, 2000; Chan, 2003; Sathya, et al., 2007; Sattar et al., 2007 and
Ahmed et al., 2010). Therefore, the present results add complementary
information about the metabolic status of pregnant buffalo and their calves as
well as clarify the physiological effect of pregnancy and parturition on
antioxidant defense system.

From this study, it could be concluded that late pregnancy and
parturition cause oxidative stress and consequently increase in serum cortisol

in buffalo and newborn buffalo calves.
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