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ABSTRACT

This study was conducted to determine changesne smochemical parameters reflecting the energy nadein
metabolism status during lactation and dry period Quled Djellal ewes. The study was conducted antyth
clinically healthy ewes aged between two to foargeBlood samples were collected during threequisi the first
week of lactation (early lactation); thé'8veek of lactation (mid lactation) and three weaker drying off. Plasma
glucose concentrations on dry period were highantthose lactation (P<0, 05). The same parametes higher
in early lactation than in mid lactation (P<0,001Jhe highest cholesterol concentrations were reedrdn dry
period compared to lactation (P<0, 02). Similarlgtal protein levels in dry period were higher th#rose of
lactation period (P<0,001). A decrease in plasmiawathin levels were recorded in dry period and onyelactation
compared to those obtained on mid lactation (P<@)00he plasma urea concentrations on dry periodeviewer
than those recorded on thé& and 8" week of lactation (P<0, 006). creatinine concetita on mid lactation were
higher, than those of early lactation and dry peri@<0,001). Current findings showed marked charigeertain
biochemical parameters in Ouled Dijellal ewes betwdactation and dry periods. Several studies have
demonstrated the impact of factors such as breeasan, feed, and experimental conditions on chamgétood
biochemical parameters in sheep. All these factordd explain the differences observed betweerresults and
those reported by other authors.
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INTRODUCTION

In order to produce viable lambs, ewes must beowdghealth before and after parturition. Monitorimgtabolic
changes using biochemical profiles data can helfetect abnormal metabolic statutes, and assessanal status
of animals during the peri- partum.

Among blood biochemical parameters: total protanea, glucose, triglycerides and free fatty acidgsansidered
important indicators of metabolic activity in latitey ewes [1]. Indeed, during this period, mammgland cells use
approximately 80 % of blood metabolites for milkn#yesis. As a consequence we witness a decredsledd
glucose, amino acids and fatty acids, which aresickemed as precursors of proteins, lactose and faiilkSome
uncontrolled variations can lead to a consideradafieiction in milk production and a change in itsnposition [2].
Ouled Djellal is the most important sheep breedAigeria; it represents approximately 58 % of theioral
livestock. This well adapted breed to the Algerieppe environment is known for its exceptional thasal wool
production qualities [3]. Most studies on this lsremncerned its zootechnic performances, whilerigtabolic
profile is rarely investigated.

The aim of this study is to determine the conceiatnaof certain blood biochemical parameters, wdftg the
energy and protein metabolism in early lactatioig kactation and dry period in Ouled Djellal ewagdin semi -
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arid areas of north east Algeria. The collected @dan provide clinicians of these regions with se@m@mon blood
biochemical values of Ouled Djellal ewes, whichldowelp to diagnose metabolic disorders in thistre

MATERIALSAND METHODS

Animals

Thirty ewes of Ouled Djellal breed were used irs thiudy. Animals, belong to a state farm in Cortgtarregion
(North -East Algeria). Ewes were clinically healttaged 2 to 4 years, with an average live weighg1o8 + 7.7 kg.
The study was conducted between October 2011 amdhVe®12 . In dry period; ewes were grazing and fneel
access to hay and water.

While during lactation period, besides free acdesbhay and water ewes received a daily fed of 4Qff grain
mixture (85% barley and 15% faba beans) once 4&i@g am).

Sampling and analyses

Blood samples were collected during three peritlds:first week of lactation (early lactation); tBeh week of
lactation (mid lactation) and three weeks afterirdyyoff. Blood was taken in the morning before faeihke from
jugular vein into heparinazed vacuum tubes Ven@je@lasma was immediately separated by centrifogatit
3000 rpm/15min, and stored at -20°C until analyzeding the Random Access Clinical auto Analyzee th
following blood biochemical parameters were analysglucose, cholesterol, triglycerides, creatiniogal proteins,
albumin, urea.

Statistical Analysis

All data were expressed as means + standard dmvié8D). Differences between group means were atgin
using a one-way analysis of variance (ANOVA) antiukey Multiple Comparison Test was performed td the
significance of differences between all groups gsthe software STATISTICA (version 99). Results ever
considered as statistically significant at P < 0.05

RESULTS

Significant differences in biochemical parameteesemecorded between lactation and dry periodsléTBb

Tablel. Plasma concentrations of variousblood parametersin Ouled Djellal ewesduring lactation and dry period

early lactation  mid lactation  Dry period P value
mean +SD mean +SD mean +SD a b c
Glucose (g/l) 0,57 +0,17 0,46 + 0,09 0,63+0,08 0,001 0,03 0,001

Cholesterol (g/1) 0,48 £0,15 0,49 £0,13 0,57+0,14 NS 0,02 0,01
Triglycerides(g/l) 0,10 + 0,07 0,10+0,04 0,12+0,05 NS NS NS
Creatinine (mg/l) 8,02+1,10 8,59 + 0,86 7,71+129 NS NS 0,001
Total proteins(g/l) 61,06+12,37 66,88+8,80 795+7,15 0,001 0,001 0,001
Albumin (g/l) 21,68 + 3,81 26,79+1,65 16,73+1,46 0,005 0,005 0,001
Urea (g/) 0,53+0,12 0,55 +0,10 0,45+0,09 NS 0,006 0,006
a : early lactation vs mid lactation ; b : earlydetion vs dry period ; ¢ : mid lactation vs dryrjogl.

