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Abstract. The research was focused on measurements of imeidsdtess in dairy cows in
different physiological states (dry period, 0-7 sl@arly lactation, lactation 25-35 days). As intbca
of oxidative stress were followed the activitiesamitioxidant enzyme glutathione peroxidase (GPX)
and superoxide dismutase (SOD) on a herd of 15sheéaidy cows of Romanian Spotted breed. It was
found that the activity of antioxidant enzymes shatifferent values in al three physiological states
but with no significantly differences. The resutisind shown that the stress of calving was inglalle
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INTRODUCTION

Recent research in assessing oxidative stressrin &nimals have significantly
contributed to understand the fundamental processeslved in metabolic disorders
(Lykkesfeldt and Svendsen, 2007).

In dairy cows, advanced pregnancy and early lastatre physiological states that
are critical to the health and later productivef@enance, in witch animals are more sensitive
to a variety of metabolic and infectious diseasemtthe rest of lactation (Sordilks al.,
2007).

Host's defense mechanisms can be directly inflieriige many physiological and
environmental factors during pregnancy and aftertup@ion. It is also considered a
physiological stress the secretory activity of plaegenchyma and the onset of milk secretion is
accompanied by high-energy demand and increasegeoxyemand (Gittet al., 2002). This
leads to an increase in oxygen demand, which iseseghe production of oxygen-derived
reactants, called reactive oxygen species (ROSgedsSwve production of free radicals
together with damage at the cellular level is cdfed by cellular antioxidant defense
systems. Antioxidants can be defined as defensstautes that delay, prevent or eliminate
oxidative damage to a target molecule (Halliwell &utteridege, 2007). Antioxidant enzyme
systems can be (eg, SOD, GSHPx and catalase) andmzgmatic systems (eg, vitamin E
and selenium). Excessive production of free radicahd ROS and/or a decrease in
antioxidant capacity of the body, leads to a deafiad of biological macromolecules and
disrupting the normal and physiological metaboli@mevisanet al., 2001). When ROS are
produced faster than can be safely neutralizedntip»adant mechanisms oxidative stress
results. Therefore, if there is imbalance betwewmeiased production of ROS and reduced
antioxidant capacity close to the time of partaritimay increases oxidative stress and
contribute to disorders in dairy postpartum cowsléf, 2000; Gittcet al, 2002).
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MATERIALS AND METHODS

The evaluation of oxidative stress was made troaghoxidant enzymes GPx
(glutathione peroxidase) and SOD (superoxide diasa)t Biological material was
represented by a group of 15 heads of Romaniartedpdairy cows in different physiological
states. Blood samples were collected after the mg@rmilking by jugular puncture in
vacuuntainers containing 5 ml Li-heparin and imraggly placed in cold. These were
centrifuged for 10 minutes after which plasma wasvested. GPX and SOD enzyme
activities were determined in whole blood red ¢tgshtes using commercial kits and Ransell
Ransod from Randox laboratories, and results weweessed in U/g Hb.

The changes in plasma concentrations of antioxidarharkers were analyzed by
ANOVA program, and the results were rendered desab

RESULTS AND DISCUSSIONS
GPX and SOD levels were monitored during three jothygical states, blood was

sampled in the dry period (advanced gestation)y é&estation (0-7 days) and lactation (25-35
days). The values obtained showed variations betweethree physiological states.

Tab. 1
Average value of blood GPX according physiologstate
— Variables
Specification UM n X%s, S V%
Advanced gestation UgHb 16 81.3+3.91 13.16 46.1
Early lactation (0-7 days) UgHb 15 73.29 * 2.6( 10.09 13.76
Lactation (25-35 days) U/lgHb 15 79.21 + 3.93 15.23 19.22

As shown in Table 1, the blood GPx level was higherows in advanced gestation
compared with the two stages of lactation. Averiegel of GPx in advanced gestation was
81.3+3.91 U/g Hb, while values related to the stagklactation were 79.21+3.93 U/g Hb,
respectively 73.29£2.60 U/g Hb. The low blood GPo&tgpartum is considered an indicator
of oxidative stress that occurs when GPX reducasnph lipid peroxidation. Immediately
after birth, the reactive oxygen species increag#ile blood GPx value started to decrease.
These variations have induced an imbalance betwemfuction of reactive oxygen species
and removing them safely and could indicate a ti'sekomeostatic control mechanisms to
control oxidative during the postpartum period.dlan increase of the value of GPx in 3-4
weeks after birth may indicate that cows suffeneamf oxidative stress during parturition.

Although there were differences in dado GPx concentrations in the three
physiological stages, they were not statisticaljyisicant (Tab. 2).

Even if blood GPX activity was inhibited, the bodpuld be protected against
oxidative stress through other alternatives. Foangple, catalase is another antioxidant
enzyme that can catabolise hydrogenated peroxdesgé¢, 2002), which demonstrates that
other antioxidant molecules have played a roleeducing reactive oxygen species in the first
week after parturition. Also maintaining the hontass is modulated by various substances,
which form antioxidant defense system (Lykkesfaldtl Svendsen, 2007).
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Tab. 2
The significance of differences between mean vabfi€sPx according to physiological state

Specification Variables —

_ X1-X2 d q Significance
'égﬁﬁl?;;t:;'g: (‘g‘_? days) 81.3—73.29 8.01 ns 238 0>0.05
"Igf:‘taa%iit"’(‘ggf‘g‘és fays) 81.3-79.21 |  2.09ns 0.62 p>0.05
E:g'ét'ﬁ‘;t"’zggn%s days) 73.29-7921 | -5.92ns 1.76 p>0.05

Table 3 presents the values of SOD in the blodtriee physiological states.

The data shows that the variations in SOD werelainw those of GPX. Thus, the
lowest value was recorded during early lactatiddPShaving a value of 1786.52+76.36 U/g
Hb. In advanced pregnancy SOD value was del1878%%%8J/g Hb, and the other stage of
lactation. 1828.52+107.94 U/g Hb.

Tab. 3
Mean value of SOD in the blood depending on thesjahygical state
L Variables
Specification UM n Xts, S V%
Late gestation UgHh 15 1878.61 +88.59 343.03 288
Lactation (0-7 days) UgHh 15 1786.52 + 76.36 295. 16.55
Lactaie (25-35 days) UgHh 1% 1828.52+107.94 418.04 22.86

SOD is known to be an important factor in protctagainst harmful free radical
activity (Celiet al., 2010) and is considered the first defense mechmagainst pro-oxidants
(Halliwell and Chirico, 1993).

Low activity of SOD observed in the first week afigarturition was probably a
consequence of increased reactive oxygen speaesuBe SOD activity increases production
of hydrogenated peroxides, protection against neaaixygen species would be achieved
only with the increase GPX activity. How GPX and[3@ctivity decreased after parturition,
the antioxidant defense mechanisms protection dseetk The results of our research, on the
GPx and SOD are confirmed by other researcherss,T$harmaet al. (2011) showed that the
value of GPX and SOD decreases in early lactahan turing advanced pregnancy.

The same results were obtained by @elal. (2010), Bernabucait al. (2005) and
Sordillo et al. (2007), which have been established a relatipngigtween physiological
changes associated with early pregnancy and lactgteriods and a decrease in total
antioxidant potential. Marker antioxidant SOD aittes were similar during the three
physiological states with no significant differeade the three groups (Tab. 4).

It is very important that oxidative stress may bi#uenced by environmental factors
and nutrition. Increased cellular metabolism in toely due to mobilization during early
lactation milk production increases oxidative streln order to reduce oxidative stress in
dairy cows, they must be fed higher energy souaceseffects of environmental factors to be
reduced by ensuring a proper environment.
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Tab. 4
The significance of differences between mean vatfi€OD according to physiological status

Specification Variables —
X1-X2 d q Significance.
tgﬁ@?;gf:;‘gg (‘65_7 days)| 1878:61-1786.52|  ol48ns 0.9 0>0.05
']Zf:‘fai’liit"(‘ggns‘és Gays) | 1878.61-182852)  49.48ns 053 p>0.05
52212!2‘3?22”3? fays) | 178652-182852|  -42ns | 0.5 p>0.05
CONCLUSION

The results obtained in our study, showed a avetagel of GPx in advanced
gestation was 81.3+£3.91 U/g Hb, while values relaages of lactation are 79.21+3.93 U/g
Hb, respectively 73.29+2.60 U/g Hb. Thus, the laweslue was recorded during early
lactation, SOD having a value of 1786.52+76.36 Hlg In advanced pregnhancy SOD value
was del878.61+88.59 U/g Hb and the other stagectdtion 1828.52+107.94 U/g Hb.

Following research and through the results we ealglthat dairy cows are under
oxidative stress and antioxidant defense capasitseduced during postpartum period and
during lactation than during advanced pregnancy.
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