Blood glucose was significantly higher in dry ew@s<0.05) while it was significantly lower at midctation (p
<0.001). Rates of cholesterol and total proteimaased significantly during the dry period (p <0.08bumin and
urea were significantly lower in dry period, howeue Mid-lactation they showed a significant incsegp <0.006).
Creatinine was significantly higher in mid lactatithan in dry period (p <0.001). Triglyceride leyvethowed no
significant differences between the different stddperiods.

DISCUSSION

In the present study , blood glucose differed digamtly between the three periods , in fact itreases during dry
periods and decreases during lactation, which e&gmeement with the results obtained by Anatnovial.e2011and
Deghnouche et al. 20011 who reported a higher bpodose levels in sheep in dry period. Hustedl.et 2008,
observed a 50% increase in plasma glucose contientrduring the last 3 weeks of gestation followey a
decrease during the first 8 weeks of lactationsTanv blood glucose levels, may be assigned tartbkilization of
glucose for the synthesis of milk lactose [8]. Howie Henze et al. , 1994 Takarkhede et al. , 198Kaldehlivan et
al. , 2007, reported a higher blood glucose lewelactating ewes compared to dry ewes.

In early lactation period, the animal’s intake ag@fyjacan not meet the considerable demand of thammary gland
on glucose, amino acids and fatty acids for milkntkgsis, which explains the acceleration of hepatic
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gluconeogenesis and fat reserves mobilizationH6fthermore, during this period, insulin resistadegeloped in

late pregnancy persists, resulting in an incredgsalysis, which results in a significant decrease serum

triglycerides and total cholesterol [10]. This abelxplain our results which are in agreement withsé reported by
several studys [2, 10,11, 12].

This situation was also observed in cows by Maetosl., 1990 and Schouvert, 2000 and in goats ugsein and
Azab , 1998. However , Antunovic et al. Ramos et28l04 reported an increase of cholesterol in edveng
pregnancy and lactation compared to non- pregnaes e

Plasma albumin concentration differs significaftbtween the three periods, it is higher in lactagwes, which is
in agreement with the results obtained by seventtiaas [2,7,16, 17]. However Shetaewi and DaghatB94,
Piccione et al. , 2009, reported a decrease irptiameter during lactation in comparison withdhg period.

Our study showed a gradual and significant incréagg@lasma total protein concentration, from thgibring of
lactation up to three weeks after drying off. Thessults are consistent with those reported bylp.27,19]. The
decrease in total protein in early lactation is thuthe decrease of globulin levels resulting fritva rapid extraction

of plasma immunoglobulins for colostrum synthesi$. [However, Baumgartner and Pernthaner , 1994 and
Deghnouche et al. 2011 have observed no effedtydiplogical stage on total protein.

The amount of creatinine formed each day dependeeamount present in the body, which it self etefs on the
dietary intake , rate of creatine synthesis andaeusiass[10]. Deghnouche et al. 2011 , reportejrafisantly
higher creatinine (P < 0.01) in lactating Ouled I@jeeswes. In the present study plasma levels isf plarameter is
higher in mid-lactation compared to the dry periBitcione et al. , 2009 also observed a signifi¢actease in
serum creatinine in ewes during the dry period .

Uremia levels found in our study were significarttigher in early and mid lactation, same resulésraported by
[2] who found that this parameter increases with phogression of lactation and decreases duringltheeriod.
Antunovic et al. 2002 and Deghnouche et al. , 28b observed high values of uremia during gestatiod
lactation periods. These recent studies supporhyipethesis that changes in blood urea concentratgpend on
milk synthesis [16].

In our study the high concentration of urea an@timen associated with a decrease in plasma glucoseentration
in mid-lactation , suggest an increase in the adisin of body protein reserves to support glucgsghesis which
is precursor of milk lactose[22].

Several studies have demonstrated the impact tdriasuch as breed [23], season [21], feed [24], [2§] and
experimental conditions [26] on changes in blocathemical parameters in sheep. All these factountdcexplain
the differences observed between our results asktreported by other authors.

CONCLUSION

Our results suggest that the increase in metalagliwity of lactating Ouled Djellal ewes, signifiudy affect the
plasma concentrations of blood metabolites. Inddddpd glucose, cholesterol and total protein desed
significantly while uremia and albumin increaseswever, more detailed studies on other physioldgitages are
required to determine their impact on the metabmiddile.
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